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					The biblical story known as the Water of Strife is one of humanity’s earliest portrayals of water resource management. The act of Moses striking the rock to produce water foreshad-ows the steel machinery that would later bore into rock and earth to find water. This act of a human striking the earth to access and then control water resources has spanned all space and time. Indeed, the quest to secure water resources—by drilling, channeling, diverting, or other processes—has fundamentally altered the course of civilizational devel-opment, geopolitics, and natural landscapes. Perhaps nowhere is this more apparent than in the Jordan Valley.

					The illustration of Moses pulling water from the rock (below) hung in the office of Pinhas Rutenberg, the Zionist father figure of hydrological development in the Jordan River Valley. This makes sense, as the early Zionists sought inspiration from biblical imagery (Don-Yehiya and Liebman 1981: 121–22). There seems to have always been a mythological dimension propelling and orienting human development in this region characterized by water scarcity.

					The Jordan River holds a sacred symbolic significance for each of the three monotheistic religions. The Hebrew Bible, the New Testament, and Islamic sources alike associate the Jordan River with the prophets Moses and Elijah, the baptism of Christ, and the Companions ofthe Prophet Mohammed, respectively. Since biblical times, the Jordan has had a symbolic meaning as a frontier. It was the natural geographical de-marcation line between ancient Canaan and the nations of Edomite, Moab, and Amman. The significance of crossing the Jordan appears in the accounts of Joshua, who led the Israelites across the Jordan to Canaan, the promised land (Josh 3-4). The concept of crossing into the promised land became a central element in the narrative of the Jewish peo-ple. As a point of passage, the Jordan River is a metaphor for spiritual rebirth and salvation, and a source of holy water. The Jordan River is the subject of two different religious interpretation for Jews and Christians: the crossing of the Jordan as redemption, rebirth and healing for the former, 

				

			

			
				
					Illustration of the biblical story, “The Water of Strife,” by Zionist artist Meir Gur-Arieh (Bezalel School), Cover of Rutenberg’s report submitted in 1920 to Zionist and Mandate authorities. Source: IEC Archives, Haifa.
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					and immersion in its waters as rebirth in the later. With hundreds of references to the river as a crossing point and symbol of liberation, the Jordan River continues to bear strong resonance for much of the world’s population.

					Located in the Great Rift Valley, Naharayim sits atop two continental plates undergoing tec-tonic divergence. Throughout history, the site has been a crossroads between Europe, Africa, and Asia at the confluence of the Jordan and Yarmouk rivers. These two mighty rivers were tamed for the creation of the first modern power plant in Palestine, which was built during the British Mandate. The Naharayim site looks dramatically different today than it did 150 or even 70 years ago. Over time, it became a sort of “construction site,” with each successive power regime’s human development aims overlaying and interacting with the previous regime’s human development projects. The site, once the face of Zionist territorial progress and industrial development, has fallen into disuse, and now symbolizes a series of geopolitical attempts to subjugate nature for the purposes of human development.

					Throughout history, technological progress at Naharayim has never been divorced from this place’s symbolic significance. Development has had to walk the line between demystification of a sacred landscape and its transgression. Engineers, geographers, architects and surveyors had to operate in a context of sacred significance and adapt their interventions to this con-text. Even the most secular engineers and planners had to account for this dimension. From the second half of the 19th century, this was largely achieved through the introduction of cartographic surveys, which new political and territorial forces used as a means to claim and tap into land and water resources.

					This book explores how interactions between human knowledge and nature have altered landscapes in the Jordan River Valley, specifically at one site on the border of Jordan and Israel. Today, the site goes by the Hebrew name Naharayim and the Arab name Al-Baqoura. During the Ottoman Empire, the site went by the Arabic name Jisr el Majami. In Hebrew, Naharayim means “two rivers.” The Arabic name means “connecting bridges.” The former emphasizes water whereas the latter stresses land. Naming places is one way to assert power over them and to stake territorial claims (Benvenisti 2000: 13, 54). The act of altering or even erasing the names of places and structures has been a means of overlaying or grafting cul-tural identities or systems of political meaning onto pre-existing ones. The instruments and tools of cartography, geopolitics, and engineering have transformed landscape while, at the same time, have been transformed by them. It is through this two-way interaction between human invention—cartography, geopolitics, and engineering—and the natural elements of the landscape that territory is forged. Since this interaction takes place over such long time 
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					periods—decades or even centuries—it is best approached through the lens of what French historian Fernand Braudel (1958: 725–53) referred to as the longue durée, an historical approach that gives priority to long-term natural processes rather than to specific events (Lee 2012: 241–53).In this case, looking at the Jordan Valley from the perspective of longue durée, we would observe that the aerial distance from Lake Tiberias to the Dead Sea is 100 kilometers and that the Jordan River’s length is 200 kilometers. These observations point to a meandering geomor-phological formation of land and water created by nature over a long period of time. On the other hand, there is a short-term transversal historical movement of civilization’s influence on the natural landscape, which Braudel described as the histoire événementielle, and which Italian historians, such as Carlo Ginzburg, Giovanni Levi, Edoardo Grendi, and Carlo Poni, referred to as microhistory (Levi 1991: 254–55; Ginzburg 1993: 10–35; Tomich 2011: 62). Short-term historical events can appear insignificant when viewed in terms of long-term historical developments, which is essentially the approach of the École des Annales (Burguière 1999: 39–52). However, microhistory gives priority to the singular historical events that contribute to the creation of long-term history. For instance, microhistorical occcurences with particular impacts on the longue durée include administrative divisions, land laws, water use policies and the Hejaz railway construction during the Ottoman period; the demarcation of manda-tory borders on the Jordan Rivers and the creation of Palestine and Jordan as well as the construction of the Naharayim power plant and reservoir during the British Mandate; and the damming of the Yarmouk and its tributaries, as well as technical advances in hydropower generation and water distribution during the statehood period.

					Conceptually speaking, man-made bridges are media through which microhistory and the longue durée are connected. While leaving traces on the physical terrain, they can be seen as agents of history and pathways to different time periods. Bridges are places that often incor-porate land and water—land being stabilizing and water being fluctuating. Throughout the longue durée, the banks of the Jordan River were linked crosswise by bridges. Therefore, river-banks are not only parallel, but also transversal systems. Once linked by a bridge, the banks of the Jordan River cease to exist as disparate natural land systems, with bridges becoming part of an extended land and water territorial equation. The structure of most bridges allows the water flow to remain largely unchanged. At the same time, it offers a pathway that people can use to cross over land and water, as well as time and space.

					Bridges and maps are physical, conceptual, and historical media that bear witness to the changes that have taken place at Naharayim. Bridges leave traces; maps reveal their creation. In the book of Psalms (114:3), for instance, it is written that the Jordan River “turned back” 
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					when the Hebrews entered the Promised Land, creating a land bridge. Rather than being a divine event, the appearance of a bridge to the Holy Land could have been a natural phenomenon. According to Micha Klein (interview, August 2021), an earth dam on the Jordan River formed and the water filled up behind the natural dam, creating a bridge across the river. This event points to the slow natural processes that have shaped the Jordan River, its banks, and their dynamics.

					Visible today at this site are the remains of bridges from three different historical periods: the Roman Empire, the Ottoman Empire, and the British Mandate. A Roman bridge built over 2000 years ago was erected to connect the area’s Decapolis cities. Next to it, the Ottomans constructed a railway bridge in the 19th century so the Hejaz Railway could cross the Jordan River. Later, after World War I, the British added a third bridge for vehicles and bus transportation. Each bridge is a micro-topographical reflection of a particular approach to territory, with each one altering the longue durée by introducing a new concep-tual layer into the physical landscape. Indeed, bridges are not only crossing points. They also interact with the natural landscape while connecting time and space over the course of the longue durée. Today, the Lower Jordan River has all but dried up at the site, rendering the Roman, Ottoman, and British bridges obsolete. What was once a flowing river course has dwindled to a trickle and can now be crossed on foot during most times of the year. This absence of water and the appearance of land where water once was, has led to the formation of what might be referred to as a “fourth bridge” in the Israeli–Jordanian period.

					Over the ages, mapping has been a means of establishing and representing frontiers, boundaries, and borders on the ground. Yet maps are hardly objective documents but rather projections of territorial conceptions. Maps show the development of human knowledge through the relationship between land, water, and power and as such often serve as the basis of plans for landscape transformation. Therefore, maps can reveal the power dynamics behind the transition of landscape and the construction of space, in both broad geopolitical and natural contexts (Harley 1989: 9). As the cartographic sciences developed, new methods, techniques and tools were introduced, each having its own impact on the mapping of terri-tory. Additionally, the cartographic sciences did not develop in a vacuum, but rather in par-ticular geopolitical contexts and power dynamics through a process that can be referred to as “mapping power.”

				

			

			
				
					The three bridges crossing the Jordan River next to Kibbutz Gesher: Roman bridge, Ottoman bridge, Mandatory bridge, 1935. Source: IEC Archives, Haifa.
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					The site of Naharayim/Al-Baqoura: 32°38’59.8”N; 35°33’47.1”E. Source: ETH Landscape Visualizationand Modelling Lab, 2017.

				

			

			
				
					Power dynamics are difficult if not impossible to interpret without some distance. Understanding them often requires a discovery and examination of previously unacknowl-edged or even hidden material. This book will provide an “excavation” that will probe two strata: first, the conceptual layer comprised of mapping practices and largely unknown primary source maps; second, the territorial layer comprised of landscape transformations. Shining a light onto these strata and bringing previously unknown material into view sets the stage for the emergence of a more conscious relationship between humankind and the natural environment.
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					The interaction of three variables—territory, cartography, and terrain—can account for landscape transformation processes at Naharayim/Al-Baqoura, in the Jordan Valley, from 1858 to the early 20th century. This book examines this interaction across three historical periods marking the passage from nomadism to sedentism: The Ottoman Period (1858–1917), the British Mandate (1918–1948), and the statehood period (1948–1994). Adopting a hybridized approach at the intersection of history, geography, geopolitics, and landscape architecture, this research performs an in-depth analysis of the three variables in each period and examines their relationship to power. The analysis emphasizes territorial concepts and border-making, mapping practices, land survey techniques, infrastructure, agricultural development, and water regimes. At the edges of these academic disciplines, is implemented a qualitative meth-odology that comprises one-on-one interviews, case study research, qualitative observation, and chronomapping, with data being gathered from primary sources, some previously unpub-lished, fieldwork, interviews, a point cloud data set from both banks of the Jordan River, as well as contemporary social scientific scholarship. A new portrait of landscape coalesces; one revealing that it is neither a natural feature nor a man-made system of engineered spaces, but rather the outcome of a dynamic interaction between topography, human imagination, and various iterations of power, be they natural, theological, technological, political, or mil-itary. It is this dynamic interaction across space and time that this book attempts to map.

					This book traces the technical evolution of survey and mapping practices while examining their interaction with the environment. These practices and their outputs leave a technical and scientific record that allows us to comprehend landscape transformation at Naharayim in a new light. Using “chronomapping,” the practice of compiling and comparing maps across time, a chronological atlas of the Naharayim site appears.

					Primary sources, visual documentation, and historical literature are used to evaluate each variable of the model. Primary sources include Ottoman, British Mandate, Jordanian, and Israeli surveys and maps, 

				

			

			
				
					Triangular Model, comprised of three elements: territory, cartography, and terrain,the sum of which is landscape.
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					letters, photography, and newspapers, as well as scientific and administrative reports by experts and officials. Many of these primary sources have not yet been subject to scholarly scrutiny. Primary sources were found at the Central Zionist Archives in Jerusalem, IEC Archives in Haifa, the Railway Museum Archives in Haifa, Mapi (The Israel Mapping Center in Tel Aviv), the PEF (Palestine Exploration Fund in London), the German Society for the Exploration of Palestine in Leipzig, Kibbutz Gesher Archives in Gesher, Mekorot Historical Archives in Jerusalem, the Labor Movement Archives in Tel Aviv, The Israel State Archives in Jerusalem, National Library of Israel in Jerusalem, Israel Defense Force Archives in Tel Aviv, the Bibliothèque nationale in Paris, and the Architectural Collection of the Kunstbibliothek in Berlin.

					This book also implements fieldwork methodology, including surveying, landscape drawings, and mapping. The physical landscape at Naharayim was freshly analyzed using Lidar terrestrial laser scanners and modeling techniques developed at the ETH Landscape Visualization and Modelling Lab by the Chair of Landscape Architecture (LVML), Professor Christophe Girot. The field survey has been conducted since 2015 by ETH Department of Architecture in Zurich in collaboration with the Technion’s Department of Civil Engineering in Haifa. The ETH and Technion teams, using advanced point cloud modeling techniques, scanned the landscape and the buildings in 25 different geographical positions and com-pleted a full geographically positioned model of the extensive site. Using a point cloud data set, a detailed and highly precise model of the site serves as a basis for observing and describ-ing the various physical features of this contested landscape. This point cloud 3D system is an important technical tool for understanding the history of Naharayim and reveals its most minute territorial and topographic details. The topology of the terrain projected in a 3D physical model directly represents the embodiment of the physical landscape in a much more precise synchronic dimension than in a two-dimensional survey (Girot 2013b: 112–13).

					key terminology

					This research uses several key terms that cut across multiple academic disciplines, including geography, political science, and landscape architecture. For the purposes of clarity, here follows a brief description of how each key term is used herein. Asterisks indicate terms from the glossary.
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					Territory. Territory is primarily a geopolitical concept. In the context of this book, it refers not to land or terrain themselves, but rather to land and terrain* as objects having been appropri-ated or claimed, through a political technique, for use by one or more human groups. In the words of the geographer Elden (2010a), “Territory can be understood as a political technology: it comprises techniques for measuring lands and controlling terrain” (Elden 2010a: 811).

					Terrain. Terrain refers to the dynamic morphology of land in its natural state, including topo-graphical features and physical characteristics such as rivers, soil composition, altitude, reliefs, or flora.

					Cartography. The practice of creating visual representations of geographical areas and their physical characteristics.

					Mapping. A process of compiling a record of representations of spaces and places using mea-surements and techniques. These representations are recorded in the form of maps of various kinds, often including toponyms*, border demarcations, and indicators of physical geography. Mapping is the medium through which terrain* becomes territory*, a controlled space or what Elden (2010a: 799) refers to as a “bounded space.”

					Power. The scope of influence of one entity over another at a particular point in and across time.

					Landscape. The French term for landscape, paysage, derives from the Latin pagus (peasant or one whose work shapes the land). In fact, the Latin pagus is the root of all terms in Romantic lan-guages for landscape (paisagem, paisaje, paesaggio). In the context of this book, landscapes are not only natural and/or artificial; they can also be conceptual (Cosgrove 1984: 45; Girot 2013b: 6).

					Toponym. A place name, usually one that derives from topographical characteristics of the physical landscape*.

					Water regime. Patterns of water flow dynamics in a particular area. These dynamics comprise surface water such as rivers, lakes, or runoff, and underground water. Water regimes are shaped and influenced by natural features and climate, man-made inventions (dams, diversion canals, and wells), and water resource management policies.

					Boundary. An edge that indicates a point of separation between at least two entities. A boundary can be physical (river, coastline, or mountain range) and/or conceptual (geopolitical constructs). A boundary can be a frontier and/or a border that runs across lands, through minds, and between collective groups.

				

			

			
				
					dd Point cloud model: Bird’s-eye view of the Jisrel Majami/Naharayim/Al Baqoura site, situated between Jordan and Israelin the Jordan Valley. Source:

					ETH Landscape Visualization and Modelling Lab bythe Chair of Landscape Architecture, Professor Christophe Girot, 2017.
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					Chapter 1/ Domesticated Landscape

					The Ottoman Imperial Period (1858–1917)

				

			

			
				
					“The Jordan is a meandering river; constantlywinding. Its waters flow swiftly. Tall poplars,willows, acacias, and other vegetation shade it,and all the birds sing.”

					—Victor Guérin, Description GéographiqueHistorique et Archéologique de la Palestine,[1868], 1982, 61.
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					The Ottoman Empire was created by Turkic tribes that settled in Anatolia in the 14th century. The Ottomans ruled much of the Middle East from the fall of the Byzantine Empire in 1453 until the establishment of the Republic of Turkey in 1922. By the 16th century, the Ottomans controlled not only the Middle East, but also most of South-eastern Europe, Southwest Asia, and North Africa.

					Prior to the Ottoman period, the Jisr el Majami site (later to become known as Naharayim) was a pedestrian crossroads between the banks of the Jordan rivers. The name Jisr el Majami, (جسر المجامع) means “connecting bridge.” Although Jisr el Majami fell within Ottoman territory for centuries, the Ottomans did not take great interest in the site until the Industrial Revolution made it possible to build railways to link disparate imperial provinces. In preparation for the construction of their vast railway infrastructure, the Ottoman Empire commissioned maps and began compil-ing cartographic records (Karpat 1972: 76, 69–70). One important link the Ottomans wanted to establish was to Mecca, and Jisr el Majami was on the route to Mecca. The railway bridge at the site was completed in 1904. The cartographic records served as a foundation of the Ottoman’s compulsory land registration (tatwib) system, which was implemented in 1860, paving the way for the establishment of a modern land registry, which ultimately domesticated the local landscape. 
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					During the 19th century, the Ottoman regime developed and maintained a centralized and highly bureaucratic state apparatus, which implemented a sophisticated record keeping system. Its bureaucracy operated state-owned lands and kept written land management records (Solomonovich and Kark 2015: 222–26). In addition, the government conducted peri-odic cadastral and taxpayer surveys of the empire’s vast territories and kept a central impe-rial cadastral registry known as tapu. These records were highly descriptive, sometimes even including detailed bathymetric data of lakes (Warriner 1969: 68; Kark 1997: 49). This more modern system of cadastral registration led to a process of land privatization during the 19th century. Lasting until the early 20th century and never completed, this process aimed to subdivide public property into private parcels g M13.

					According to Elden (2010a: 806), territory emerges as a political technology concurrently with the introduction of privatization. While concepts of territory existed beforehand, in the beginning of the 20th century, they became explicitly political by a series of governmen-tal acts of control over the territory in the form of administrative division, land laws, land registry, and water utilization policy (Kark and Gerber 1982: 113–14). These series of reorga-nization measures were an important factor for the domestication processes that took place over the natural landscape in the Jordan Valley g M9.

					The territorial concept of the Ottoman Empire was based on a political strategy that would enable the imperial government in Istanbul to exert control over the various provinces. Elden (2010a: 811) maintains that understanding the connec-tion between property and political power over land helps to illustrate the relationship between the state and its territory. During this period, the subdivision of administrative power was a means of asserting dominance and control over the empire’s frontier at the Jordan Valley, which had become increasingly important to the government. Two key elements in this subdivision were the drafting and the enforcement of land laws. These were the Ottoman government’s political and economic tools for managing and controlling physical terrain (Kushner 1987: 275–77).

				

			

			
				
					Territory: Imperial Power

				

			

			
				
					The Jisr el Majami Bridgeover the Jordan River, late19th century. Source: Railway Museum Archive, Haifa, Israel.

				

			

			
				
					c M10 Hejaz Railway topographic survey map during the Ottoman period, Dara’a section over the Yarmouk River, J. Mofsaroy, 1:50,000. June 1903.

					The Ottoman topographical survey, illustrating the infrastructure and regional development in the Jordan Valley via the Jisr el Majami site. It shows the construction of the Dara’a section, an east-west railway line connection over the Jordan and the Yarmouk River (Red line marked in Km 80).Signed by J. Mofsaroy. Source: Central Zionist Archives, Jerusalem, Israel.
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					The creation of the new Hejaz Railway infrastructure, along with the privatization of lands, initiated a domestication process over the natural landscape. The use of natural resources was essential for the creation of new forms of settlements U M11. To cultivate lands, fresh water from the Jordan River was utilized and diverted to irrigate agriculture fields (Khouri 1981: 48). The impact of human development on the regions was seen in the form of various sedentary habitats transforming the natural landscape into a domesticated landscape.

					Administrative Division

					The administrative division of the Jordan Valley by the Ottoman Empire played an important role in transforming the physical landscape across a vast territory (Kark and Gerber 1982: 131). A boundary was established on the Jordan River, which divided the Jordan Valley into two independent provinces: Beirut and Damascus. In addition, the Ottoman authority appointed a local representative to oversee the transfer of taxes from the Jisr el Majami site to the cen-tral government in Istanbul (Findley 1986: 7–11). Local governments were also granted auton-omy in how they used cartography to depict their province’s boundaries. In this way, they were able to exert control and project power over specific areas independent of the sovereign state. This interaction of federal and local administrative control led to a type of configura-tion that Elden referred to as “bounded space” (Elden 2010a: 811). With respect to Ottoman administration, the entire Ottoman Empire was divided into provinces called eyalets1 until 1864, and then vilayets, with each being administered by a vali 2. These were in turn divided into sanjaks3 or districts, each governed by a mutasarrif 4. Sanjaks were divided into qadas or sub districts, each governed by a qa’im maqam. There were three qadas5: Jerusalem, Jaffa-Gaza, and Nablus, which were part of the Province of Damascus. The Jisr el Majami site was part of the Nablus Sanjak (Ben-Arieh and Bartal 1982: 32).

					In 1864, the Ottomans enacted the Vilayet Law (Law of the Provinces),6 a move in the direction of territorial governance and the application of the Tanzimat 7 reforms relative to provincial administration. A year after enacting the law, the Ottoman Empire decided to unite the provinces of Damascus (Sham) and Saida to form a large province, which became the Province of Syria (Suriye Vilayeti) with Damascus as the capital (Quataert 2000: 62; Karpat 2002: 45–7; Abu-Manneh 2013: 122). These administrative reorganization measures would later influence the boundaries of Palestine after World War I. As Robert D. Sack (1986) pointed out, administrative reorganization measures can be seen as acts of territoriality insofar as they are attempts by an individual or group to influence, affect, or control 

				

			

			
				
					c M9 Ottoman Empire,R. Huber, F. Loeffler, lithograph of H.M. the Sultan, 1899, 1:500,000.

					Ottoman Empire map in a large scale, showing detailed subdivisions (vilayets, sanjaks and kazas. e.g. “province”, “county”, or “district). Source: Library of Congress, Geography and Map Division, Washington, DC.
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						objects, people, and relationships by delimiting and asserting control over a geographic area (Sack 1986: 2).

						In March 1888, the Sublime Porte8 divided the Province of Syria into two provinces: a smaller Province of Syria and a new Province of Beirut. Both the Sanjak of Acre and the Sanjak of Nablus were to be part of the Province of Beirut. The boundaries among the sanjaks that would later form Palestine—namely Akka in the north, Nablus in the center, and Jerusalem in the center-south—were administrative rather than natural or geographical (Kushner 1987: 275; Abu-Manneh 1990: 8–10).

						Jisr el Majami was located in the Nablus district (Sanjak) on the western bank of the Jordan River, 9 km south of Lake Tiberias and 14 km north of Beisan             (Bet She’an), on the middle terrace (ghor) of the three topographic terraces that make up the northern Jordan and Bet She’an valleys.9 The name means “the connection bridge” since the Yarmouk and Jordan rivers merge nearby (Ben-Arieh 1965: 113, 115, 140, 156, 159; Regev 2006: 51). The site occupies a small peninsula surrounded by the river on its northern, eastern, and southeast-ern sides. To the south, Nahal Tavor (Wadi Bira) runs through a small fertile valley in the Lower Galilee before it joins the Jordan River (Ever-Hadani 1955: 103–104).

						These geomorphological characteristics of the Jordan River and the physical landscape certainly impacted the administrative division of the Ottoman Empire. For example, the 
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					M13 Cadastral Map of the village of Melhamiya and the Jisr el Majami site, 1:2,000.

					Officer of Public Works of the Sanjak of Akka, 23.01.1912.

					This map of the village of Melhamiya corresponds to the title deed of the owner of this village. It shows boundary separation on the north sideof the Jisr el Majami village belonging to the Bisan Farm. Source: Central Zionist Archives, Jerusalem, Israel.
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					Jordan River was established as the physical frontier between two administrative and ter-ritorial entities. Subdividing the Jordan Valley by way of geomorphological characteristics was a way to enforce political power through governance over a large regional-scale territory, from Constantinople to the Jisr el Majami (future Naharayim) site.

					Land Registry

					Land registration and territorial governance in the Jordan Valley were both influenced by a system of social stratification known as timar,10 a unit composed of several villages granted to a single officer. This system included a method of collective tax assessment that endured for several hundred years (Baer 1971: 11–12). A group of several timars constituted the larger unit, a sanjak, whose head was a governing officer with the rank of sanjak-bey.11 Several sanjaks, grouped into eyalets, were led by a beyler-bey12 (Lewis 1962: 89–90, 379, 452; Kark1997: 50; Karpat 2002: 332–35). Some of the wealthier timars were directly subordinate to the sultan’s treasury and the revenues were used to cover royal expenses. Under the timar system, land registries and cadastral mapping were prepared by the survey teams and sub-mitted to an administration called the tahrir.13 Once the survey was completed, registries were compiled for each province and sent to the capital. There were two types of registries: the first, a detailed registry containing the names of the heads of households in each village, the income rates, and their distribution among the timars; and the second, a summary listing only the main items and incomes (Kimmerling 1983: 31–32; Kark 1997: 49–50). The collection of land registry information and registration by administrators and military officials were an important factor in Ottoman governance and control over the Jordan Valley and the Jisr el Majami site.14 The land registry system can be seen as an authori-tarian system through which the Ottoman Empire could control areas far from Istanbul (Islamoglu 2000: 29).15

					The fiscal unit used as the basis for collective tax assessment was a topographic unit defined by a city, village, tribe, or religious group. Each unit was assigned a serial number in the tax registry books, which provided much of the data used in this study. The amount of tax from each of these fiscal units was not broken down, and it appears the Ottoman government saw no reason to compile more detailed information for the purpose of col-lective land tax assessment. The universal tax rate throughout the empire was 10% ofthe agricultural production on wakf 16 land and between one-seventh and one-quarter of agricultural production on other types of land (Doukhan 1953: 62–77; Solomonovich and Kark 2015: 228).
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					The legal system under which the ruling class oper-ated included provisions for individual circumstances in different regions, as well as for various types of revenue holdings, such as vakif (pious endowment), mulk17 (free-hold), or timar (military revenue grants) (Kark 1997: 50; Islamoglu 2000: 26, 29–30). These provisions embodied provincial regulations and state ordinances issued in res-ponse to immediate problems. They represented settle-ments negotiated between the ruler and the members of different groups and were subject to variations over time following changes in the status of the respective parties within this political system (Karpat 2002: 87–90). All these factors suggest that land ownership consisted of a collec-tion of rights representing claims to land use, revenues, and title, which were continuously renegotiated and re-defined. Depending on the nature of the settlement nego-tiated among the parties, the rights to revenues could be held by a freeholder (mulk), a pious endowment, or the trea-sury, while the title was held by the state or the treasury (Doukhan 1953: 46–47).

					The provisions for the implementation and terms of the land law were outlined in the laws governing land reg-istration and land registry deeds in Palestine. These pro-visions were disclosed within two years of the publication of the land law. One significant provision stipulated that a party holding miri land18 and seeking to transfer it to another party must first produce a document signed by the imam (religious leader) and mukhtar19 (head) of the neigh-borhood or village (Doukhan 1953: 46–47; Warriner 1969: 68;Shaw 1977: 84). The nature of the land law, as well as the provisions for its implementation, suggest that the Ottoman land registry was a system of governmental power designed to shore up the influence of the sultan (Kark 1997: 55–56; Fischel and Kark 2008: 133–34).20
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					The Ottoman Empire was the first entity to delineate a formal territorial administrative frontier using a land registry and cadastral system at the Jisr el Majami site. The Map of the Land of Menahamiyeh in the District of Tiberias, issued by the Office of Public Works of Sanjak of Akka, demonstrates this. This certified Ottoman map was included in a title deed and illustrated the villages Jisr el Majami and Melahamiye using frontier lines colored in red and green. It also depicts surrounding lands, natural borders, and buildings. This map proves how cartography was used to establish a specific set of power-knowledge claims on the Jisr el Majami site g M12.

					Additionally, this document shows how Ottoman land registration reform took place in the Jordan Valley through the introduction of new techniques of land survey and cadastral mapping (Kark 1997: 57–58). Sedentary lifestyles required technologies different from those essential to nomadic lifestyles, namely, a means to secure water resources for human con-sumption and agriculture (Fischel and Kark 2008: 142). The Ottoman Land Registry coordi-nated land administration policy and acted as an Ottoman governance tool over the physical landscape in the Jordan Valley (Kark 2017: 102). Governmental land registry of administra-tive borders was an important factor in the domestication processes taking place at the Jisr el Majami site.

					Land Laws

					The Ottoman authority was the first entity to stake a formal territorial claim to the Jisr el Majami site (Regev 2006: 3) g M4. It did so by means of a cadastral map, Sirin Land of the Royal Farm of Bisan from July 22, 1893, which identified and delineated the site as the personal agricultural land (“Çiftlik-i Hümayun” or “Royal Farm”) of Sultan Abdulhamid II. Sultan Abdulhamid II thus acquired private ownership of the village of Jisr el Majami, which was built between the lands of Melahamiye, Sirin, and Batsawi (Kark 2017: 109). This village was founded with the aim of stopping the Bedouin incursions and raids into the Jordan Valley west of the Jordan River while developing commercial agriculture at the Jisr el Majami site (Ever-Hadani 1955: 70).

					Sultan Abdulhamid II established farms as his private property in various parts of the empire. They were generally agricultural lands strategically intended to generate income (Doukhan 1953: 52–53; Solomonovich and Kark 2015: 224). To collect empirical data from the land registry and the land settlement ordinance, various techniques of documentation were used to depict the demographic and geographic characteristics of the Jordan Valley and the Jisr el Majami site. The Ottoman Land Laws, passed between the years 1858–1860,21 included 

				

			

			
				
					c M12 Ottoman Empire Map, Beirut Vilayet and Mount Lebanon Mutasarrifate, 1:150,000. Source: Memalik-I Mahruse-I Shahane-ye, Mahsus Mukemmel ve Mufassal Atlas, 1907.

					Map of the administrative divisions of the Province of Beirut at the coastline of the Mediterranean with the District of Jerusalem depicted at the southern section up to the end of the Dead Sea. At the top left of the map, the border is situated on the Jordan River.
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					d M4 Ottoman Cadastral map of the Bisan Çiftlik-i Hümayun (Royal Farm of Bisan) and the Jisr el Majami site, Ottoman Redif Army –Mukaddem Class – Division 23, Ottoman Cavalry Division –Captain Mehmed Ali –Lieutenant Abdulkadir, Jerusalem Central Prosecutor’s Office, 1:10,000. 27.02.1889.

					The Ottoman cadastral map illustrates the “Çiftlik-i Hümayun”, that is, “Royal Farm”, as the personal property of the Sultan in the Jordan Valley and at the Jisrel Majami site. It delineates the boundaries of the land of Sirin, which is connected to the Bisan Çiftlik-i Hümayun (Royal Farm of Bisan). Source: Central Zionist Archives, Jerusalem, Israel.

				

			

			
				
					
						the Ottoman Land Act of April 21, 1858, the Land Registry Act of December 14, 1858, andthe 1860 Regulations Act governing land registry deeds (Doukhan 1953: 189–90; Solel 1991: 59–60; Kark and Gerber 1982: 113).22 Between 1858 and 1918, three major actors shaped the development of cadastral documentation in Palestine: the Ottoman government (1858–1914), Christian settlers, and Jewish settlers (Gavish and Kark 1993: 74–75).

						The main purpose of the Land Act of 1858 was to define landholdings and the state’s rights to its miri lands in order to increase agricultural production and raise tax revenues. The Jordan Valley was part of miri lands belonging to the state. The state retained “owner-ship” of the land (raqaba),23 whereas farmers had “possession.” Alongside the official miri system, an important informal system known as mushàa 24 also existed (Doukhan 1953: 46–47). Under this system, land belonged to the village or tribe with individual households holding shares of the land rather than physical parcels. This redistribution was likely intended as an equity measure to adjust for differences such as land quality, as well as proximity to water sources (Granott 1952: 87–93; Kark 1984: 359–60).

						Two important Arab villages, Ubeidiye                    and Dalhamiye                     , were located next to the Jisr el Majami site. Land “ownership” in these villages was vested in the commu-nity; each peasant household operated its allotted plot individually. As such, the mushàa can be described as a semi-communal and semi-private land tenure system (Hamarneh 1985: 77; Firestone 1990: 91–100; Solomonovich and Kark 2015: 222). While unmapped, the geo-graphical limits of each unit were most often clearly defined in 19th-century Palestine. This situation was exploited by entrepreneurs to privatize huge plots of land. In fact, the privatization and concentration of large estates in Palestine were in the hands of absentee landlords at the end of the Ottoman period (Kark 2017: 104). This process enabled foreign Jewish and Christian associations and entrepreneurs to purchase some of these lands for settlement and other projects, which displaced Arab tenants (Schama 1980: 140–42; Kark 1984: 362, 373; Solomonovich and Kark 2015: 229–30).

						During this period, the Ottoman administration granted exceptions for foreigners in the official cadastral registration system. Christian and Jewish settlers of European origin in Palestine took steps to purchase private land near the Jisr el Majami site. For this purpose, the Ottoman developed unofficial land registries in which all land transactions were recorded and approved (Aaronsohn 1987: 67–69; Gavish and Kark 1993: 74). Private land ownership was used to supplement Ottoman records to facilitate the creation of new settlement maps and to coordinate land administration in the late 19th century in the Jordan Valley (Goadby and Doukhan 1935: 69–71; Gruweis-Kovalsky 2016: 2; Kark 2017: 103).
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					According to Gavish and Kark (1993), the Ottoman Land Laws had a direct impact on demography and land use at the Jisr el Majami site. As the population increased, new forms of agricultural development and water use were introduced, transforming the lower Jordan River from an untouched territory into a domesticated landscape. In specific terms, the Ottoman Land Laws were responsible for three key developments: spatial changes in terms of settlement habitation patterns, building infrastructure and architecture development; economic and strategic development (entrepreneurship, rational economy, new technologies); and population shifts of Arab and Jewish populations due to social and political changes (Gavish and Kark 1993: 71).

					Water Utilization

					During the late Ottoman period, irrigation from the Jordan River was accomplished by sim-ple diversion to agricultural lands. Irrigation was carried out mostly by gravity and furrow irrigation (Haddadin, interview, December 2021). On the Jordan River plain, water could not be transported using old agrarian methods such as field flooding, and therefore could not be used for intensive agriculture (Ben-Arieh 1965: 58–70). New strategies of water utilization methods needed to be created in order to distribute water to cultivate lands (Avitzur 1977: 119–21). The first official local water utilization development plan for the Jordan Valley was an irri-gation and hydroelectric power scheme designed by Georges Franjieh,25 director of public works in Palestine under the Ottoman Empire. In 1913, he proposed a new irrigation system for the utilization of the Jordan River (Soffer and Kliot 1988: 8; Haddadin 2002b: 8; Soffer 2006: 138).

					Franjieh’s water utilization plan aimed to harness the water resources of the Jordan Valley. He proposed a system that would place a 12,400-horsepower station just north of the town of Tiberias and an optional 8,600 horsepower station at Jisr el Majami Bridge on the Jordan River 15 km south of Lake Tiberias (Kliot 1994: 189). Franjieh believed that the power station had to be located at Jisr el Majami Bridge because of its strategic geographical posi-tion between the two banks of the Jordan River. The Yarmouk River would have to be diverted into Lake Tiberias and the principal supply canal enlarged to provide a flow of 100 cubic meters per second in the Tiberias Majami section. The outbreak of World War I put an end to Franjieh’s pioneering ideas (Khouri 1981: 48; Soffer 1992: 142).

					According to Haddadin (interview, December 2021), Franjieh’s concept would have created a drainage canal running down the entire length of the Jordan Valley. Without the diversion of the Yarmouk River, the main supply canal that would have run the entire 121 km length 
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					of the western side of the Jordan River would have had an initial flow of 65 cubic meters per second. His diagram puts the water level of the Dead Sea at 432 meters below sea level, which is about 25 meters lower than all other accepted readings of the time. The lower level of the sea also accounts for the length of the 121 km canal, which would provide irrigation water for the valley (Haddadin 2002b: 6).

					Though never realized, Georges Franjieh’s water use and strategic plan would later serve as an important reference for the creation of the hydroelectric power plant at the Jisrel Majami site.
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					The earliest cartographic data about the Jisr el Majami site was produced in the late 18th century. Cartographic data continued to be compiled through the late Ottoman period. In many cases, cartographic activities were designed to meet administrative, religious, or mil-itary needs (Bartlett 2008: 134). According to Gavish (2004: 13), Ottoman cartography was divided into three types of land surveys: engineer, cadastral, and topographical. With respect to administrative needs, cartographic documents served as visual supports for the Ottoman government’s implementation of land laws and land registry (Kark and Gerber 1982: 113; Kark 1997: 46–47, 62–63). In terms of religious needs, cartographic surveys helped to identify the holy sites discussed in sacred texts (Ben-Arieh 1986: 166–67). Regarding military needs, carto-graphy was the first step toward the construction of a vast infrastructure of railroads that would facilitate the movement of military equipment and personnel through the Middle East (Çelik and Azarbadegan 2020: 97–99).

					Cartographic surveys during the late Ottoman period were not produced by one group of actors, but by disparate groups with different aspirations, for example archaeological, geographical, and demographical (Marom 2010: 5–11) g M2.

					These included the Ottoman government, the American Palestine Exploration Society, the Palestine Exploration Fund in London, the Jewish Colonization Association, and the German Society for the Exploration of Palestine. Each party developed and implemented its own system of cartographic techniques and ordinances, leading to a diversity of land repre-sentations (Ben-Arieh 1986: 164–67). In addition, the various parties pursued their own geo-political aims for the territory. The processes through which the land at Jisr el Majami was represented cartographically illustrate different conceptions of territory g M3. Further-more, cartography served to define and portray the administrative borders that represented the foundation of a cadastral and land ownership system, which led to dramatic changes to the physical terrain and ultimately to the domestication of the landscape.

					Macro-cartography Surveys

					During the Ottoman period, cartographic surveys of Palestine26 were also drawn up by trav-elers, biblical scholars, historians, and archaeological researchers (Gavish and Ben Porath 2004: 131). Ottoman government officials only undertook cadastral mapping in cases of 
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					c M3 Palestine exploration fund map, Condor & Kitchner, 1:63,360. 01.05.1878.

					The PEF Map (the map of the British Palestine Exploration Fund in connection with archaeological investigations) constitutes the high pointin the surveying of Palestine in the 19th century. Source: The Eran Laor Cartographic Collection, National Libraryof Israel, Jerusalem.
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					significant real estate transactions (Gavish 1991: 133–38). From the beginning of the 19th century, more geographical information is available for Palestine as a whole and the Jordan Valley in particular. This was due to the Ottoman political interest in building railway bridges over the Jordan River (Pick 1998: 67, 69–70; Hahavazelet, February 15, 1906). The maps of Palestine produced from surveys in the 19th century can be divided into three groups: topographic maps, cadastral maps, and smaller-scale orientation maps. The map created by one of Napoleon Bonaparte’s surveyors, Pierre Jacotin, was the first modern map of Palestine to be considered topographic. It was drawn up in 1799 by a small team of geogra-phers and was the most accurate geographical depiction of the Jordan Valley at the time. It appears on “Sheet 46” of a cartographic document entitled “Acre–Nazareth–Le Jourdain” (Kallner 1944: 157–63; Karmon 1960: 155–73, 244–53; Goren 2002: 89) g M1.

					These maps show that the western bank of the Jordan River, particularly its southern part, was explored and surveyed by Jacotin’s men, while the eastern bank can be assumed to have been mapped by “hearsay” and from earlier sources (Karmon 1960: 155–73, 244–53). This asymmetrical assumption and incompleteness of features on Jacotin’s map is confirmed by the fact that no roads or settlements are marked on the eastern shore, while on the west-ern shore, many features are indicated.27 Only one sedentary Arab settlement is shown on 

				

			

			
				
					The Roman pedestrian bridge and the Ottoman bridge at the Jisr el Majami site. Early 1920s. Source: Railway Museum Archive, Haifa, Israel.

				

			

			
				
					d M2 River Jordan and the Dead Sea map. Lieut. W.F. Lynch, 1:270,000, 01.03.1850.

					Map showing the route of the party under the command of Lieut. W.F. Lynch, U.S.N. under his superintendence constructed from the joint labours of Lieut. Dale & himself by Passd. Midn.R. Aulick U.S.N. Source:The Eran Laor Cartographic Collection, National Libraryof Israel, Jerusalem.
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					the eastern shore, Samakh (سمخ ) x,28 a settlement by the Lake Tiberias that Jacotin was the first to map. Cartographically speaking, the Jacotin map heralds the beginning of modern mapping of the Jordan Valley (Schattner 1951: 166–67). The French were the first to base their cartographic measure-ments on a triangulation system. They were also the first to mark out control points in Palestine. Jacotin’s map provides information about inhab-ited settlements and uses conventional signs for types of terrain, natural vegetation, and cultiva-tion methods of the period. The published map is impressive mainly for its attractive cartographic treatment and its large scale of 1:100,000, which allows for a detailed depiction of the landscape (Gavish 2004: 7) g M1.

					In 1867, Charles Warren29 was the first to carry out a full survey of the Jordan Valley and Beisan (Bet She’an). He concluded that there was no value in the new maps because even though sites were marked in correct relation to one another, the spatial dimensions were absolutely inaccurate (Gavish 1991: 13–17). A second type of topographic map was created by the Palestine Exploration Fund (PEF) during the second half of the 19th century U M15. During the 1870s, the Palestine Exploration Fund launched a major campaign to survey the country, among others with Horatio Kitchener, with the aim of creating a different type of topographical map. After six years of on-site surveying, the PEF map was com-pleted in 1877, without contour lines30 g M3. Even with today’s technology, this would be too short a time to carry out a full, detailed, and 
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					M1 Jacotin Map – Acre - Nazareth - Le Jourdain,

					Sheet 46, 1:100,000.

					01.05.1799.

					Jacotin Map – The French were the first to base their cartographic measurements on a triangulation system, and the first to mark out control points in Palestine. The sheets were drawn to scale of 1:100,000 – an entirely new scale in the history of cartography. Source:The Eran Laor Cartographic Collection, National Libraryof Israel, Jerusalem.
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					accurate topographic survey (Gavish 1991: 8). It was a technical survey from two baselines measured between Lydda (Lod) and Ramle, and in the Plain of Esdraelon (Valley of Jezreel; Emek Yizre’el). The system was also based on mapping survey and control of points estab-lished in the past by John Frederick Anthony Symonds in 1841, Arthur Lukis Mansell in 1858, and Charles William Wilson in 1865. The lengths of the triangle sides in the hill regions were 2–8 km, and 16–20 km in the coastal regions.31 Furthermore, measurements were made to determine the elevation of trigonometrical reference points and ridge slopes of the Jordan Valley (Ben-Arieh 1970: 131). The cartographers represented topographic relief using a somewhat picturesque colored shading method, integrating the data from the spot heights measured in the field U M15.

					The cartographical surveys that preceded WW I had important consequences on the evolution of mapping practices. First, map making required conducting field surveys. Second, the surveys covered the entire country, including the important towns and the various landscape units, thus broadening knowledge of and familiarity with the Holy Land, which was increasingly based on investigational and substantiated data. Third, early geodetic methods were applied in Palestine in the early 19th century. Up until the end of WW I, trian-gulation, leveling, and measurements of valley and ridge lines were conducted, as were bathymetric surveys (Gavish 2004: 13, 14) U M16.

					Mapmakers faced certain restrictions on how they conducted their work. Mapping teams that came to the country lacked coordination, and as already noted, cartographic objectives were determined by the interests and predilections of individual groups of explorers(Hopkins 1968: 30–36; Gavish 2004: 11–12) g M3. Today, however, regional topographic mapping—from Bonaparte’s map to the maps of WW I—is considered a major milestone in the evolution of the mapping of Palestine. It is difficult to evaluate all these maps according to common standards of measurement, data collection, and graphic representation of the relief, and crude cartographic treatment (Schattner 1951: 123–30). According to Kark and Gavish (1993), cartographic contributions in the Ottoman period consisted of three major categories: the creation of land representation through land registry (Jiftliks lands),32 the identification and illustration of large blocks of state land earmarked for the purpose of sale or purchase, and development projects such as the Hejaz Railway and other infrastructure projects (Doukhan 1953: 144; Kark and Gavish 1993: 71; Gavish and Ben-Porath 2004: 131). During the Ottoman period, the absence of a centralized professional authority to direct and coordinate all the mapping systems into one unified standard likely allowed for different readings of the physical and political landscape.
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					Cadastral Surveys System

					Land representations in the area were varied due to the fact that actors—namely the Ottoman authority and then the Jewish Colonization Association (JCA)33—used their own mapping systems. More specifically, their respective surveys took different readings of the physical and political landscape at the Jisr el Majami site g M4.

					The Ottoman regional survey system mostly documented land holdings and land use in a village or region, whereas the cadastral surveys usually dealt with the sultan’s private estates, including Palestine’s Jordan Valley around Beisan  xxxxx, which is adjacent to Jisr el Majami (Bitan 1982: 67–69; Abbasi 2015: 205). These documents also presented regional demographic and statistical data, such as the number of inhabitants in villages, sub districts and districts, and the percentage of cultivated land (Kark and Gerber 1982: 113–14).

					Starting in the second half of the 19th century, Europe’s growing cultural influence in Palestine, the increasing historical and religious interest in the area among both Christians and Jews in Europe, and the founding of the first Jewish agricultural colonies in Palestine led to several developments relevant to this study, namely the creation of the first modern land maps of Palestine and specifically the Jordan Valley. Surveys in the Jordan Valley were first conducted by German and other European engineers who had been trained in their countries of origin (Ben-Artzi 1988: 267) g M14. The administration of Baron de Rothschild,34 andlater, the Jewish Colonization Association (JCA), established technical offices for surveying and mapping in various regions of the area. These offices trained residents as survey engi-neers and brought survey engineers and modern surveying equipment from Europe, all of which led to higher land mapping standards (Shapira et al. 2000: 73; Troen 2013: 18).

					The criterion adopted by the JCA for mapping agricultural land was either 1 : 4,000, which was also the criterion for cadastral mapping in the agricultural regions in France,or 1 : 5,000, the criterion for cadastral mapping in Germany. Since registration in the land registry offices did not include maps, it was impossible to use maps to establish the bound-aries of the land (Solel 1990: 58–63) U M15.

					Therefore, buyers had to delineate the land boundaries according to their verbal descrip-tion, as listed in the land registry and the kushan,35 and as shown by the sellers to the buyers in the field (Konikoff 1946: 57–58; Inalcik and Quataert 1994: 22–25). Cadastral survey maps during the late Ottoman regime were used in the Jordan Valley to reflect the imperial terri-torial concept over the physical terrain and became “a form of knowledge and a form of power” (Harley 1988: 130). Various topographical and cadastral surveys served as tools to transform the natural landscape of the Jordan Valley.
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					Hejaz Railway Surveys

					The construction of the Hejaz railroad, which crosses the Jisr el Majami site, saw the emer-gence of new cartographic techniques and the use of photography, particularly to document topographical surveys (Ondur 2002: 74; Çelik and Azarbadegan 2020: 89–90). The introduc-tion of western geodetic methods of survey for the Hejaz Railway construction generated a different understanding of the physical terrain morphology (Kushner 1990: 90). The land surveys, conducted mostly by different western surveyor companies, such as the German Society for the Exploration of Palestine,36 employed geodetic triangulation methodology, which enabled the creation of the Hejaz Railway infrastructure and completely reconfigured the landscape’s roads and settlements (Christensen 2017: 12, 14–15).

					Heinrich August Meissner,37 known as Meissner Pasha, a German railroad engineer who had vast experience in building railroads throughout the Ottoman Empire, was chosen to lead the construction project at the Jisr el Majami site. In 1903, a short time after the con-cession had been transferred from the railway to the Ottoman government, Hahavazelet news-paper reported: “From Haifa it has been announced that the Yali, the Governor General of Beirut, and many other government officials came to that city to visit the Haifa-Damascus railroad which is now being built with expenses paid by the high government, and work has been completed on 25 kilometers.” (Hahavazelet, May 9, 1903)

					Using the report and sketches provided by the preliminary land geodetic survey, and with the help of a tachymeter, a small tripod-mounted telescope designed for the rapid measurement of distances and elevations, the cartog-raphers commissioned to map the Hejaz Railway took detailed geodetically triangulated mapping measure-ments and documented their topographic findings on the maps. The land surveyors were separated into three groups located 30–50 km apart. Each task force calculated land measurements separately (Nicholson 2005: 30).

					In early 1904, the sultan Abdulhamid II commis-sioned a topographic expedition for the construction of the Hejaz Railway line as proposed by Meissner, who worked with the German land surveyor Gottlieb Schumacher.38 Railway maps and expeditions played an elemental role in charting geopolitical ambition 

				

			

			
				
					c M14 Gottlieb Schumacher, map, Palästina-Karte, Nord Teil, 1:250,000, 15.12.1917.

					Schumacher (1857-1928) originated a series of detailed maps which were published by the German Society for the Exploration of Palestine under commission by the Hinrichs’schen Buchhandlung at Leipzig. Source: National Library of Israel, Jerusalem.

				

			

			
				
					Two people on horses posing in front of finished brick aqueduct with railway tracks on the Haifa-Dara’a line.Early 1920s. Source: Railway Museum Archive, Haifa, Israel.
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					(Safran and Goren 2009: 187).39 Gottlieb Schumacher contributed to outlining the historical knowledge of topography, as well as providing information about the earth surface, shape, and its physical characteristics. Tracing the topographic knowledge helped also to identify and locate historical and archaeological sites such as the existing Roman bridge on the Jisr el Majami site (Christensen 2017: 228–31) g M17.

					Another series of Ottoman maps featured topographical depictions of the Jordan Valley on a scale of 1 : 200,000; 1 : 5,000) U M11. These maps indicated hills, mounts, river courses, other morphological characteristics, and the Hejaz Railway. The red railway line shows that topographical features, namely reliefs, likely influenced the placement of the railway across the landscape.

					From the empire’s center to its provinces, photography made the territorial and political reach of the Ottoman Empire visible to an international audience (Çelik and Azarbadegan 2020: 91). Ottoman authorities capitalized on the camera’s ability to record large expanses of land as they sought to redefine their imperial domination in the Arab provinces. According to Çelik and Azarbadegan (2020), the dissemination of photographs, which captured the 

				

			

			
				
					Two people watch a trainas it leaves a tunnel on the Haifa-Dara’a section of the Hedjaz railway, early 1920s. Source: Railway Museum Archive, Haifa, Israel.

				

			

			
				
					d M17 Gottlieb Schumacher, map of Palestine, 12.1920. Source: National Library of Israel, Jerusalem.
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					landscape’s natural and manmade features con-firmed Ottoman possession of these territories. Photographic albums were collated according to different topics of documentation and provided vital information about the construction process or were used to celebrate the Sultan (Çelik and Azarbadegan 2020: 93).

					Photography and railway construction, both new technologies, made good companions during the second half of the 19th century (Safran and Goren 2010: 753; Çelik and Azarbadegan 2020: 88). As Edney (1997: 1) pointed out, knowledge of ter-ritory is determined by geographic representa-tion (Christensen 2017: 250) g M15. Parallel to the topographical cartographic survey, photo-graphic documentation of the Jisr el Majami was also compiled. The extensive documentation and numerous photographs of the Jisr el Majami sta-tion testify to the fact that the main goal of this river-crossing project was to facilitate pilgrimage (Haj). In many respects, documenting and survey-ing the Hejaz Railway construction process using these novel technological instruments reinforced the concept of imperialistic political control in the Jordan Valley.

				

			

			
				
					dd Aerial view of the Jordan Valley and its bridges (bottom centre) and the wadis that flow into it: Wadi Slechat, Wadi Sofara, and Wadi Kafrindschi. Direction taken: Chirbet Mofja-Baun to the north of Ajlun. This view, taken from a Schreiber-Forster aircraft, is one of the first aerial photographs of the Jordan Valley, taken by Bavarian Air Squadron No. 304 (AF304b) between September 1917 and September 1918 as part of the German-Ottoman collaboration during the First World War. Source: Bayerisches Hauptstaatsarchiv, Kriegsarchiv.
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					The Ottomans undertook major infrastructure development projects in the late 19th and early 20th centuries. One of these was the Hejaz Railway line. Its construction relied on western cartographic and building methods, which reshaped the physical landscape of the region, including the Jisr el Majami site. For the construction, the sultan specifically sought out European expertise, appointing the German-born and Austrian-trained engineer Meissner and a few others, and commissioned European firms for the provision of equipment and technical specifications (Nicholson 2005: 23–24, 28–29).

					In terms of topographical modifications, the terrain of the Jordan Valley had to be heav-ily graded to accommodate construction of the Hejaz Railway, leading to major landscape transformations. Specifically, a new topographical line had to be created through hills and sloping terrain in order to cross the meandering Jordan and Yarmouk rivers U M11.

					Geographically, the Jisr el Majami site at the confluence of these two rivers is locatedat the narrowest crossing point of the Jordan River and the lowest topographical point(minus 247 meters below sea level) on the entire railway line (Tirosh 1994: 78; Naor 2009: 19–20). To cross the Yarmouk River at Jisr el Sajir, a 50 meters steel-span bridge was built. From this point, the railway line continued north to Samakh (Zemach), where the railway station at the southern tip of Lake Tiberias was built to serve as a small port (Nicholson 2005: 52;Naor 2009: 19–21).

					This infrastructure development sparked significant demographic shifts, including the introduction of new socio-cultural groups with different modus vivendi and agricultural prac-tices. Overall, the presence of infrastructure fostered a shift toward a sedentary society and agricultural development (Ben-Arieh 1965: 161, 209). Agriculture depends on water and the ability to transport it to crops. In the Jordan Valley, the main source of water was the Jordan and Yarmouk rivers. However, these had fluctuating water levels with high seasonal vari-ability. The infrastructure development in the surrounding rural lands allowed for land cultivation and circulation of ridges (Safran and Goren 2010: 756–57). In this context, water utilization strategies and drainage works were of paramount importance, setting the stage for accelerating the transition to a domesticated landscape.

				

			

			
				
					Terrain: Infrastructure Development

				

			

			
				
					c M15 Gottlieb Schumacher, map, sheet 36, 1:50,000, 25.07.1918. Source: The Israel Mapping Center, Tel Aviv, Israel.
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					Infrastructure and Regional Development

					In the late 1800s, the Ottoman imperial government developed roads and other infrastruc-ture as a means to exert control over the provinces (Quataert 2000: 767–68, 804). The Hejaz Railway infrastructure development also facilitated the collection of taxes in the Arab prov-inces. Further, railway lines also stimulated trade, urban development, agriculture, and mineral exploitation. However, economic factors were of limited significance in the decision to build the railway, as illustrated by the fact that the railway route avoided the coast, there-by forgoing linkages between the Empire’s ports and inland cities (Landau 1971: 18–25; Ochsenwald 1980: 16–18).

					Since remote provinces were the most likely to be politically recalcitrant, considerable attention was paid to developing and maintaining infrastructure vital to communication as well as the imperial road network. The central government viewed road improvements as crucial for enabling the transport of goods from the hinterlands to ports and other economic hubs, as well as for boosting provincial economic activity in general. Nevertheless, whereas other types of infrastructure were planned at the imperial level, plans and maps for upgrad-ing and building new roads were often drawn up at the provincial level (Karkar 1972: 246; Karkar 1972: 78–79).

					The Hejaz Railway infrastructure development appearing on imperial maps illustrates how the constructed and planned railways were meant to connect the vast expanse of the Ottoman Empire. The railroad infrastructure was calculated to shorten the journey through the desert to Mecca and Medina from four months to just a few days, thereby reducing the risks and expense of performing pilgrimage (Safran 2005: 2). The Hejaz Railway was thus both an Ottoman and Muslim project: allowing more pilgrims to visit Mecca and Medina would generate much needed income for these holy cities (Safran 2005: 3; Hanedar and Uysal 2020: 200).

					The Hejaz Railway’s central aim was to improve the economic and political integration of distant Arabian provinces in the Fertile Crescent into the Ottoman Empire, and to facil-itate the expansion of religion and military power (Ochsenwald 1980: 132–33). The Ottomans viewed railways as a vector for modernizing and controlling the provinces within its empire, which was rapidly shrinking by the end of the 19th century (Karkar 1972: 34; Landau 1971: 13; Shaw 1977: 226–28; Inalcik and Quataert 1994: 804–7). Infrastructure devel-opment—roads, bridges, and other structures—influenced both the landscape and the art of mapping while transforming the natural landscape into a man-made territory at the same time.

				

			

			
				[image: ]
			

			
				
					
						Bibliographie &

					

				

			

			
				
					[image: ]
				

				
					
						
							[image: ]
						

					

					
						
							Hanedar, Avni Önder and Sezgin Uysal (2020): “Transportation Infrastructure and Economic Growth in a Dissolving Country: (Ir)Relevance of Railroads in the Ottoman Empire,” Economic History of Developing Regions, 35, no 3, 195–215.

							Inalcik, Halil and Donald Quataert (1994): An Economic and Social History of the Ottoman Empire, Cambridge University Press.

							Karkar, Yaqub N. (1972): Railway Development in the Ottoman Empire, 1856–1914, New York, Vantage Press.

							Landau, Jacob M. (1971): The Hejaz Railway and the Muslim Pilgrimage: A Case of Ottoman Political Propaganda, Detroit, Wayne State University Press.

							Ochsenwald, William Leo (1980): The Hijaz Railroad, Charlottesville, University of Virginia Press.

							Quataert, Donald (2000): The Ottoman Empire 1700–1922, Cambridge, Cambridge University Press.

							Safran, Yair (2005): “100 shana lerakevet hahejazit uletaḥanat ḥaifa mizraḥ” (One Hundred Years of the Hejaz Railway and the Eastern Haifa Station), Bita’on ha’amuta letoldot haifa 3, 2–10 (Hebrew).

							Shaw, Stanford J. and Ezel Kural Shaw (1977): The History of the Ottoman Empire and Modern Turkey: Reform, Revolution and Republic. Vol. 2: The Rise of Modern Turkey 1808–1975, Cambridge, Cambridge University Press.

						

					

				

			

			
				
					[image: ]
				

				
					
						[image: ]
					

				

			

		

		
			
				
					domesticated landscape 55

				

			

			
				[image: ]
			

			
				
					Construction of the Hejaz Railway

					The first stage of railway construction started in the Transjordan region. This stage included laying a telegraphic line to maintain communication between teams in the field and the construction sites along the Hejaz Railway line (Pick 1979: 107). The railway cars were planned to be made at the naval arsenal in Istanbul. The wood for crossties was to be cut in the imperial forests in the Balkan region (Nicholson 2005: 38–39).

					The construction of the Haifa–Dara’a section began in January 1903. This process introduced a contemporary technical approach, which contributed to the transformation of the landscape g M10. This approach involved three components: earthworks, masonry work, and the building of the line itself. The earthworks included making the embankment and any rock cutting or preparatory ground leveling (Nicholson 2005: 50–52). The masonry work included bridges, dikes, and culverts, as well as the construction of stations, staff accommodations, repair sheds, water towers, and blockhouses for troops. The most sig-nificant expenditure was for the rolling stock, which was provided by various European suppliers from Belgium and Germany (Ochsenwald 1980: 32). Finally, the construction of the line itself involved the preparation of the track bed (ballast) made from local stone and the laying of rails and sleepers imported from Belgium (Ochsenwald 1971: 45–46; Levanoni 2016: 48).

					As mentioned, Meissner created a special military building company for the construc-tion of bridges and stations in order to cross the Jordan Valley. Platoons of camel riders were tasked with protecting the surveyors and builders, as well as the completed sections of the railway (Ochsenwald 1971: 49–54; 1980: 31–32, 71–79).

					As the construction projects got underway, Meissner initiated an efficient division of labor: infantry soldiers did the earthworks such as constructing embankments; train bat-talions (the first in the Turkish army) prepared the railway infrastructure (crossties sup-porting the tracks on top); and engineering units went in front to mark and survey the route. Local private contractors, mainly Arabs, Greeks, and Italians, were responsible for the construction of the culverts in the ravines and for building the stations (Pick 1979: 107; Halevi 2019: 163).

					At the time, the Jordan Valley was traversed by a few main traffic arteries. One was the road between Beit She’an and Tiberias, which ran along the Jordan Valley north to south. Others included east-west roads linking Transjordan, Syria, and western Palestine. There were two main roads in this latter category. One was in the northern Jordan Valley, through Zemach and Hamat Gader, which ran eastward along the route of the Yarmouk River to Syria 
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					and Houran. The second was in the southern Jordan Valley, running eastward from Jisrel Majami to the Gilead Mountains and Transjordan (Safran and Goren 2010: 753).

					There were 15 major bridges along the Yarmouk River, some incorporating large metal sections. Given the height of the gorge and the great distances to be spanned, these were thought to be superior to and more economical than masonry structures (Hahavazelet, May 9, 1890: 2–3). The steep terrain meant that special attention also had to be given to drainage after severe flooding in the winter of 1904–1905. Following heavy rains, a torrent of water 4 metersdeep raced down the valley, tearing away all the temporary bridges and causing damage to the construction work and the physical landscape (Nicholson 2005: 53; Goren 2009: 58).

					The topography of the Jordan Valley and its surroundings was a major challenge. The maximum gradient of the climb to the Yarmouk Valley was set at 1/50, with the minimum radius for curves restricted to 100 meters. The track of the railway in the Yarmouk Valley was surveyed and mapped in 1902–1903 by Meissner’s workers, and the construction of the section over the Jordan River began in 1904 in an area that was difficult to access. The com-pletion of the railway required the construction of many cuts, embankments, tunnels, bridges, and even tall viaducts (Pick 1998: 67; Safran 2005: 2; Safran and Goren 2010: 761).

					Moreover, the elevation difference between the point where the water of Lake Tiberias flows into the Jordan and Dara’a on the Galilee plateau was about 700 m. The distance between the two points in a straight line was about 50 km. Meissner likely believed the route to be too steep to accommodate the carrying capacity of the locomotives of the time. He also had concerns about adequate water sources for the boilers. He therefore decided to direct the new branch of the Hejaz Railway across the Yarmouk River (Safran 2005: 3). The ascent along the Yarmouk had a gentle gradient slope, and it could be prepared for the movement of trains with the help of artificial structures. Furthermore, along this ascent, there were ample water sources (Tourret 1989: 29).

					The construction of the Haifa–Dara’a section introduced an east-west railway connec-tion over the Jordan River as well as technical expertise previously non-existent in the region (Tirosh 1994: 20; Safran and Goren 2012: 15). The physical terrain at the Jisr el Majami site was radically transformed by the railway engineering works, which took place in parallel to the rationalization process of the land under the administration of the Ottoman empire (Pick 1979: 21; Naor 2009: 19). Additionally, these human interventions and infrastructure works formed the basis of a modern railway network that will later facilitate the construc-tion of the hydraulic power plant at the Jisr el Majami site, eventually known as Naharayim. All these developments set the stage for the coming break to the site’s natural equilibrium.
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					Photographic documentation of the construction of the bridges between Haifa and Dara’a, circa 1902. Source: Railway Museum Archive, Haifa, Israel.
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					Formation of the Jisr el Majami site

					What had once been practically untouched landscape at Jisr el Majami was transformed into a man-made territory through embankment formation, excavation side cutting, and ground movement for the Hejaz Railway, all of which resulted in the ability to cross the Jordan River via a modern industrial system of transportation (Hamagid, November 6, 1890). In 1904, fol-lowing the construction of the Hejaz Railway, a customs office was built on the eastern wall of the Jisr el Majami site. At that time, the Jordan Valley remained an outlying frontier removed from the country’s main population centers. The site’s geographical location was the narrowest topographical point between the riverbanks of the Jordan Valley, and thus became an important crossing point through which most of the roads in the area passed(Pick 1979: 111) U M16. The construction of the Haifa–Dara’a branch began in 1903. At that time, it was one of the major strategic east-west transportation and mobility networks in the region. At the end of May 1904, via Afula and Beisan (Beit She’an), the railway reached Jisr el Majami (next to today’s Kibbutz Gesher) on the Jordan River, at a depth of 246 meters below sea level. This was the lowest point on earth that a train had ever reached (Pick 1979: 111).

					From an engineering perspective, the construction of the branch from Haifa to Dara’a was much more difficult than the construction of the Hejaz main line (Hahavazelet, May 9, 1890;Bonin 1909: 419). On this branch, running a length of 161 km, there were a total of 443 small and large bridges of which 329 were built on the most difficult sections of the branch, for example, the 73 km ascent from Samakh (173 meters below sea level) to Dara’a (529 meters above sea level). Among the bridges in this section, there were two with a total length of 110 meterswith 30-meter stone arches on each side and a 50-meter steel structure connecting them (Pick 1998: 70; Safran 2005: 3). Construction of the Ottoman railway bridges at Jisr el Majami and Jisr el Sajir was completed by the end of May 1904 (Silberman 1982: 73). Both were built near old Roman bridges, and they linked the roads on the eastern and western banks of the Jordan, thus serving an important function on the road between Egypt and Syria—the ancient Via Maris (Muqaddasi 1896: 27; Petersen 2001: 296).

					The basalt stones of the existing bridges were an inspiration for the design and con-struction of new Ottoman bridges. Shorter bridges were made of stone while longer ones were built of metal. The only entirely metal bridge was at Jisr el Sajir, which spanned a basalt canyon close to the Yarmouk River estuary where it spilled into the Jordan River. The metal pieces of the bridges were brought to the area by train from Western countries. Workers then dragged them in a laborious effort alongside the Yarmouk River (Karmon 1960: 194; 
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					Mokary and Gal 2005: 195). The second bridge built by the Ottomans at Jisr el Majami con-sisted of arched arcades. It resembled an inverted suspension bridge, with all tension being replaced by compression. The arch is a form of construction in which masonry units span an opening by transferring vertical loads laterally to adjacent voussoirs and thus to the abutments. The stability of many arches is due to the volume between the road and arch, which is filled in with masonry, adding rigidity (Petersen 2001: 44). Most bridges were designed to use the most readily available materials and to adapt to the topography (Pick 1998: 67;Mokary and Gal 2005: 195–98). The infrastructure and human development at the Jisr el Majami site attest to engineering innovation coupled with local participation — in particular the infrastructure work involved to build bridges — during the Ottoman period, as well as a structural adaptation to the surrounding environment.

					Documentation of the Jisr el Majami site has most recently been carried out using point cloud data sets, which reveal the most minute territorial and topographic details.40 This approach has applied laser scanners to observe and describe the various physical features of this contested landscape. According to Girot (2016: 321), “the data sets enable, for instance, the landscape architect to determine precisely the point of contact between the artificially engineered topography and the natural physical terrain.” The 3D mapping system can best illustrate the transformation processes at the Jisr el Majami site under Ottoman rule.

					According to Christensen (2017: 5), topographic knowledge in the early 20th century developed and grew out of scientific efforts to locate places in space, decipher toponyms, determine the distances between locations, and devise the best way to connect them.The 3D point cloud model pushes topographic knowledge even further, revealing the pre-cise topography at the Jisr el Majami site. It indicates how topography had to be artificially altered in order to the build bridges at Jisr el Majami and Jisr Sajir over the Yarmouk and Jordan rivers (Silberman 1982: 73). This series of axonometric transversal sections demon-strates the precise slopes, inclinations, foundations, and earthwork that were added to the site to construct the railway bridge, thus revealing the fabrication of an artificial man-made landscape by the Ottomans on the physical terrain of the Jisr el Majami site (Wahlfach, Scale of Power, 2017, Chair Girot, ETHZ).

					New Agricultural Systems

					The beginning of the 20th century marked an important turning point in the development of village settlement patterns in the Jordan Valley around the Jisr el Majami site. New systems of habitation were created in close succession, each differing from its predecessor 
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					in content and form. These, in turn, altered human settlement patterns, water utilization, drainage works, and agricultural practices (Ben-Arieh 1965: 162–174). Patterns of human habitation—the way people live and work the land—accelerated the transformation of the Jordan Valley into a domesticated landscape.

					Although most inhabitants in Palestine during the Ottoman period were Arabs, the topic of Arab villages and Arab settlement has received little academic attention. In some respects, Arabs laid the foundations for the modern settlement system in Palestine (Grossman 1994: 35–42). At the same time, differences prevailed between the settlement processes of Jews and of Arabs (Amiran 1953: 8–11; Ben-Artzi 1988: 62–66). Geographical writings and surveys about Palestine during the 19th and first half of the 20th century contain some information about Arab villages in the Jordan Valley and the Naharayim site, and detailed descriptions of their main characteristics do exist. However, most researchers on the subject have tended to focus on trying to reconstruct the historical geography of Palestine from the biblical period. Their studies often neglected to examine in sufficient detail the political, economic, and social conditions of Arab villages and settlements (Ben-Arieh 1965: 152–60).

				

			

			
				
					Point cloud model, axonometry, Takayoshi Goto, 2017, ETH Landscape Visualization and Modelling Lab by the Chair of Landscape Architecture, Professor Christophe Girot.
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					Most historical and geographic information about Arab villages in the Jordan Valley comes from travel literature and diaries. The Swiss traveler Louis Burckhardt (1983)41 and later Edward Robinson (1884)42 explored the Jordan Valley and mentioned three villages around Naharayim: Ubeidiye and Samakh on the west bank of the Jordan, and Dalhamiye on the east bank. Some years later, Schumacher described the surrounding villages as con-sisting of vernacular architecture with a few hundred inhabitants, the majority of whom were francophone Algerian migrants.43 He also mentioned the existence of a few black Africans from the Sudan (Ben-Arieh 1965: 58–65). The villages of Ubeidiye44 and Dalhamiye45 were described as sparsely populated and with a low level of development and rudimentary irrigation methods. Most of the inhabitants were subsistence farmers using dry farming methods. These Arab villages were self-sufficient enough to sustain population growth (Lynch 1984: 120–22).

					Until the mid-1920s, agriculture in the Jordan Valley was based primarily on dry farming in the Jordan River highland plain, while irrigated land was confined to areas along the Jordan and Yarmouk rivers (Haddadin, interview, December 2021). Before Jewish settlement began, antiquated methods were used to pump water across short distances. The techniques used at that time to develop water resources (small dams and earth or masonry canals) allowed domestic water supply and the irrigation of small areas located on the Jordan River banks (Khouri 1981: 57–59). Agriculture in Arab villages in the Jordan Valley was mainly based on field crops and traditional cultivation methods. For example, wooden water wheels were commonly used to distribute fresh water from the Jordan River (Ben-Arieh and Bartal 1982: 59, 62–94).46 The first Jewish settlers introduced mobile steam engines, but their use was limited and confined to the Jordan Valley lowlands (Ben-Arieh 1965: 58–70).

					In the early 20th century, new types of Jewish settlement and agricultural villages began to develop in the Jordan Valley not far from the Jisr el Majami site: the moshava, the farm, and kevutza, the communal settlement. In 1902, the moshava (colony) of Menahamiya was founded south of Jisr el Majami next to the villages of Ubeidiye and Dalhamiye. It was the first official Jewish settlement around the Naharayim site (Near 1987: 83–84; Ben-Artzi 1988: 42; Regev 2006: 28–30).47 In 1908, the first national farm was set up at Daleiqa, known as Kinneret Farm (Ever-Hadani 1955: 17–20). This form of cooperative farm settlement gave expression to the ideal of collective agricultural enterprises (Bein 1970: 32–43). In 1909, the second Jewish moshava, Kinneret, was established. The first kvoutzat Degania A, was founded later, in 1910 (Shiloh 1986: 87–98; Goldstein and Stern 1991: 110; Carmel-Hakim 2007: 37; Naor 2010: 12–15). Those new settlement farms served the purposes of training Jewish workers in agricultural 
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					methods and for developing new types of agricultural exploitation. The early Jewish set-tlements, like those of their Arab neighbors, were based on the cultivation of non-irrigated crops: wheat, barley, beans, and lentils as winter crops, and chickpeas and pulses as summer crops (Near 1992: 25–30). Yet these geopolitical strategic and economic factors were not considered by the Jewish Colonization Association (JCA), which failed to account for the region’s hot and arid climate. The assumption was that incomes would rise if each settler had larger parcels. Despite this attempt to increase incomes, the JCA’s position was that Jewish farmers should live at the same low standard as the native Arab peasants (Goldstein and Stern 1991: 107; Norman 1985: 59).

					To summarize, the process of domesticating the rural territory near the Jisr el Majami site began in the late 19th century. Jewish and Arabs settlers solved the problem of obtaining water for domestic use by carting it from the Jordan River and stopped-up springs on the boundaries to their lands (Regev 2006: 117–20). The distinct ethno-cultural cultivation meth-ods and techniques indicate the development of different administrations at this site. The physical terrain was shaped and transformed by the new agricultural practices and tech-niques used for human habitat development in the area around the Jisr el Majami site. Settlers used various irrigation methods and drainage systems to increase agricultural pro-ductivity. As the production system underwent modernization, the transformed engineered soil of the physical terrain in this contested area also evolved to a domesticated landscape.
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					1	Eyalet – Vilayet (abr.), a major admirative district in the Ottoman Empire.

					2	Vali – a type of Ottoman Empire governor in charge of a vilayet, often a military officer such as a pasha.

					3	Sanjak – administrative district of the Ottoman Empire.

					4	Muasarif – an administrative authority in the Ottoman Empire of certain sanjaks who were appointed directly by the sultan.

					5	Qada – a subdistrict in the Ottoman Empire.

					6	The Vilayet Law – (Law of the Provinces in 1864) application of the Tanzimat reforms to administration of the provinces (Karpat 1972: 259, 267).

					7	Tanzimat – a series of reforms promulgated in the Ottoman Empire between 1839–1876 under the reigns of the sultans Abdullhamid II (1876–1909) and Abdulaziz (1861–1879). These reforms focused primarily on the modernization of the Aran and the bureaucracy. Source: Encyclopedia of Jews in the Islamic World, 2021. See also Karpat 1972: 258–59.

					8	Sublime Porte – the central government of the Ottoman Empire.

					9	Ghor – in Arabic Al Ghawer, region of the Jordan Valley between Lake Tiberias and the Dead Sea.

					10	Timar – in the Ottoman Empire, grant of lands or revenues by the sultan to an individual in compensation for his services.

					11	Sanjak-bey – a high-ranking officer appointed to the military and administrative command of a sanjak.

					12	Beyler-bey – the highest rank in the hierarchy of provincial administrators, military officers in high ranks.

					13	Tahrir – the Ottoman government obtained current information on the empire’s sources of revenue through periodic registers. This document included information on tax-paying subjects and taxable resources. See Cosgel 2004: 2.

					14	The ruling class, called askeri (“military”), included army officials, administrators, clergymen, and intellectuals and was entitled to large tax exemptions. See Karpat 2002: 333; Gabor and Masters 2009: 616. The askeri was different from the reaya, or lower class, which encompassed all the productive and taxpaying social classes.

					15	The sultan granted land to outstanding officers from the ruling class. Every commander was entitled to a portion of the crops grown by the lower class but was required to transfer the rest of the revenue to the central treasury in Istanbul and provide additional services in direct proportion to income. See Granovsky 1949: 20–23.

					16	Wakf – the land of the sanctuary, dedicated to a religious purpose, administered or held in trust by a stipulated party such as a religious council (Granott 1952: 87).

					17	Mulk – land held by a proven right including right of sale. Mulk land is subject to land tax only. It can be granted as a gift and inheritance by memorandum.

					18	Miri – cultivated land acquired for the state through conquest or due to a lack of heirs (Granott 1952: 87).

					19	Mukhtar – a village chief responsible for collecting taxes and ensuring that law and order are upheld in his village.

					20	Dunam – Ottoman space measurements. The area unit is equivalent to a square meter.

					21	The main catalyst of the privatization of land and the development of big estates in Palestine was the Ottoman Land Law, which aimed to end the common land system mushàa.

					22	These land laws ostensibly prohibited the transfer of rights to miri land from one holder to another by means of a private transaction. Instead, such transactions had to take place through land registry offices or the estate books office. The transaction was recorded in a central registry in the estate books, including a listing of the land’s location, details of its boundaries, and its total area. The new landholder received a kushan stating his particulars, the details of the land, and his rights to it. See Findley 1980: 194–99; Kark 1997: 57; 2017, 101–102.

					23	Raqaba – theoretical ownership of land.

					24	Mushàa – a form of land ownership in common. Communal holding of the village state land.

					25	George Franjieh – the Franjieh plan (1913) was intended mainly for the irrigation of the Jordan Valley. See Kliot 1994: 189.

					26	Cartography surveys in the late 19th century in Palestine involved intensive geographical, historical, and archaeological research and scientific study. Explorers, travelers, and military officers began to delineate the land using surveying methods rather than their subjective impressions and second-hand reports of interpretations of the sacred texts.

					27	The cartographical land surveys were made by Jacotin mostly in the areas were Napoleon conducted his military campaign. See Khatib 2003: 211.

					28	Samakh (Zemach) – a northern town near Lake Tiberias. It was first mapped by Pierre Jacotin in 1799. See Karmon 1960: 67.

					29	Charles Warren (1840–1927) was an officer in the British Royal Engineers. He was sent by the PEF to excavate Palestine.

					30	PEF Land Survey – the scale of the final maps was an inch to the mile (1:63,360) and included 26 sheets. The dimension of the sheets was 55x44cm, with each sheet covering from north to south and east to west an area of approximatively 59 km. See Levin 2006: 48.

					31	Surveyed maps on the Jordan River – maps based on original surveys conducted by British Admiralty, Royal Engineers, and explorers and travelers with experience in map making.

					32	Jiftliks lands (Çiftlik in Turkish Ottoman) – land registered in the name of the ruler. Most of the Jiftliks lands were purchased by Sultan Abdulhamid II.

					33	JCA – Jewish Colonization Association, established in 1924. Its main role was to purchase land for the Jewish settlement in Palestine. See Bein 1952: 31.

					34	Baron Abraham Edmund Benjamin James de Rothschild (1845–1934) was known as the “Founding Father of the Yishuv,” a nickname for Baron Rothschild due to his extensive activities for the development of Jewish settlements in Palestine (Giladi and Naor 1982: 134–35). Rothschild’s involvement began with the planning and construction of 12 agricultural settlements (moshavot) with agriculture guidance and supervision.
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							Khatib, Hisham (2003): Palestine and Egypt under Ottomans: Paintings, Books, Photographs, Maps and Manuscripts, London, Tauris Parke.

						

					

				

			

			
				
					
						Bibliographie &

					

				

			

		

	
		
			
				
					mapping power 66

				

			

			
				[image: ]
			

			
				
					mapping power 66

				

			

			
				[image: ]
			

			
				
					35	Kushan – an Ottoman administrative term that means deed of sale or a certificate of registration of land. See Kark 1997: 57.

					36	The German Society for the Exploration of Palestine (Deutscher Palästina-Verein) worked on scientific research of the history and culture of Palestine, especially the biblical history. The research areas were varied, including the geographical research, which included photographs and maps. Among various exploration researchers in the German Society for the Exploration of Palestine, worth noting is the work of engineer Gottlieb Schumacher, who worked extensively to map the Jordan Valley. See Ben-Arieh1972: 82–84; Thalmann 1981: 175.

					37	Heinrich August Meissner (1862–1940), German railway engineer consultant of the Sultan for the development of railway transport in the Ottoman Empire. He was commissioned by the Sultan to manage the Hejaz Railway section in the Jordan Valley. See Pick 1979: 102.

					38	Gottlieb Schumacher (1857–1925) made a practical and scientific contribution to the development of Israel in the fields of engineering, measurement, planning, and archaeological and topographic research. An annotation of the sketches and plans was done on a scale of 1:50,000 to 1:152,000.

					39	Letter, Gottlieb Schumacher to George Armstrong, Haifa, May 7, 1889, PEF, Daschum.

					40	The point cloud data set was created in the ETH Zurich VLML Lab after fieldwork in the Jordan Valley conducted by Professor Christophe Girot, Philipp Urech, and Ilmar Hurkxkens in 2016 at the Naharayim site.

					41	Jean-Louis Burckhardt (1784–1817) – Swiss researcher, considered the pioneer of scientific research of the history of Palestine. Contributed to the cartographic and geographical knowledge of the country (Ben-Arieh 2001: 179–81).

					42	Edward Robinson – a biblical scholar who laid the foundations for the historical and geographical study of the Holy Land. One of the researchers who tried to calculate the depths of the Jordan and examine the land properties of the area (Ben-Arieh 2001: 182).

					43	In his research in 1887, Gottlieb Shumacher mentioned 180 inhabitants in Samakh, 330 in Umm Junieh, and 330 in Ubeidiye (Ben-Arieh 1986: 39).

					44	Ubeidiye – an Arab village south of Menahamiya on the eastern side of the Jordan River, close to the Naharayim Power Plant.

					45	Dalhamiye – an Arab village east of the Jordan River above the Yarmouk River.

					46	The first and second decades of the nineteenth century are the settlements of Zemach and Ubeidiye. In the 1830s, Dalhamiye, Buka, Alkarech, and probably Samra were created. During the 1870s and 1880s, immigrants from North Africa and refugees from villages in the Lower Galilee populated those villages. See Ben-Arieh 1965: 149–150.

					47	The land belonging to the moshava initially covered several thousand dunam. It consisted mainly of a long strip on the west bank of the Jordan, roughly 8 km in length and 1–2 km in width, from Ubeidiya in the north to the boundary of Gesher bridge in the south (Ever-Hadani 1955: 74–83).
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					Photograph

					Passengers in the process of getting aboard and disembarking a train at a local train station on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Newly-laid railroad tracks running along the coast of Haifa.

					Early 1920s. 

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Three people walking acrossan Ottoman bridge near Jisr el Majami. Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					People sitting and standingon the quay of Haifa Bayas the water breaks on the rocks.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					A train carrying Turkish flags driving along the railroad tracks near the coast of Haifa.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Builders laying down railroad construction in the 1920’s on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Railway bridge running overthe Jordan River at the Jisrel Majami site. Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					People standing next to the railroad of the Haifa-Daar’a line after its construction.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Two men pushing a railway trolley on the railroad tracks on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Close-up of a locomotive engineand carriage on the Haifa-Daar’a line. Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				
					[image: ]
				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

			

			
				
					[image: ]
				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								
									
										[image: ]
									

								

							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

			

		

		
			
				
					[image: ]
				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					Railway workers’ campsite with tents for sleeping and eating. Right next to the Hedaj railway on the Haifa-Daar’a line. Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Railroad tracks running alongside the coast of Haifa. People standing and working on the road and tracks.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Numerous people working to pave the railroad tracks of the Haifa-Daar’a line. Surrounded by vast open landscape in the background.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Construction of railway tracks in progress on a bridge on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Passengers and equipement boarding a boat after waiting on a pier in the water of Lake Tiberias.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					A man standing next to railroad tracks of the Haifa-Daar’a line. Surrounded by palm trees and nature.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					A group of workers standing on a hillside overlooking the earthwork made for the connection Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph 

					Photo taken of a new Hejaz Railway wagon attached to a train.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Group of diggers working to clear landscape for a newly lain Haifa-Daar’a railway track at Wadi Beier. Surrounded by hills and loose rocks.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					The Roman bridge at Jisr el Majami site connecting to edges of land. Jordan River flowing underneath the bridge.

					1869-70.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Lynch travel on the Jordan River.Set of images showing passengers and Commander W.F. Lynch, United States Navy.

					1896

					Source: Underwood & Underwood, USA.

				

			

			
				
					Photograph

					Commander W.F. Lynch, United States Navy travel on the Jordan River. Images showing the rich nature of the Jordan.

					1896

					Source: Underwood & Underwood, USA.
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					Photograph

					Landscape photography of the Jordan River snaking through bushes and trees visible at the Jisr el Majami site.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					The Roman pedestrian bridge at the Jisr el Majami site.

					Early 1920s.

					Source: Australian War Memorial Archives, Canberra, Australia.
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					Photograph

					Inauguration of Hejaz Railway Bridge on the Jisr el Majami built over the Jordan River with wagons and people on top of it.

					1905

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Five people standing in shallow water, posing in front ofa Hejaz Railway Bridgeon the Jisr el Majami site.

					1930

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Group of people standing on a hillside overlooking the landscape.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Construction project of a bridge pier in progress over the Yarmouk River. Train tracks visible in the far distance.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Railroad tracks leading up to the photographer. The Hejaz Railway Bridge pier over the Yarmouk River is being constructed in the background.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Front view of the locomotive with an engineer pushing through a narrow pass of cliffs and rocks on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Suspended cantilever bridge with railway tracks crossing the Yarmouk River with a mountain in the background. End of construction of the railway bridge pier.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Two people on horses posing in front of a finished brick aqueduct with railway tracks on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					People dressed in fine clothes pose on the Hejaz Railway, Damascus-Haifa Line. Turkish flags are waving in the wind. (Osmanlı Hicaz Demiryolu, Şam-Hayfa Hattı).

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Suspended cantilever bridge with railway tracks crossing the Yarmouk River. The Hejaz Train driving across the bridge.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Hejaz Railway Bridge connecting steep hills on either side of the Yarmouk River and wild vegetation underneath the bridge.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Landscape image of steep hills sloping down into low gulley in the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					People standing on top of the large Hejaz Railway Bridge connected to a steep hill in the background at the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Numerous people standing on the Hejaz Railway Bridge during construction. Train further back on the tracks.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Stone bridge with railway tracks in the foreground. Mountains and hillside in the background at the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Train and traincars passing through a tunnel entrance in the mountainside on the Haifa-Daar’a line. Passengers are visible on some of the cars in the back.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					People posing on top of a tall brick column under construction to be used as support for the bridge pier with railway tracks over the Yarmouk River.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Long-distance photograph of railway tracks and the pier under construction in a Haifa Bay area.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Close-up photo of a tunnel entrance supported by bricks going through mountain. Foreground shows railway tracks on the Haifa-Daar’a line.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Picture taken from the top of the railway bridge overlooking river down below and the steep hills on both sides in the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Ottoman dignataries posing in front of railroad monument in Haifa Bay. A locomotive driving past in the background.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Railway bridge with support structure in the process of being constructed. Mountains behind in the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Finished Hejaz Railway Bridge with support structure crossing the Jordan River. The older Roman bridge in the background.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Beginning construction for Hejaz Railway Bridges in the foreground. Waterfall in the background.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Railroad monument in the foreground with people in front of the railway station and railroad tracks in the background at Haifa Bay.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Newly constructed Hejaz Railway Station in the background in Haifa, train tracks crossing the length of the picture.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Numerous workers are busy with the construction of a tall railway track bridge crossing the river gorge in the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					People posing in front of and working on the Hejaz Railway Bridge during it’s construction.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					The foreground shows a support pillar being constructed close to the large river. Background shows another support pillar under construction and a steep hill over the Yarmouk River.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Foreground showing wild nature and shrubs with steep mountainside in the background in the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Hejaz Railway infrastructure bridge at the Hejaz Railway, Damascus-Mecca branch. Foreground showing wild nature and shrubs.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Cantilever railway bridge with support beams crossing the Yarmouk River and connecting two steep hills in the Jordan Valley.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Train and traincarts driving through wild landscape. Hills on the left and right of the Hejaz Railway tracks of the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Two spectators look as a train exits the mountain tunnel on curved Hejaz Railway tracks on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Distant view of how the rock on the mountain side is cut to allow for smooth connection of the Hejaz Railway tracks on the Haifa-Daar’a line.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Tunnel exit through the mountain. Railway tracks following the mountainside curvatureon the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Wide shot of the railway bridge over the river with a train driving across the bridge heading through the Yarmouk River.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Person standing in front of a moving train on top of a brick bridge at the Hejaz Railway tracks on the Haifa-Daar’a line.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Long distance image of a train with many carts driving across bridge at the Damascus-Mecca branch.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Two people posing in front of railroad tracks leading into the railway tunnel entrance in the side of a mountain at the Hejaz Railway, Damascus-Mecca branch.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Landscape image showing train tracks and culverts near the foreground and a tunnel entrance in the distance at the Hejaz Railway, Damascus-Mecca branch.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					View of a railway bridge and railroad track crossing through the river gorge. Surrounded by steep hills at the Hejaz Railway, Damascus-Mecca branch.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Bird’s-eye view of steep hillside with vegetation. Small building visible in the bottom left corner around the Hejaz Railway, Damascus-Mecca branch.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					An aqueduct bridge with stepped masonry spillway allows the waterfall in the background to flow freely. Part of the Hejaz Railway infrastructure.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Wide view of a long bridge with workers constructing railway tracks on top at the Hejaz Railway, Damascus-Mecca branch.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Five-arched bridge with workers laying railway tracks in the left side of the picture at the Hejaz Railway, Damascus-Mecca branch.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.

				

			

			
				
					Photograph

					Railway station with a group of people standing in front of the brick station house and railway tracks at the Hejaz Railway, Damascus-Mecca branch.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					A small opening cut from the mountain allows a locomotive with passengers and carts to exit the tunnel of the Hejaz Railway.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Ottoman’s basalt stone wall bridge with five arches for support and railway tracks on top of the bridge at the Jisr el Majami site.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Part of the Hejaz Railway infrastructure. A work crew of a dozen members posing for a photograph at the mouth of a large railway tunnel going through a mountain.

					Early 1920s. Source: The Railway Museum, Haifa, Israel.
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					Photograph

					A group of camels loaded with saddlebags pose in front of the Ottoman bridge at the Jisr el Majami site.

					Early 1920s.

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					Gathering of people inside large tents at Hejaz Palestine Railway.

					1900

					Source: The Railway Museum, Haifa, Israel.
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					Photograph

					A large crowd of finely dressed people pose in front of railway tracks at the Hejaz Palestine Railway.

					1900

					Source: The Railway Museum, Haifa, Israel.
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					Chapter 2/ Captive Landscape

					British Mandate Period (1918–1948)

				

			

			
				
					“It is clear that in order to enable theeconomic development of the country byexploiting its natural resources, proper orientation of the upper part of the Jordan River needs to be made by creating a reservoir to utilize its waters during the dry period of the year.”

					—Pinhas Rutenberg, in Eshel 1999: 29
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					In 1918, in the aftermath of World War I, the Ottoman regime was succeeded in Palestine by the British Mandatory government.1 The two main actors during this period were the British and the Zionists. Their aims were often in conflict. At this time, the Arab population had not yet conceptualized any national territorial aspira-tions (Ben-Arieh and Bartal 1983: 41). British involvement in the region was motivated largely by geopolitical concerns, such as securing regional influence and countering Russian, German, and French interests (Biger 2004: 41–46). British operatives in the Middle East stressed the importance of controlling the Land of Palestine due to its proximity to the Suez Canal. The British Empire viewed this liminal area as an essen-tial junction for air and sea communication, the control of which was vital for its economic well-being (Sheffer 1983: 117). However, the Zionists’ presence and activity in the region was prompted less by geopolitical concerns than a desire to lay the groundwork for a national homeland for the Jews (Shapira 1992: 83–84, 354–55).

					Throughout the period of the British Mandate, the World Zionist Organization focused on laying the foundations for the economic viability and the security of a Jewish state in Palestine (Biger 2016: 15). Zionist visions of territorial development in the region were heavily influenced by utopian ideals. In his novel Altneuland published in 1902, Theodor Herzl, the father of modern Zionism, set forth his own utopian vision for a future Jewish state. The novel foreshadowed the electrification of Palestine using hydroelectric plants on the Jordan River and a canal connecting the Mediterranean Sea to the Dead Sea (Herzl 1997: 162, 187). Herzl’s visions of hydrological developments in Palestine were eventually realized during the British Mandate period, including the construction of the power plant and associated infrastructures at Naharayim.

					The Zionist’s ideology radically changed the hydrological profile of the area, going so far as to alter natural watercourses, including reversing the natural flow of the Jordan and Yarmouk rivers (Klein, interview, August 2021). The aim was to alter the natural water dynamics of the local landscape to produce electricity (Naor 2003: 10–12). These physical transformations and the captivation of the natural river water broke the natural equilibrium of the site.
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					In March 1921, the British government began a process of demarcation of the Mandatory borders on the eastern side of the Jordan Valley. For the first time in this region, the Mandatory government created two independent administrative entities: Transjordan and Palestine, with the middle point of the Jordan River serving as the borderline (Friedman 2005: 125–26). Palestine remained under the Mandatory power, whereas Transjordan was founded as an Arab state to be ruled by Emir Abdullah bin Al-Hussein (Har-Gil 1979: 48–49; Biger 2005: 41–46).2

					The British introduced new techniques of governance to control the Jordan Valley. These techniques were expressed in a series of international agreements, such as the Jordan Concession and the Constitution of Mandatory Palestine, as well as through the creation of special political committees by Herbert Plumer, the Head Commissioner of Palestine (Shaltiel 2007: 163; Srebro, interview, April 2021).3 The agreements and committees were designed to enable the British to exert control over the waters of the Jordan River, which included the Naharayim site (Naor 2003: 121–23).

					The British territorial concept was not the only concept pursued in the region. During the Mandatory period, Zionists were also gaining increasing presence and influence in the area. According to Efrat (2018: 18), the territorial Zionist movement concept of an “open-ended process” of limits was closely related to the Zionist principal of the boundless fluidity of a peripheral frontier, to the extent that “the whole country was perceived as frontier.” The Zionists gave many places of geopolitical importance Hebrew names, which, as we have seen, is a means of projecting a territorial claim onto a landscape. In Hebrew (נהריים), the word Naharayim means “two rivers,” referring here to the confluence of the Jordan and Yarmouk rivers (Naor 2003: 103–104). In many cases, the British and Zionist territorial con-cepts worked in tandem with one another toward the industrialization and electrification of the Jordan River Valley. In fact, the British often used Hebrew toponyms in official doc-umentation (Benvenisti 1997: 9–10) g M22.

					While relations between the British and Zionists eventually disintegrated with respect to the Jordan Valley, the British and Zionist territorial conceptions dovetailed when it came to gaining control over water resources. The British territorial vision can be defined as 
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					pacifying territory by imposing rules and governance structures (Broich 2013: 259, 277–78). The Zionist territorial vision was characterized by an attempt to reclaim land (Rouyer 1996: 37, 39–40). In some respects, the British were the political overlords, granting concessions and permits for the Zionists to implement hydrological projects, such as diverting water courses, building dams, and constructing modern infrastructure. It was the interaction of these two territorial visions that gave rise to a captive landscape.

					Demarcation

					The term “frontier” refers to an area or a zone whereas the term “border” implies a demar-cation line that divides countries based on the natural landscape (Prescott 1987: 13). During the Ottoman period, the Jordan River became the frontier between two administrative and territorial entities: Sanjak Akka and Sanjak Hawran (Ben-Arieh and Bartal 1982: 31) g M12. In 1917, when the British replaced the Ottomans to become the governing power in the region, they changed the status of the eastern demarcation through the Jordan River from a frontier to a border (Handel 2017: 38). According to Biger (2016), the demarcation had important geo-political repercussions, as this territorial act erased any preceding historical frontiers includ-ing the Jordan Valley (Biger 2004: 67, 70–71; 2016: 12, 18–19). Establishment of a border on top of the Jordan River illustrates the political power and control the British government intro-duced by placing a demarcation through a dynamic physical landscape at the Naharayim site (Alsberg 1974: 238–40; Biger 2016: 12).

					Biger (2004: 180; interview, March 2021) identified three factors that account for the location of the border between Palestine and Transjordan, which was decided upon by representatives of the British military administration on both sides of the Jordan River between June and August 1922: 1/ The urgent need to establish a precise line that would divide the area into two different administrative entities; 2/ The need to be able to mark a borderline on maps that would define the British Mandatory border;4 and 3/ The publication of the Constitution of Mandatory Palestine on August 10, 1922 in the Official Gazette of the Government of Palestine. The publication of the Constitution gave legal validity to the for-mation of two separate mandate entities, Palestine and Transjordan, which were approved by the League of Nations on September 23, 1922.5

					Head Commissioner Herbert Plumer decided that the border would be fixed without determining a precise line, a decision which seems to have been based on strategic and economic considerations (Biger 2004: 182; 2011: 184).6 The demarcation of the borderline was problematic because the border-making process did not include field marking activities on 

				

			

			
				
					d M22 Cadastral map, Beisan, sub-district Tiberias, sheet 200-225, 1:4,000, 06.02.1930.

					British Mandate Map, before the creation of the Naharayim project. These maps shows the demarcation of the border on the Jordan River and all boundaries of the registration block, as well as the boundaries and the area of each parcel within the block. Source: The Israel Mapping Center, Tel Aviv, Israel.
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					the terrain. This led to confusion about the exact location of the dividing line between the two territorial entities. According to Haim Srebro (2017a), this border eventually became an important factor in hydrological changes relating to the Jordan River (Srebro 2017a: 18). Moreover, fixing a border here was questionable because it encroached upon the natural dynamic system and the physical characteristics of water flow.

					On September 12, 1927, the High Commissioner for Palestine and Transjordan informed the Secretary of State for the Colonies: “With the concurrence of the Transjordan I have decided to adopt the Thalweg of the River Jordan as the boundary between the two territo-ries” (Toye 1989: 805; Srebro 2017a: 14). Due to geomorphological changes to the riverbed induced by flooding, Head Commissioner Plumer decided that the border would remain in the center of the river (Thalweg). Any change in the water flow would result in a reciprocal transfer of territories between Palestine and Transjordan.

					The new border kept the Upper Jordan Valley north of the Yarmouk River within the territory of Palestine whereas the territory south and east of the Yarmouk River was given to Transjordan. Haim Srebro (2017a) identifies three essential factors to be considered when fixing an international border on a river. The first consideration is the gradual natural change of the formation of riverbeds (Srebro 2017a: 15–18). The second factor relates to the possibility of sudden natural floods. Although the determination of the 1922 international boundary referred to geographical natural features (like the Dead Sea and the Jordan and Yarmouk rivers), it did not refer to cases of natural floods. Such an issue was raised in 1927, following a significant change in the course of the Jordan River due to a flood which trans-ferred a large piece of land (about 800 m²) from the west side of the river (Palestine) to the east side (Transjordan). This incident was used as an argument by the British administration in Palestine7 and Transjordan to justify their 1927 decision that the border shall remain in the center of the river (Toye 1989: 805). The third factor Srebro (2017a) relates to artificial changes to the landscape. According to the international boundary law of 1922, such changes would not affect the location of the borderline. This aspect would later become relevant in the case of the planned power plant in Naharayim, which was located within Transjordanian territory (Srebro, interview, April 2021). Following the creation of the international border after the construction of the Naharayim Dam in 1927, many substantive man-made changes influenced the water flow of the Jordan and Yarmouk rivers.

					The impact of border demarcation over a natural water flow transformed the natural dynamic of the physical landscape into a human-controlled and political resource in the Jordan Valley. As Zartman (2010: 5) states, “the border is an artificial—that is, man-made—
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					political line running through the region.” This political act implemented by the British Mandate would ultimately transform the water balance of the Jordan and the Yarmouk rivers.

					Zionist Visions

					Issues pertaining to the exploitation of water resources influenced the ideology of the early Zionist movement, particularly with regard to questions relative to land reclamation, agri-cultural development, and the creation of rural settlements (Shapira et al. 2000: 49–52; Lipchin 2007: 251). This retrospective section outlines different ideas and approaches to water resource exploitation in the Jordan Valley for electricity production in Palestine. These approaches had direct bearing on the future creation of the Naharayim power plant.

					A decisive geopolitical factor occurred in 1897 when the World Zionist Organization8 identified Palestine, then part of the Ottoman Empire, as a possible national homeland for Jews (Penslar 2001: 53). The question of water resources was of critical importance. Already in 1898, Abraham Bourcart, a Swiss engineer, was sent by the Zionist Organization to Palestine to study the area in situ and to develop propos-als for water resource exploitation (Haddadin 2002b: 7–8).

					Bourcart sketched a map illustrating his proposal for diverting the Litani River into the Jordan River and linking the Dead Sea to the Mediterranean Sea g M6. His map recom-mended using water diverted from the Yarmouk River and Lake Tiberias to produce electricity U M7.

					Bourcart’s idea was to generate hydroelec-tric power from natural water resources and additionally raise the capacity level (approxi-mately 50 meters) of the Dead Sea. His proposal was to divert fresh water from the Jordan River as it exits Lake Tiberias into a parallel conduit running alongside the river’s western bank. The fresh water would be pumped from that conduit at three locations into the conduit leading to 

				

			

			
				
					M6 Map of potential water canals for generating hydraulic power and electricity, hand-drawn by Abraham Max Bourcart, 10.05.1899.

					Bourcart proposed diverting the Litani River to the Jordan, and connecting the Dead Sea to the Mediterranean Sea.His sketched maps proposed using water diverted fromthe Yarmouk River to Lake Tiberias for the productionof electricity. Source: Central Zionist Archives, Jerusalem, Israel.
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					reservoirs placed on the upper western escarpment of Galilee. Water would then be released from these reservoirs to irrigate barren lands using the gravity method. The diversion was intended to regulate floods from the Jordan River and prevent salination of the Dead Sea (Haddadin 2002b: 8; Schattner and Biger 2016: 93).

					The map attached to Bourcart’s letter of May 18, 1899 proposed another tunnel to transport seawater from the Mediterranean Sea through the Naharayim site, an idea first advanced by Herzl (1997 [1902]: 162, 187; Haddadin 2002b: 8) U M8. The power generated by the proj-ect would be used to pump water, develop the lands of Palestine, and help make barren lands flourish (Haddadin 2002b: 9) g M6-7.

					In Altneuland, Herzl described his vision of harnessing the waters of the Jordan for irrigation via the creation of canals and dams. He emphasized developing a water policy for hydropower and irrigation, which he viewed as one of the pillars of the Jewish state-building process (Bein 1967: 322). Herzl (1997 [1902]: 162) mentioned that Abraham Bourcart was, in fact, the “real father of the plan.” The fact that Herzl recognized Bourcart’s role demonstrates the critical significance of mapping in the evolution of Zionist ideology and its territorial man-ifestation. Herzl first mentioned the electrification of Palestine in his diary in 1895. When he brought a delegation to Palestine in 1898 to meet Kaiser Wilhelm II in Jerusalem, he brought along the engineer Josef Seidener.9 In his diary, Herzl mentioned that the Kaiser told him that exploiting the waters of the Jordan River would be critical for human and social development in the area. In a meeting with the Kaiser, Seidener presented his plans of building dams along the Jordan River. In 1919, Seidener released a detailed plan for the electrification of Palestine, which involved using the waters of the Litani and Yarmouk rivers. He proposed developing three hydroelectric plants in the Jordan Valley for the purposes of agriculture and irrigation (Heinze-Greenberg, Herbert and Sosnovsky 2003: 12).

					In 1904, Nahum Wilbushevich (1879–1971), a Russian Jewish engineer, published a study on the hydrology of the Jordan River. Entitled “The Forces of Water in the Land of Israel,” the work identified four rivers in the country suitable for producing electricity: the Litani, the Jordan, the Yarmouk, and Nahal Taninim. Wilbushevich looked specifically at the Naharayim site where Rutenberg later was to build the hydroelectric power station (Naor 2003: 10).

				

			

			
				
					Letter from Abraham Bourcart to Herzl, 05.05.1899. Source: Central Zionist Archives, Jerusalem, Israel.

				

			

			
				
					[image: A close-up of a handwritten letterDescription automatically generated]
				

			

			
				[image: ]
			

			
				
					
						Bibliographie &

					

				

			

			
				
					[image: ]
				

				
					
						
							[image: ]
						

					

					
						
							Bein, Alex (1967): Theodor Herzl: biografiya (Theodor Herzl: A Biography), Jerusalem, Hasifriya hatsiyonit (Hebrew).

							Haddadin, Munthar (2002b): “Water in the Middle East Peace Process,” Geographical Journal 168, no4, 324–340.

							Herzl, Theodor (1997): Altneuland, translated from German by Miriam Kraus,Tel Aviv, Babel.

							Heinze-Greenberg, Ita, Gilbert Herbert and Silvina Sosnovsky (2003): In the Search for Excellence: The Architecture and Building Project of the Electric Industry in the Land of Israel, 1921–1942, Haifa, Technion.

							Naor, Mordechai (2003): Birkhat haḥashmal (The Gift of Electricity), Jerusalem, Yad Yitzhak Ben-Zvi (Hebrew).

							Schattner, David and Gideon Biger (2016): “Keneged arba’ah avot: Aaron Aaronsohn, Pinhas Rutenberg, Simcha Blass, James Hayes, ha’avot ha’amitim shel ra’ayon hamovil ha’arzi” (The Real “Fathers” of the “National Water Carrier” of Israel), Cathedra 159, 89–124 (Hebrew).

						

					

				

			

			
				
					[image: ]
				

			

			
				
					[image: ]
				

			

			
				
					[image: ]
				

				
					
						
							
								[image: A close-up of a handwritten letterDescription automatically generated]
							

						

					

				

				
					
						[image: ]
					

				

				
					
						
							[image: ]
						

					

					
						[image: ]
					

					
						[image: ]
					

					
						
							c M6

						

					

					
						
							M7 d

						

					

				

			

		

		
			
				
					captive landscape 85

				

			

			
				[image: ]
			

			
				
					Another figure influential in landscape transformation in the Jordan Valley was the agronomist and botanist Aaron Aaronsohn (1876–1919). He discovered emmer, believed to be the wild, original form of wheat (Aaronsohn 1970: 13). Aaronsohn (1970: 495) argued that whoever holds the keys to water sources will eventually control the land. In his research, he outlined the needs of the future Jewish community in Palestine. Aaronsohn’s strategic vision focused primarily on the southern Litani River, the source of the Jordan, and the western part of the Yarmouk River (Biger and Schattner 2007: 97).10

					Pinhas Rutenberg (1897–1942) was the first to adopt Aaronsohn’s idea. He submitted a detailed plan for the exploitation of Jordan River waters in June 1920. He proposed an inte-grated plan for the development of electricity and water economies in a document entitled “The Water Economy in the Land of Israel.” 11 The components of Rutenberg’s proposal were to divert surplus water from the Litani and from the Yarmouk to Lake Tiberias, and to build two canals parallel to the Jordan River, one east of the river for irrigation and one west of it to generate electricity. In 1920, in a survey of electricity generation and irrigation, Rutenberg marked the eastern border across the Jordan so that the Yarmouk River and other water sources would be included in the Jewish National Homeland (Biger 2001: 63, 111–12).

					A detailed document from 1921 entitled “Jisr el Majami Hydroelectric Power Plant” on the Jordan River, presents a complete plan for the construction of hydroelectric power stations, the first of which would be near the confluence of the Jordan and Yarmouk rivers. The conces-sion to build the station was granted in 1921 and was officially signed in March 1926 (Naor 2003: 100). The development of the water economic plan in Palestine began only in the late 1930s (Blass 1973: 125). The plan was first used as a conceptual tool and later became an operational tool when, within the territorial borders of the British Mandate, the natural water regime was diverted and the Jordan and Yarmouk rivers were tamed (Schattner and Biger 2016: 123).

					One essential ingredient of Zionist ideology in the early 20th century was a shared sense of needing to “return,” “restore,” and “redeem” a particular area of land. This idea of a return to the soil became a dominant feature of Zionist territorial ideology (Bein 1952: 44–45; Penslar 1991: 110; Shapira 1992: 48; 2012: 33; Sternhell 1998: 74–75). Rutenberg decided to build the power plant at Naharayim for the benefit of all residents, Jews and Arabs alike (Eshel 1999: 65; Shaltiel 1990: 376). Naharayim was the pilot project for what was intended to be a broader push to build hydroelectric stations throughout the country. The establishment of the power station at Naharayim at the Jordan River was an expression of Zionist vision based on Western industrialization and mechanization processes and was clearly oriented towards creating a modern state along European lines.
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					The Jordan Concession

					Policies of the British Mandate had a decisive and lasting influence on border making pro-cesses in the region. Of relevance to the present study were administrative and political decisions regarding the Jordan Concession. These agreements eventually led to the creation of the Naharayim power plant and helped introduce a modern industrial territorial project into the Jordan Valley. The driving force of this territorial venture was Pinhas Rutenberg. He was known as a Socialist-revolutionary party member in Russia. Due to his political ide-ology, he was forced to flee Russia for Italy in 1907 (Shaltiel 1990: 24–27; Reguer 1995: 691–92; Heinze-Greenberg, Herbert and Sosnovsky 2003: 12–15). In addition to his revolutionary past, he was also a trained engineer and had worked on the construction of hydroelectric plants in Italy for several years. Rutenberg arrived in Palestine in the fall of 1919 and began working on engineering projects a few months after his arrival. His first project was paving the Tiberias-Zemach road (Eshel 1999: 44). The concession to build the power plant was signed by the British Mandate Office in September 1921. From this point, Rutenberg had an exclusive official sanction to supply electricity throughout the territorial British Mandate period (Eran 1982: 155–57). A caricature that appeared in the English magazine Punch in 1920 shows Pinhas Rutenberg as Moses overlooking the Promised Land from atop Mount Nevo in Transjordan with the landscape of the Jordan River below: another prefiguration of territorial historical cycles.

					After the Concession was obtained, Rutenberg turned to the practical side of his plan, which was to construct a hydroelectric plant on the Jordan River. This required securing additional authorizations and funding for the project. This process took five years and occurred in several stages. First, Rutenberg founded a company and registered it with the British Mandatory government on March 29, 1923.12 The second stage was to obtain financing for the project. Rutenberg asked the Zionist leadership and Jewish donors in the US for help, but these efforts were unsuccessful. He then turned to the London Stock Exchange to attract British investors and succeeded in recruiting the British General Electric Corporation (GEC) as an investor. The third stage was procuring approval for the construction of the plant itself. Rutenberg now had to solve another problem: the planned location of the plant stretched into Transjordanian territory (Eran 1982: 161–63). In Rutenberg’s favor was the fact that the Concession had been signed in 1921 and included Transjordan, which made it possible to construct the plant in an area which spanned both areas, Palestine and Transjordan (Shaltiel 1990: 88–107). After obtaining all the financing and approvals and the final details settled, the 
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					contract for building the plant was signed on March 5, 1926.13 At this stage, Rutenberg was able to begin construction, but he did not stop there. He also planned to establish an agricultural village nearby as a bridge-head for Jewish settlement in Transjordan (Goren 2019: 248). The Concession contract gave Rutenberg 1,280 dunams (320 acres) of land, but he wanted to expand the terri-tory at his disposal, and thus conducted talks with representatives of the Trans-jordanian Mandatory government as well as Emir Abdullah for this purpose. Abdullah agreed to sell 6,000 dunams (1,500 acres) eastof the Jordan River to the Palestine Electric Corporation.14 The Transjordanian govern-ment then enacted a law on January 26, 1927,permitting the king to sell this land.15 Throughout this entire period, Palestine Electric Corporation (PEC) personnel were taking measurements in the area to prepare the infrastructure for the plant (Ya’ari-Poleskin 1939: 290; Eran 1982: 163) U M19.

					Rutenberg’s initial proposal was to build a plant near Jisr el Majami (in Hebrew, Nahalim Bridge, near today’s Old Gesher), and as the demand for electricity increased, to construct a second plant on a canal that would carry the water from the Yarmouk River to Lake Tiberias (Naor 2009: 29) g M21.

					In February 1932, a trial operation of the several turbines was conducted. Trials continued for a few months and the plant was officially inaugurated on June 9, 1932, and operations were launched in the presence of Emir Abdullah, Pinhas Rutenberg, High Commissioner Sir Arthur Wauchope, and Colonel Cox, the senior British representative in Transjordan (Naor 2003: 127).

					Rutenberg’s plan for the hydroelectric plant project and the electrification of Palestine contributed to the development of rural areas along the Jordan River (Reguer 1995: 694).16 Some British were at first fundamentally opposed to the industrialization of the country. They wanted to preserve its “Oriental flair” (Heinze-Greenberg 2018: 47). However, when they awarded the concession to Rutenberg, they were interested in potential orders for British companies, which then did not materialize because Rutenberg bought primarily in Germany.

				

			

			
				
					M21 Jordan Water Power Development map, Pinhas Rutenberg, Jerusalem, 1:10,000, 01.09.1928.

					Rutenberg’s Jordan Water Power Development map:one major modern industrial project involved building a dam on the Jordan River whose aim would be to maintain the water level of a stream and cause it to flow into the Yarmouk via a 2-km long channel. Instead of the Yarmouk flowing into the Jordan River, the Jordan River would flow into the Yarmouk. Source: IEC Archives, Haifa, Israel.
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					Hamiph’al Hazioni

					The project of the Naharayim power station holds a key position for the Zionist project/enterprise at large, for which the notion of “Hamiph’al Hazioni” is eye-opening. The expres-sion “Hamiph’al Hazioni” was coined in the late 19th century in the early phases of the Zionist movement. It is comprised of two Hebrew words, miph’al (מִפְעָל), enterprise, and hazioni (צִיּוֹנִי), Zionist. This expression combines the ideas of industrial production and ideology (Efrat 2000: 204). In colloquial Hebrew, the expression has become synonymous with “Zionist Movement.” The verb “pa’al” (פָּעַל) means to act or take action, and the Hebrew letter mem (מִ) indicates a place. Literal translations of the term Hamiph’al Hazioni could be “Zionist place of action,” “site of Zionist labor,” “Zionist production site,” or “the place where Zionists labor.” In the early 20th century, the industrial architectural language of factory design in Palestine embodied the multiple meanings of the term Hamiph’al Hazioni. The inte-gration of structure, space, and light into productive infrastructure were poetic evocations of the new industrial age characterized by machines and people working in concert. In his 1902 book Altneuland, Herzl stressed the importance for engineers to pursue a modern vision in their construction of hydroelectric plants for the purposes of illuminating cities: “There was something gigantic in the way the waters crashed on the huge bronze paddles of the turbine wheels and made them turn madly. And from here the wild natural power, now tamed was conducted into electric generators, whence it flashed through the wires all over the land, the Old-New land, making it blossom into a garden and a homeland for people who had formerly been poor and weak, hopeless and homeless” (Herzl 1960 [1902]: 270). In his vision, Herzl practically transformed the electric turbines into generators of the Zionist project.

					Aesthetically, Hamiph’al Hazioni became associated with modernist industrial architecture that strove to combine progress, functionality, and productivity (Biggs 1996: 3; Herbert and Heinze-Greenberg 1997: 47). The original blueprint for Naharayim power station was heavily influenced by the functional language of European trends (Hatuka 2011: 22). Of great inspiration were the visionary, utopian, and industrial designs by Tony Garnier (1869–1948) and Antonio Sant’Elia (1888–1916) (Wiebenson 1960: 16–24; Herbert, Heinze-Greenberg and Sosnovsky 2003: 76).

					Both architects advocated an industrial aesthetic that in some ways became exemplary. While Sant’Elia glorified the futuristic city with traffic, noise, and technology, Garnier attempted with his Industrial City (Cité Industrielle) to create a new combination of indus-trial design, the organization of working and living spaces to improve conditions for workers (Wiebenson 1960: 17–18).17 Garnier described his vision for factories in the following terms: 
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					“The main factory is a steelwork. Nearby mines provide the raw materials, and energy is provided by the river and dam… Consequently, it contains blast furnace, steelworks, work-shops for the large steel presses and hammers… Naturally, there are service rooms spread throughout the building… wide avenues, planted with trees in a staggered pattern, connect the different parts of the factory.” (Garnier [1917] 2019: 276)

					In Mandatory Palestine, of the three dominant parties—Arabs, British, Jews—it was pri-marily the latter, the Zionists who introduced industrial architectural design. According to Frenkel, Herzog and Shenhav (1996), industry was an integral part of the Zionist Organization’s approach to create the country and its Jewish entity, through the centralization of capital and the allocation of resources, enabling industrial and technological development in order to build a modern, productive society, as part of the Zionist enterprise (Frenkel, Herzog and Shenhav 1996: 16, 18). This attitude encouraged a variety of European architectural concepts and theories (Troen 2013: 8–9). Progressive construction professionals, planners, and avant-garde architects, among them the Berlin-based Erich Mendelsohn (1887–1953), were attracted and implemented European visionary ideas that they hoped were adequate to turn Palestine into a modern industrialized country (Heinze-Greenberg, Herbert and Sosnovsky 2003: 30–31).18

					The power station at Naharayim can be understood as the paradigm of the Zionist indus-trialization project. It actually initiated the industrial revolution in Palestine, a country that—until then—was without electrical power supply. Naharayim was the center of elec-trical power for Palestine and its surrounding countries. Indeed, the modern European archi-tecture movement heavily affected one of the most important industrial projects in the country at that time, and Tony Garnier’s approach might have influenced Rutenberg’s deci-sion to design worker housing next to the production space. However, as an engineer, Rutenberg’s primary concern was the power station’s technical and functional aspects (Herbert and Heinze-Greenberg 1997: 29). He consulted with several of the leading European engineering companies, such as the Berlin-based Allgemeine Elektrizitätsgesellschaft (AEG), for which Peter Behrens (1868–1940), a pioneer in European modern architecture, designed a turbine factory (Herbert and Heinze-Greenberg 1997: 29; Heinze-Greenberg, Herbert and Sosnovsky 2003: 31; Hatuka 2011: 24), which introduced a new approach to industrial design in that it intertwined architecture, art, and industrial aesthetic language (Schwartz 1996: 153–60; Stanford 2000: 129–45; Schuldenfrei 2018: 27–58).

					Pinhas Rutenberg toured Germany, visiting several technical production and construc-tion firms. The first reports for the planning of the power station in Naharayim date from late 1923 from the Havestadt Contag Company in Berlin. This company delivered detailed 
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					drawings and specifications of the plant in March and April 1924 (Heinze-Greenberg, Herbert and Sosnovsky 2003: 30). In parallel, Rutenberg kept the architectural design in mind. Early in 1923, he consulted Erich Mendelsohn and commissioned him to design a power station for Haifa and to sketch a blueprint for the central power station in Naharayim. In a letter to Mendelsohn in Berlin on January 29, 1923, Rutenberg wrote: “Referring to our conversation with you in Berlin, I beg to confirm the proposal made to you to go to Palestine with a view to studying on the spot the general character of the country and in particular the localities where it is intended to erect the various structures in execution of my project.” Mendelsohn arrived in Palestine in spring 1923 to design several power stations for Rutenberg, among them a first idea sketch for the Naharayim plant (Herbert and Heinze-Greenberg 1997: 15–16). Around this same time, intensive consultations were being held with important engineering firms in Europe, whose technical drawings and specifications modified Mendelsohn’s original plans. Rutenberg always commissioned more than one architect for the same project and set up his own office to review and modify all plans, which led to repeated revisions of the original design. The Naharayim project ultimately served as a reference point for all later architectural developments in the area (Heinze-Greenberg, Herbert and Sosnovsky 2003: 15–18).

					Indeed, the power station at Naharayim was one of the most important modernist hydraulic power plants ever constructed and completed in Palestine under the British Mandate (Avitzur 1989: 106; Herbert and Heinze-Greenberg 1997: 9–25; Herbert and Sosnovsky 1999: 2).19 The modern architecture of the Naharayim power plant was a formal expression, in the Jordan Valley, of industrial syntax, technological progress, and the Zionist ideal of cooperative labor (Eshel 1999: 145; Efrat 2000: 206; Kemp 2000: 17).
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					The British completely reformed the land registration system by introducing a modern cadaster of all cultivable lands. The reformed system was mainly based on the Torrens tech-nique,20 in which ownership of real property was established through the issuance of an official certificate of ownership (Solel 1991: 127). This system created a new geographical delimitation of Palestine, ushering in a new form of power over space (Mitchell 2002a: 90). Harley (1992: 232) claims that maps are not only a product of the laws of geometric and causal order but also of the norms and values of tradition. A new relationship between Mandatory political power and the natural landscape in the Jordan Valley was created through the development of the novel cartographic ordinance system surveys, which illustrates the power of human knowledge over the physical terrain at the Naharayim site.

					The British military administration preserved the Ottoman laws that were in force in Palestine at the outbreak of World War I. Under these laws, the entire field of surveying and mapping remained unregulated (Gavish 1991: 18). Active in the field were disparate groups with their own techniques of land representation and cartographic methods. This changed in the spring of 1920 when the Survey of Palestine was established in Jaffa, which became a de facto centralized office for all surveying and mapping in the region. The Survey of Palestine introduced a new cartographic system with novel survey methods (Gavish 1991: 76). The British administration’s centralization of cartographic activities marked a strategic shift in the governance of Palestine (Gavish 2004: 106–108). The Survey of Palestine was intended to serve as a professional, not a legal, framework, and was designed to standardize an ordinance system for the purposes of streamlining surveying and mapping using modern cartographic techniques, including military, land, and aerial (Gavish and Biger 1981: 210, 213–14, 216).

					The trigonometric surveys conducted by royal engineers of the British army and pro-fessional cartographers introduced this national grid system, which became an important factor in the development of mapping knowledge in Palestine (Gavish 1991: 64).21 Thanks to the use of the new ordinance system, it became possible to indicate settlements of varying sizes, roadways, bridges, railways, and water courses. As transportation networks expanded, cartographers were able to access and measure more parts of the Jordan Valley g M20. The cartographic precision of new technical surveys, the ordinance system, and scaling methods 
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					were particularly useful tools for asserting military and political power at the Naharayim site (Bartlett 2008: 131); the relationship between cartography and political power at Naharayim reveals that land and hydraulic surveys were not only techniques of land representation, but they also shed important light on concepts of territory.

					Geographical Delimitation and Mapping of Palestine

					The earliest activities of the Survey of Palestine included the production of village maps and fiscal blocks to facilitate the taxation of rural property g M22. It was an historical opportu-nity to modify administrative procedures governing land registration practices (Solel 1991: 159). By the time land settlement surveys were fully organized, the entire country north of Beersheba had been covered by major and third-order triangulation, and a 1:10,000 plane-table survey showed all topographical features and the main land categories (Gavish 2004: 269). The maps deposited with the land registry were based on a metes-and-bounds survey, and contained various other elements of modern maps, including bearing, scale, a description of the land’s boundaries and their lengths, and land size measurements.

					Accurate surveys provided maps for each registration block. These maps showed all the boundaries of the registration block, as well as the boundaries and dimensions of each parcel within the block. The number of the registration block and of the parcel within it, together with the map of the block, provided all the necessary information about the area and the boundaries of each parcel (Solel 1991: 135–36).

					In the land settlement areas, a dense network of fourth-order triangulation had been provided. Boundaries of land rights and maps of registration blocks were based on all the available triangulation points (Gavish 1991: 261–62). Upon completion of all land settlement procedures in a village, all rights and liabilities for each parcel were entered into new land registers. In all unsettled lands, the old Ottoman system of registration still prevailed (Doukhan 1953: 53–54).

					This new cartographic system, which included mapping borders and land registration, was undertaken to provide all the necessary surveys and data for the new political power in Palestine (Solel 1991: 159). From the first survey ordinance until the end of the British Mandate, the government enacted legislation regulating surveying, surveyors, and survey fees. The government also amended, updated, and changed laws and ordinances designed to officialize surveys and professionalize surveyors (Gavish 1991: 77).

					Mapping authority was thus vested in one centralized professional body, the Survey of Palestine. This body had the task of directing and streamlining different mapping systems 

				

			

			
				
					c M20 Triangulation survey map-calculation of land required and cadastral plan for Jordan reservoir at Naharayim and its surroundings, 1:2,000,June 1928.

					This map illustrates a coordinates system, namesof owners of land and boundaries between each plots. The Mandatory regime used the tool of cartographical survey for political purposes in the Jordan Valley. Source: Central Zionist Archives, Jerusalem, Israel.
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					into one unified system. As a result of the establishment of this body, the natural character-istics of the landscape of Palestine were more accurately depicted. This standardized system of mapping thus augmented scientific knowledge and data about the physical terrain, which was later used in the process of transforming the physical landscape.

					Trigonometric Survey

					The triangulation survey system, which was a well-established military method of surveying and mapping, was effective at measuring the geomorphological features of the land (Gavish 1991: 128). According to Gavish (2004), the defining features of the triangulation survey were characterized through the precision of topographic leveling information, the fixation of geodetic projections on maps and the organization of the triangulation measurements of points in a trigonometric mesh. The new British ordinance survey system linked all these survey features and techniques into one skeleton framework while integrating it to a national grid (Gavish 2004: 74).

					In February 1921, measurement of the triangulation net and the control points began throughout Palestine, including the Naharayim site in the Jordan Valley. The surveyors were tasked with laying out the triangulation net. The process involved two phases: field surveys with measurements, and a second stage that involved fixing points between the trigonomet-ric stations (Gavish 1991: 77).22 To connect local surveys and tie them into the natural net, the density of the measured points had to be increased by splitting the major triangulation into secondary nets with triangles of shorter sides. In this survey system, the number of triangulation points can be augmented so that, in the detailed cadastral survey stage, several points tied to the national reference net can be included in every map (Ley 1927: 4–6, 10–14;Gavish 1991: 76–77).

					Toward the end of 1922, the net of fixed points was created for almost the entire northern part of the country. In 1923, a baseline was established south of Lake Tiberias near Samakh (Zemach). This line, covering approximately 3,000 meters, passed by Naharayim from Kibbutz Afikim to Kibbutz Degania. These two endpoints, measured at 101 meters and 102 meters below sea level respectively from these settlements, were inserted into the national triangulation net (Gavish 1991: 77).

					In the spring of 1927, the land surveyors began preparing for the creation of the water reservoir. They took detailed measurements, including photographs, of a small area at the confluence of the Yarmouk and Jordan rivers where the reservoir and the power plant would be built.
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					Hydraulic and Land Survey

					The hydraulic and land surveys on the Naharayim site started at the southern end of Lake Tiberias and ended at the old Roman bridge over the Jordan River at Gesher. These water and terrain measurements allowed Rutenberg to determine the approximate location of the dam on the Yarmouk and the Jordan rivers. As a first step of hydraulic survey, the team measured the amount of water at the Jordan and the Yarmouk rivers (next to Kibbutz Degania A, near the Arab village Al-Baqoura and the Jisr el Majami site) by hydrometers on a weekly basis (Eshel 1999: 46–47, 61). The aim of those surveys was to gather technical data of the natural landscape to develop plans for the construction of a hydroelectric plant at the Naharayim site.

					On December 25, 1919, Yona Tamir wrote: “We had to prepare maps of the Jordan Valley, from its sources in the north of the country to Nehalim-Bridge. Rutenberg explained to us in general terms the purpose of the design, according to which he was to generate electrical power from the Jordan river’s water sources… Here, his experience, which he gained while working in similar factories in Italy, came into play. We were later joined by the engineer, Nahum Papper… We went out for measurements in the Jordan Valley. At first, we lived in tents, on the property of the farmer Treidel, on Lake Tiberias, and then in a tent camp in Moshava Menahamiya next to the Naharayim site.” (Eshel 1990: 18–19; 1999: 44–45)

					With respect to the land survey, around 1922, a group of engineers and surveyors studied the ground and soil along the Haifa-Zemach Railway, which stretched from Beit She’an in the north, not far from the Jordan River.23 The surveyors started the measurements on the western side of the Zemach-Beit She’an Railway, which in those days served as a kind of border between Palestine and Transjordan. The purpose of the measurements was to establish a central fixed point for the national trigonometric survey including the Jisr el Majami site (Eshel 1990: 37). In the case of water surveys, the phase in taking water measurements on the Jordan and Yarmouk rivers involved placing hydrometers at various points on the shores of Lake Tiberias and the Jordan River. According to a diagram of flow, it was possible to monitor water levels at these points through the rainy and dry months. To measure the amount of water in cubic meters per second at different times of the year, the PEC created a simulation model.

					For the Jordan River, these hydraulic measurements included its source at Lake Tiberias near Kibbutz Degania. For the Yarmouk River, they included the eastern part of Transjordan near the village of Al-Baqoura (southeast of Kibbutz Ashdot Ya’akov), a point before the Yarmouk River merges with the Jordan River on the Transjordan and Palestine border. According to the land surveyor Arieh Toester, to be accurate, these measurements had to be repeated weekly, 
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					on the same day and at the same time, regardless of weather. To take the measurements, a steel cable was stretched across the river with a chair suspended from it. One person would sit in the chair with a set of instruments used for measuring water flow (Eshel 1999: 46–47).24 The survey’s demarcation signs were distinct on the stretched steel cable at a fixed distance of 4 meters between each point. Measurements were made at various depths along the Jordan River. This data was collected and sent to the project office, and served as a basis for statistical research, and as material for the planning of the hydroelectric Naharayim power station. Based on this hydraulic data, it was possible to determine the output that could be extracted from the amount of water and the height of the waterfall created at the site (Eshel 1999: 48; Klein, interview, August 2021).

					In addition, Rutenberg commissioned land surveys that were carried out by a German company. These provided precise topographic measurements, which facilitated basalt stone drilling and geological research to analyze soil quality (up to a depth of 18 meters), in order to determine the strength of the foundations along the route of the canal, known as the Jordan-Yarmouk Canal, the site of the foundations for the power station at Naharayim (Shaltiel 1990: 172–73; Eshel 1999: 37).25 Hydrological, topographical, and geographical data were collected, which planners then used to draw up detailed descriptions of the engineering works required to construct the power station.
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					Major hydrological projects implemented by the Zionists directly impacted the physical ter-rain at the Naharayim site. According to Efrat (2018: 14), the Zionist movement was an oper-ative mode of “terrain-making, land-grabbing, landscaping, facts-grounding and new models of rural prototyping.” Two dams were built, one on the Jordan River and one on the Yarmouk River, to control and regulate water flow to and from the area U M23. The dam on the Jordan River was designed to divert its flow to a 2-km strategic piece of engineering named the Zero Canal into the Yarmouk River just northeast of the Naharayim site (Klein, interview, August 2021).

					The dam on the Yarmouk River created 1000 dunams of artificial reservoir with an island comprising 830 dunams (Issacharoff 1928; Avitzur 1995: 9; Ben-David 2009: 43–44).26 These projects greatly reduced the waterflow of the Jordan River south of the diversion canal g M24. To ensure consistency of water levels in the reservoir, the water volume of the Jordan River was increased by being deepened by one meter just north of the Menahamiya dam (Klein, interview, August 2021). These projects dramatically altered the natural course of the Jordan River and interfered with the river’s natural geomorphological changes.

					Other infrastructure projects carried out during this period had both physical and social impacts on the terrain at the Naharayim site. These included bridges, irrigation networks, a power plant and power lines, train stations, railroads, roadways, and other infrastructures required to sustain communities of workers and settlers (Herbert and Heinze-Greenberg 1997: 34). The hydrological development projects led to the establishment of a full-fledged community around the Naharayim site (Blass 1973: 90). Thus, while the development projects themselves visibly altered the terrain, so did the presence of increasing numbers of people. Ultimately, these hydroelectrical, topographical, and geological transformations arose because of human attempts to capture and control water.

					Breaking the Natural Equilibrium

					Much of the infrastructure used to build the Hejaz Railway was adapted and reused for sub-sequent modernization projects, including the Naharayim project. Hydraulic, industrial infrastructure and groundwater exploitation, however, required new technologies, mapping surveys, labor force, and mechanical equipment. These three fields had different impacts on 
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					the transformation processes, changing the natural equilibrium and leading to the “capturing” of the landscape at the Naharayim site g M24.

					In the summer of 1920, Rutenberg was appointed to manage construction of the Tiberias-Zemach road on behalf of the Mandatory government. To carry out the project, he recruited members from the Joseph Trumpeldor Labor and Defense Battalion (Zohar 1994: 42; Markovizky 2007: 45).27 Some of the workers stayed in the area and, in 1922, founded Kibbutz Gesher, a new community in the Jordan Valley. Most workers hired to build the workers’ quarters and the Naharayim power plant were from different Kibbutzim around the Naharayim site, includ-ing Menahamiya, Degania A, Degania B, Ashdot Ya’akov, and Afikim. In addition to workers from Gesher and the Hashomer Hatzair group,28 laborers also came from the cities of Haifa and Tel Aviv (Eshel 1999: 51, 57–59; Naor 2003: 113).29 Many worked as carters, transporting equipment and building materials.30

					As previously mentioned, the dam built on the Yarmouk River stopped up the river and created an artificial lake (reservoir). This resulted in a new morphological configuration on the physical landscape in the form of an island (Eshel 1999: 65).31 The island created by the filling of the lake was located on Transjordanian territory and was part of the land purchased by Rutenberg and the PEC.32 The terms of this purchase were outlined in a document dated March 3, 1927 and signed by Yekutiel Baharav from the PEC, Pinhas Rutenberg, and Hassan Khaled, the prime minister of Emir Abdullah (Shaltiel 1990: 400–402, 633).

					The island’s soil was suitable for agricultural crops such as wheat and date palm trees. The hydraulic project completely transformed the local agriculture system.33 The Naharayim railway station was also located on the island. This station, located between the Jisr el Majami and Zemach railway stations, was built as a railway stop for workers when construction on the plant began in September 1927.34

					An artificial barrier to prevent backflow from the Jordan River was also constructed (Issacharoff 1928). The barrier had three parts: an embankment, a dam with two large sluices, and a 100-meter-long concrete embankment for the road from Beit She’an to Zemach. Industrial turbines inside the plant were powered by the force of the water falling from a height of 24 meters. These turbines would provide the electrical power (each turbine pro-duced 6,000 kilowatt of electricity) to be distributed on high voltage lines crossing the coun-try (Naor 2003: 108). From the power plant, the water of the two rivers would exit back into the Jordan Valley and flow south to the Dead Sea (Issacharoff 1928) g M25.

					Lidar point cloud modeling allows for a better analysis of the physical transformation of the topographic changes that took place on the Naharayim site. According to Girot (2019: 116), 

				

			

			
				
					d M24 Naharayim Assembly Map, sheet 01, 1:1,000,

					12.09.1932.

					Naharayim construction map. General layout of the construction from the Menahemia Dam, the Jordan River was diverted to a concrete channel called the “Zero Canal.” This channel transferred the Jordan River’s water to the Naharayim reservoir at a gradient of 0 degrees, hence its name.The length of the Zero Canal was 1,700 meters. Source:IEC Archives, Haifa, Israel.
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					M24-29 Naharayim construction map. 1:1000, 12.09.1932.

					The construction detail of the road north from the Yarmouk River. Source: IEC Archives, Haifa, Israel.
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					any segment of the point cloud model can be analyzed separately in order to reveal physical landscape reconfigurations. The cross-section of the point cloud model shows the new ter-rain configuration that embeds the artificial manmade dam in the natural physical land-scape. This representation depicts how altering the Yarmouk River changed the natural dynamics of the water systems of the Jordan and Yarmouk rivers.

					The creation of a new terrain morphology at the Naharayim site to capture the natural watercourse of the Jordan and Yarmouk rivers was at the heart of Pinhas Rutenberg’s plan for the hydroelectrictrification of Palestine (Shaltiel 1990: 49–52). At the time of the British Mandate, the production of electricity was crucial for the development of cities and the rural areas (Ya’ari-Poleskin 1939: 161–63) U M30. The construction of the hydraulic power station at the Naharayim site thus came at a critical moment in the industrialization of Palestine.

					Zero Canal, Reservoir, and Island

					Rutenberg’s creation of the hydroelectric plant introduced new construction methods, which included hydroelectrical planning and mechanized building techniques in consultation with specialized turbine companies in Europe, such as Boving and Co. (Herbert and Heinze-Greenberg 1997: 29; Naor 2003: 105). These novel methods advanced industrialized building fabrication while transforming the natural terrain into a “captivated landscape.” Modern infrastructures—dams, canals, power plants and roads—were added to harness the power of the Jordan and Yarmouk rivers and to implement Rutenberg’s vision for the land g M26. During the construction period, the conditions of the physical terrain did not allow for concrete to be prepared on site (Naor 2003: 108). Machines were brought near the plant on the internal railroad that was built by the company, from the railroad line between the Nehalim Bridge and the Naharayim site. From the Degania D south, various works were 

				

			

			
				
					Point cloud model [detail] depicting how construction of the zero canal reshaped the physical terrain by creating the island. Horizontal section by Lital Levi, 2017. Source: ETH Landscape Visualization and Modelling Lab chaired by Professor Christophe Girot.

				

			

			
				
					c M25 Naharahim Assembly Map, sheet 02, 1:1000, 12.09.1932

					Naharayim construction map. General layout of the construction: the 400-meter channel was dug using large dredges. It featured high embankments and supporting walls. The final portion of the work was to pave the channel with concrete. To this end, locomotives brought the stones necessary for making gravel from the quarry.
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					conducted along the route leading to the Jordan River during the construction of the NaharayimPower Plant g M31.

					From the Dalhamiye Dam, the Jordan River’s water was transferred to the Naharayim reservoir at a gradient of 0 degrees, hence its name, the zero canal. The length of the zero canal was 1,700 meters, and contained four dams: two inside it, and two within its wall peripheries. It was built in a zero slope so it could regulate water flow in both directions (Klein, interview, August 2021) g M25. When the Yarmouk River flooded, the canal was used to drain excess water (Issacharoff 1928: 3–4) g M32.

					The original landscape of the Naharayim site vanished once the construction of the Yarmouk Dam was completed and the lower and upper channels were dug g M26. The upper channel coming from the reservoir was critical insofar as it made it possible to control the entire water system from its topographical vantage point, asserting a sort of panoptic control over the site from the upper water channel g M22. The 400-meter channel was dug in the terrain using large dredges (Issacharoff 1928). The channel featured high embank-ments and supporting walls. The final portion of the work involved paving the channel with concrete. To this end, locomotives brought the stones necessary for making gravel from the quarry, and gravel machines crushed the stones to the required size (Issacharoff 1928) U M33.

					The most prominent feature in this man-made environment was undoubtedly the Naharayim reservoir itself, which collected the water from both rivers. The dam built on the Yarmouk channel essentially blocked its flow at the original confluence and made it possible to raise the level of that river, creating a reservoir further up the channel. The planned ele-vation of the water was 223 meters below sea level. Covering an area of 1000 dunams (one million square meters), the reservoir was formed in a new confluence point where the Jordan River merged with the Yarmouk River via the lower water channel. This new water regime, with the Yarmouk Dam at one end and the upper water channel at the other end, was sur-rounded almost entirely by hills (excluding the northern side).

					The large power plant reservoir dramatically altered the water regime of the Jordan and Yarmouk rivers (Issacharoff 1928) g M22. The water reservoir could hold between 1.5 and 1.75 million cubic meters of water (Klein, interview, August 2021). In the southwestern part of the reservoir, a system of siphons was built to regulate the level of the water without human intervention (Schattner, interview, March 2021). In the case of heavy flooding of the Yarmouk River when the siphons could not remove enough water, a system of openings was planned on one side, and the excess water diverted into the zero canal on the other side. In extreme 
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							Issacharoff, Hal, technical manager (1928): Haaretz, Newspaper, December 31 (Hebrew).
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					flooding cases, floodwater could be sent to flow over the dam without damaging the main channel and the turbine structure (Issacharoff 1928) g M32.

					The Lidar point cloud modeling method sheds light on the transformations induced by the man-made alterations at the Naharayim site. According to Urech (2020: 298), the high pre-cision of the point cloud geometric documentation is useful for the identification of the 

				

			

			
				
					c M31 Map Survey of Palestine, Beisan, F.J.Salmon, 1:10,000, 01.01.1937.

					British Mandate map: during the construction of the plant from 1927 to 1932, several significant modern buildings were added, furthering altering the landscape ofthe Naharayim site. Source: The Israel Mapping Center,Tel Aviv, Israel.
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					geomorphological characteristics of the physical landscape. This geometrical method of analysis involving laser-scanning 3D model was used to depict the water reservoir northeast of the power station. Two horizontal cuts were made (-223 to -186 mbsl) from the 3D model of the site. It reveals many of the geomorphological and topological aspects of the reservoir sector. Additionally, a model cross section, 3 km long and ½ km wide, shows us how natural terrain characteristics were used as supporting walls to collect and regulate the abundance of water used to produce electricity. It indicates how the topography of the site was instrumentalized and modified during the construction of the Naharayim project.

					The main channel led water from the reservoir to the “water fort,” from which it was transferred to pressure pipes that dropped onto the turbines (Issacharoff 1928). Located at the southern tip of the main channel, the “fort” was a concrete dam with four openings, one for each turbine (only three turbines out of the four actually operated; the implementation of a fourth turbine was planned but never implemented) (Avitzur 1960: 71). The diameter of the pressure pipes was 1 meter in width, and were laid diagonally downwards. The water installation created a hydrostatic pressure of 27 meters in the pipes. The pressure and flow speed, minus the friction in the pipes, was what propelled the turbines. Each of the turbines included wings that the water pushed against, causing the rotation of the axis, which was then connected to a generator that produced the hydroelectric output. After the water was flushed out, it flowed gradually down in a special 1,200-meter-long excavated channel that then rejoined the natural channel of the Jordan River not far from the Jisr el Majami site (Naor 2003: 108).

					Each of the turbines could power a generator that produced 6 megawatts of electricity. When the plant was built, total electricity consumption in the Jordan Valley did not exceed the production capacity of one turbine generator at Naharayim. The plan was to transfer the electricity produced to a substation built south of the turbine structure, and from there, on high voltage lines,to the grid. On June 10, 1932, the power station was officially inaugu-rated with two turbines in operation. In 1933, a third turbine was added. Each turbine ultimately provided 8,500 hp, and generated electricity totaling 18,000 kilowatts (Avitzur 1995: 121).

					Industrial Modern Architecture

					The construction of the hydroelectric power station at Naharayim was an important symbol of the Zionist territorial concept. It was also a key component of Rutenberg’s plan for the industrialization and electrification of Palestine (Shaltiel 1990: 370; Herbert and Heinze-

				

			

			
				
					c M32 Cadastral map, Beisan, sub-district Tiberias, sheet 200-225, 1:4,000, 06.02.1930.

					British Mandate Map — before the creation of the Naharayim project. These maps shows the demarcation of the border on the Jordan River and all boundaries of the registration block, as well as the boundaries and the area of each parcel within the block. Source: The Israel Mapping Center, Tel Aviv, Israel.
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					Greenberg 1997: 29 E.15). The Naharayim power plant was designed functionally in response to the spatial and organizational demands of the machinery inside the plant’s turbine hall. The plant represented an architecture in which structure, space, and light evoked a new industrial age and heralded the era of the modern laborer. The power plant emphasized technological power through a recognizable design syntax of an industrial rational building that appears and operates as a big machine while providing an aesthetic working environ-ment (Hatuka 2011: 23). The exposed concrete skeleton structure of the power plant’s façade expressed an ornamental element of industrial design.

					The main turbine hall was placed at the heart of the monumental building; the temple-like interior of the structure mediated a sense of controlled force and movement through the turbines propelled by the waters of the Jordan and Yarmouk rivers (Yacobson 2019). The control and command rooms were at the end of the hall. The walls of the hall were covered with clocks, levers, and handles, conveying the impression of a futuristic control center. The upper part of the walls near the ceiling was composed of iron plates, which let in light to the inner space for the benefit of the power station workers’ health.

					In his speech at the Histadrut convention in 1933, David Ben Gurion stated: “In this factory, the artificial partition of the space on which the power plant was built was the first step in creating a site at the juncture of two rivers for the production of electricity; a site that is the first Hebrew settlement east of the Jordan River… A center of light and power.” (Naor 2003: 80)

					The earliest plans for the power plant envisioned a modern village in Naharayim that would serve as a home for the workers (Eshel 1990: 47). In July 1926, while early preparations for the power plant were underway, Rutenberg commissioned plans for a workers’ residen-tial area.35 The standard of living in general and the level of readily available services were intended to exceed those of most Jewish and Arab communities in the country at the time (Herbert and Heinze-Greenberg 1997: 30, E.16).

					During the construction of the plant from 1927 to 1932, several significant modernist buildings were added to the Naharayim site on the eastern side of the Jordan River, further altering the physical landscape. The Naharayim workers’ settlement was established in 1932 next to the power station and was called Tel Or, the “hill of light.”36 It was divided into three neighborhoods, which created a strong sense of community around this industrial project.37 An officers’ neighborhood designed for the clerical and technical staff comprised 12 resi-dences (Naor 2003: 105). Each house had three main rooms. Built at 200 m below sea level, the houses were laid out in a semi-circle formation. In order to adapt the houses for family use, one of the three rooms was converted into a kitchen (Eshel 1990: 75).

				

			

			
				
					c Point cloud model, horizontal section plan by Annika Buehler, 2017. Source: ETH Landscape Visualization and Modelling Lab chairedby Professor Christophe Girot.
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					A neighborhood for the laborers and their families was designed in a V array shape. It included approximately 20 residential units with adjacent kindergarten, grocery, and school (Herbert and Heinze-Greenberg 1997: 30, E.16; Eshel 1999: 85).38 Near each house was a plot of land for use as a cultivated garden for growing vegetables and for keeping chickens and other animals (Eshel 1990: 75). The workers’ housing units had a tropical character as they were designed to repel the heat by introducing floating roofs that offered a natural formof ventilation.

					A third neighborhood, Hamishemeret, was built in 1939 for the engineers, with approx-imately ten habitation units (Zohar 1994: 42; Herbert and Heinze-Greenberg 1997: 30, E.16; Eshel 1999: 85). Additionally, a culture house made from stone was designed in the center of the neighborhoods to serve all three sections (Eshel 1990: 75). The architectural intervention that envisaged the creation of the human settlements in Transjordan added another layer of privatization to the territory. According to Eshel (1999), the Naharayim settlements were built by the Electric Company and JCA with the intention to become a peripheral agricultural habitat while ensuring both the power plant and the settlements on the eastern southern border of the Jordan Valley (Eshel 1999: 56) g M32.

					Additionally, on a hill above the workers’ houses stood an impressive villa that Rutenberg had built for himself. It was built on a hill overlooking the factory and the train station (Naor 2003: 106). The house was a rather complex composition of cubic shapes, plastered and painted white. Referring to its color but also to the leading role of its inhabitant, it was named “The 

				

			

			
				
					Cross-section, Naharayim power station, longitude section EE, 1:100, 25.08.1932. Source: IEC Archives, Haifa, Israel.

				

			

			
				
					[image: A diagram of a factoryDescription automatically generated]
				

			

			
				[image: ]
			

			
				
					
						Bibliographie &

					

				

			

			
				
					[image: ]
				

				
					
						
							[image: ]
						

					

					
						
							Eshel, Zadok (1990): Naharayim: sipur shel taḥanat hako’aḥ (Nahara-yim: Story of the Power Station), Tel Aviv, Ḥevrat haḥasmal (Hebrew).

							— (1999): Yemei naharyim: ha’anashim, hayishuv vehamif’al (The Days of Naharayim: The People, the Settlement, and the Plant), Tel Aviv, Misrad habitaḥon (Hebrew).

							Herbert, Gilbert and Ita Heinze-Greenberg (1997): The Beginnings of Modern Architecture in Israel: The First Power Stations, 1921–1932, Haifa, Technion.

							Naor, Mordechai (2003): Birkhat haḥashmal (The Gift of Electricity), Jerusalem, Yad Yitzhak Ben-Zvi (Hebrew).

							Zohar, Avraham (1994): Hashmal mitokh ha’esh: hevrat hahasmal ve-hahagana 1920–1948 (Electricity from the Fire: The Electric Company and the Haganah 1920–1948), Tel Aviv, Ḥevrat hahashmal (Hebrew).

						

					

				

			

			
				
					[image: ]
				

			

			
				
					[image: ]
				

				
					
						
							
								[image: A diagram of a factoryDescription automatically generated]
							

						

					

				

				
					
						[image: ]
					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

			

		

		
			
				
					Photographs illustrating the construction of the Naharayim hydroelectric power station and the diversion of the river. Source: IEC Archives, Haifa, Israel. 
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					White House” in reference to the house of the American president (Eshel 1999: 86; Heinze-Greenberg, Herbert and Sosnovsky 2003: 64).

					Benyamin Orell,39 a pioneer of modern avant-garde architecture in Palestine in the 1920s, contributed significantly to the planning of the Naharayim project and particularly the power station (Naor 2003: 105). However, little documentation remains from the early stages of his project development (Heinze-Greenberg, Herbert and Sosnovsky 2003: 31). The construction of the Naharayim project employed approximately 500 Jewish laborers from all over the coun-try and Arab workers from Transjordan:40 this somewhat alleviated the severe unemployment that existed at the time and provided a source of income for the kibbutzim in the region.

					The Naharayim neighborhood was built in the spirit of European modern architecture and town planning. Indeed, it was the only Jewish settlement ever created on the Eastern side of the Jordan River with the aspiration that it will develop into a flourishing agricultural community marking the Eastern border of Palestine (Naor 2003: 192). Rutenberg’s visionary industrial modern architecture stood for progress and future: “The factory in Naharayim was a unique combination of the revolutionary vision, which was all about turning to the future, with the ancient glory of the biblical sites.” (Shaltiel 1990: 370)

					The modernist architecture in Europe that strongly related to industrialization found a place in Palestine and specifically in the Jordan Valley (Avitzur 1977: 156; Levi-Faur 2002:111–12, 118–19).41

					Transportation Development

					Both project development and construction depended on the creation of transportation infrastructure. Transportation was underdeveloped or non-existent in the Jordan Valley at the onset of the Mandate period. Although the Ottoman railway line passed through the site, the development it brought was limited and concentrated mainly around the railway station at Zemach. The road network was also underdeveloped, and the Jordan Valley remained an outlying frontier area outside the main population areas of the region. There was thus in the Mandatory period an incentive to build road networks and to cross the Jordan and the Yarmouk rivers with new bridges (Tirosh 1994: 27). The PEC’s activity in the Jordan Valley and the construction of the power station at Naharayim had a decisive effect on the development of new transportation roads in the Jordan Valley U M34.

					At the beginning of the 20th century, the Jordan Valley had no official paved road net-work. There were only dirt tracks, which were usable only during certain periods of the year. The British forces occupying the Jordan Valley at the end of WW I made some significant 
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					Photographs illustrating the Naharayim project, the new community and the establishment of a new frontier on the Jordan. Sources: Railway Museum Archive, Haifa, Israel andIEC Archives, Haifa, Israel.
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					improvements to the road network although these are difficult to quantify (Ben-Arieh 1965: 180).Roads were apparently in only slightly better condition during the Mandate than at the turn of the century. The British government built and maintained new roads across Palestine, but the Jordan Valley was not a priority.42

					Consequently, the construction of the Naharayim project initiated and stimulated further progress in transportation development in the region (Amitai 2006: 31). The Naharayim plant was built close to the intersection with the bridge at Gesher on the main road from Beit She’an to Tiberias, along which the Ottoman railway tracks were built.43 The road and transportation situation was inconvenient for the workers. Rutenberg, with the permission of the railway authority, established a stop at Naharayim for the workers near the worksite in September 1927 (Naor 2009: 20). The Naharayim railway station was built on the island between the stations at Jisr el Majami and Zemach as a stop for the plant’s workers when work on the plant began in September 1927.44 The modernist style of the station’s architecture differed substantially from that of the other station buildings along the railway line. The station was built with cast concrete while some of the other stations built during the Ottoman period were made of stone. Others stations constructed during the Mandate period were made of silicate bricks (Tirosh 1994: 65–85).

					Since the power plant was built near this section of road, bridges were of critical impor-tance for the construction of the Naharyim project. The existing Ottoman bridges (Jisrel Majami and Jisr el Sajir) needed to be renovated and new land connections would have to be built to accommodate cars and trucks; the bridge’s base was widened; and the upper part was reinforced and adapted for the transportation of machinery (Naor 2009: 20). In the summer of 1925, a Mandatory bridge was constructed parallel to the old Roman bridge. It was made from concrete to accommodate heavy vehicles crossing the Jordan River.

					Modern Irrigation

					The Naharayim power plant brought with it clear benefits to the Jewish communities in the area. It provided electricity in the early stages of the plant’s operation. Transporting electric-ity to more remote areas would require long power lines. Proximity to the plant enabled the PEC to install power lines in the communities as soon as the plant began operating when the electrical grid was still in the initial stage of construction.45

					Some settlements, such as the kibbutzim near the power plant, needed electricity to pump water. Rutenberg reached an agreement with the kibbutzim Degania Alef, Degania Bet, and Kinneret in December 1927 for the supply of electricity.46 The hydroelectrical development 
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					and the production of electricity changed the agriculture practices in the Jordan Valley by enabling the use of electric motors instead of diesel engines to pump and convey water from the Jordan and Yarmouk rivers (Ben-Arieh 1965: 186-87).47

					In October 1928, the IEC began installing power lines to Jordan Valley communities.48 The first communities connected to the grid were the kibbutzim Degania Alef and Bet, Beit Zera, and Kinneret. Funding for this work came partly from the Zionist Organization Executive Committee and partly from the kibbutzim’s budgets. Installing the power lines took several months. The kibbutzim began receiving a regular supply of electricity from the power station in early April 1929. The electrical grid was a low-tension system like the system used for the power line to Tiberias.49

					In the first half of the 1920s, the Jordan Valley’s Jewish communities saw agri-cultural development alongside progress in the mechanization of irrigation. Kibbutz Degania Bet was founded in 1920–1921 and the Jewish National Fund (JNF) purchased more land in the Jordan Valley.50 With the new addition, each of the area’s kibbutzim now had ample land for cultivation in the Jordan River plain. However, cultivation required irrigation and the kibbutzim began exploring the possibility of building a permanent irrigation system (Ben-Arieh 1965: 184–85; Eliav 1978: 364–65). In 1925 and 1926, the JNF took field measurements and began preparations for laying the pipe infrastructure. The pumping station was located at the outlet of the Jordan River from Lake Tiberias.51

					Large areas with fertile fields for cultivation were located on the broad plain between the Jordan and Yarmouk rivers known as the Jordan River plain (Arabic: ur), while the rivers flowed through the Jordan Valley lowlands (Arabic: zur). The differ-ence in elevation between these areas was over 20 meters. To overcome this problem, 

				

			

			
				
					The hydroelectric power station. Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Zeev Raban, promotional poster, lithograph, 1929.

					Source: Museum of Israel, Jerusalem, Israel.
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					the water would have to be transported upslope by mechanical means (Ben-Arieh 1965: 24, 31). Electricity solved these problems using powerful electric motors to pump the water up to the plain and transport it to distant fields.52

					One major contribution of electricity to development was that it enabled mechanization in several areas: domestic (such as electrical appliances) and infrastructure (transportation and agricultural infrastructure, such as modern irrigation).53 In the 1930s, electricity pro-duction via the Naharayim power plant revolutionized settlement expansion thanks to the introduction of electric irrigation systems and electrical pumping machinery (Blass 1973: 90). Mechanized irrigation replaced the previous flood irrigation method that was mainly based on fuel engines in the Jordan Valley (Haddadin, interview, December 2021).54 Another aspect of this revolution was the introduction of aqueducts at kibbutzim Ashdot Ya’akov and Beit Zera, which had been proposed by engineer Simcha Blass.55 The combination of electric pumps and aqueducts enabled a rapid expansion of irrigated land.56 This growth largely corresponded with the development of Jewish communities and land purchases in the Jordan Valley (Blass 1973: 90–91). When a new community moved in, irrigation was quickly arranged, as was the case with Ashdot Ya’akov and Gesher. Available irrigation accelerated land purchases in the Jordan Valley (Amitai 2006: 32).57

					Exotic Flora

					In the early 20th century, several attempts were made to acclimatize imported flora, partic-ularly trees, to Palestine. The purpose was to afforest the mountains of Palestine and to introduce ornamental trees (Weitz 1970: 10–20). The trees were imported from Australia, California, and the Mediterranean area. The climate of the Jordan Valley was well suited for exotic flora with high heat and drought tolerance. The introduction of new flora gradually altered the local natural landscape in the Jordan Valley (Biger and Lifshitz 1988: 146–47).

					Rutenberg cared deeply for botanical aesthetics and gardening (Eshel 1999: 15, 18). He wanted Naharayim to become a lush and dramatic landscape and knew this would require introducing new botanical species to the area. Efrat (2018: 17) referred to the local landscape as “an exotic counter-staging to the Jewish diaspora mise-en-scène”. The construction of the Degania dam in July 1932 was a pivotal moment in this exotic counter-staging, since it provided the irrigation water needed to begin introducing new flora (London and Ben Yehoshua 2017: 25).

					One species planted in Naharayim during the construction of the power plant was the Washingtonian Robusta, an ornamental tree, of which some 60 were seeded next to the plant by agronomist Ya’akov Olami.58 Rutenberg had commissioned him to oversee agricultural 
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					plots east of Naharayim (Eshel 1999: 93–94). The washingtonian tree grows to a height of 25 meters and has a high drought and heat tolerance. It was brought to Palestine from California by Aaron Aaronsohn, who had close connections with Baron Rothschild. The washingtonians became as common as eucalyptus (Livne and Aaronsohn 1969: 152; Katz 1977: 5).

					Another imported exotic species that reveals human intervention on the physical terrain around Naharayim is the eucalyptus. Eucalyptus trees were planted as a means to dry up swamps and thereby reduce malaria in the early 20th century (Rosen 1991: 97). According to Klein (interview, August 2021), in 1926, when the members of Kibbutz Ashdot Ya’akov settled the lands north of Kibbutz Gesher, they also planted a grove of eucalyptus trees imported from Australia along the western bank of the Jordan River (Rosen 1991: 97).59

					The introduction of exotic species over the last century has had several lasting impacts on the local landscape. For example, the Jordan’s riverbanks gradually evolved into a shaded corridor which has prevented the growth of aquatic plants needed to filter the fresh water. Additionally, the roots of the eucalyptus trees stabilized the previously meandering river-banks of the Jordan (Klein, interview, August 2021). Over the years, many of these imported species have come to be viewed as native aspects of the local landscape, as illustrated by the lyrics of the famous Israeli song by Naomi Shemer:

					The Eucalyptus Grove60חורשת האקליפטו   

					“But on the banks of the Jordan, 

					It’s as though not a thing had changed,

					The same silence, the same scenery,

					The eucalyptus grove, the bridge,

					The boat and the water’s salty smell.”
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							Eshel, Zadok (1999): Yemei naharyim: ha’anashim, hayishuv vehamif’al (The Days of Naharayim: The People, the Settlement, and the Plant),Tel Aviv, Misrad habitaḥon (Hebrew).

							Livne, Eliezer and Aaron Aaronsohn (1969): Aaron Aaronsohn ha’is uzemano (Aaron Aaronsohn: The man and his time), Jerusalem, Bialik Institute.

							Rosen, Baruch (1991): “Reshit iklum haecaliptusim be’eretz yisrael” (The Introduction of the Eucalyptus to Eretz Israel), Cathedra 59, 95–102 (Hebrew).
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					1	The Sykes Picot Agreement (May 1916) was a secret convention made during World War I between Great Britain and France for the dismemberment of the Ottoman Empire. This secret agreement was signed between a representative of the British Foreign Office and a representative of the French Foreign Office. Upon this convention, it was agreed that France will receive control on Lebanon, Syria, and large parts of southern and central Turkey. Britain will obtain Jordan, Iraq, and the Persian Gulf. According to the agreement, Palestine will be divided into three parts: the Transjordan, the Negev, and the enclave in the Haifa area were designated for Britain, the Upper Galilee was designated for France.See Biger 2004: 44–45; Soffer 2014: 14.

					2	Transjordan – part of the Ottoman Empire until 1918 and later a mandate of the British Mandatory government. Jordan become an independent Kingdom as of 1946.

					3	Herbert Plumer (1857–1932) was the head commissioner of the British Mandate for Palestine from 1925 to 1938.

					4	An article in the publication of the Mandate for the Land of Palestine on July 24, 1922, which expressed: “In the territories stretching from the Jordan to the eastern border of the Land of Palestine, the holder of the mandate shall be entitled, with the agreement of the Council of the League of Nations, to decide what its status is” (Official Gazette of the Government of Palestine (Israel), Special Issue 1, September 1922).

					5	League of Nations: an organization for international cooperation established on January 10, 1920, at the initiative of the victorious Allied powers at the end of World War I.

					6	Official Gazette of the Government of Palestine (Israel), Special Issue, September 1, 1922.

					7	On September 1, 1922, an official British statement was published that politically and administratively separatedthe East Jordan from Palestine.

					8	The First Zionist Congress of the World Zionist Organization in Basel in 1897 confirmed Palestine as the location for the proposed Jewish State.

					9	Central Zionist Archives H1\2754, online.

					10	Aaronsohn’s strategic plan was to include the Litani River, all the tributaries of the Jordan River, and the western part of the Yarmouk River in the territory of the Land of Israel, which will be designated as the national homeland of the Jewish people (Biger and Schattner 2007: 95).

					11	Rutenberg completed the survey in June 1920 and submitted it to the Zionist leadership and the British Mandate authorities. The plan was examined by a consulting firm, which gave it a positive recommendation. It was first submitted to the British High Commissioner for approval. Rutenberg then began negotiations with the authorities to obtain a concession for producing and supplying electricity.

					12	IEC Archives A4328/1 – a memorandum about registering the British company that Rutenberg had founded with the British Mandatory government signed by S. Horowitz & Co law firm in Jerusalem on March 29, 1923.

					13	IEC Archives A4328/1.

					14	PEC – Palestine Electric Cooperation was founded in 1923 by Pinhas Rutenberg and was granted the “Jordan Concession.”

					15	IEC Archives A23/7710 – Rutenberg presents purchase agreement details to the PEC board of directors, 31 March 1927.

					16	After the border was established, the British Mandate government banned any further Jewish settlement in Transjordan (Ilan 1985: 377–79).

					17	Utopian Architecture – Antonio Sant’Elia published his manifesto on architecture and environment in The Futurist Manifesto, July 11, 1914: “The architecture must be understood as the attempt to be pursued with freedom and boldness, to harmonize man and his environment.” (Sant’Elia 1973: 160–72).

					18	Shlomo Avineri (1981: 97) describes the realization of architectural ideas from the Modern movement as the fulfillment of the dream of 19th-century Utopian Socialismin Europe.

					19	Other power stations in Palestine were realized in Jaffa/Tel Aviv (1921–1923), Haifa (1923–1925), and Tiberias (1923–1932) (Zohar 1994: 28–31; Avitzur 1995: 121–22).

					20	The Torrens System Certificate was introduced in South Australia in 1850 by Sir Robert Torrens (1812–1884). It organizes blocks and parcels into immutable units with rights assigned to them (Gavish 2004: 128).

					21	The Land Surveyors Ordinance was published on May 1, 1925 and stated: “The following particulars shall be shown as headings on every survey plan: name of district, name of town or village, name of quarter, locality or block (if any), name or names of person or persons for whom the planis prepared.”

					22	The geodetic points required for mapping are classified by fixed points, or trigonometric stations, determined by trigonometric methods and within sight of each other for the surveying observations. These imaginary lines form the sides of the triangles of the observation net.

					23	The group included IEC engineers Avraham Rutenberg (1893–1982) and Avraham Kegerlitzky, as well as surveyor Yosef Treidel (1876–1927) from the Kinneret colony, who surveyed a large portion of the land of the new Jewish settlementsin Palestine, and three assistant workers (Eshel 1999: 45).

					24	The hydrological measurements were done by the qualified engineers, Avraham Rutenberg and Avraham Kagerlizky, and Joseph Treidel was the certified surveyor (Eshel 1999: 45).

					25	Berl Katznelson (1887–1944) gave the initial funding of 1000 sterling from the Eretz Israel Worker’s Fund to make the first surveys and measurements and to prepare the first plansfor the power plant (Shaltiel 1990: 172–73).

					26	Hai Issacharoff (1903–1949) – technical manager of the Naharayim project.

					27	The Trumpeldor Labor and Defense Battalion was named after Joseph Trumpeldor who was killed on March 1, 1920.The battalion was established in August 1920 for the purpose of Jewish labor.

					28	Hashomer Hatzair (“The Youth Guard”) – a political movement that began in 1913 in Galicia. The key values passed on to the movement’s youth emphasized Zionism as a cooperative lifestyle and immigration to Palestine. Labor Movement Archives, IV/2010/2/3A.
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					29	Labor Movement Archives, IV/2010/2/3A.

					30	IEC Archives A23377/10. Rutenberg report to the PEC Board of Directors about the workers.

					31	IEC Archives A2377/12. Rutenberg report to the PEC Board of Directors on the progress in the work, January 12, 1927. Rutenberg stated that work would soon begin on the preparation of a section of road from the upper canal tothe Yarmouk River.

					32	PEC via Pinhas Rutenberg purchased 6,000 dunams in Transjordan with the consent of the Emir Abdullah and with British approval (Ilan 1985: 332; Shaltiel 1990: 400–402).

					33	IEC Archives A1521/8. Report from Ya’akov Olami, an agronomist from Mikv’e Israel, on the cultivation of the fields of Naharayim.

					34	IEC Archives A1505/1. Request from Rutenberg to railway authorities, August 29, 1927.

					35	This project was prepared by T.D. Sorsky, MA building engineer at the PEC and the PEC’s planning office. The houses were to be built of concrete with tiled roofs. Rutenberg report to the PEC Board September 5, 1927, stating that there were20 Arabs among the Jewish workers, IEC Archives, A2377/10.

					36	IEC Archives A1507/9. Tel Or was the only Jewish settlement east of Jordan; intended to house the permanent workers of the power plant and their families with the aspiration that the settlement will eventually become an agricultural settlement marking the eastern border of Palestine (Naor 2003: 192).

					37	IEC Archives, A1507/9/A – letter from the PEC Secretary Yekutiel Baharam to the Jordanian government, July 20, 1922.

					38	There were several housing units in the Naharayim project, including for laborers, doctors, and schoolteachers. The PEC financed the establishment and construction of other building facilities such as a school, kindergarten, clinic, grocery store, and cultural center (Eshel 1999: 85).

					39	Benyamin Orell (1889–1967) was born in Lithuania and emigrated in 1908. He studied art at Bezalel, after which he worked in various architects’ offices in Berlin and Paris before opening a private architectural office in Haifa with Yehezkel Zohar (Heinze-Greenberg, Herbert and Sosnovsky 2003: 30).

					40	Labor Movement Archives IV-210-23A. Seventy laborers from Transjordan worked in the power plant according to the agreement between Rutenberg and King Abdullah (Naor 2003: 113–14).

					41	Two industrial factories were built in the Jordan Valley, in Kibbutz Afikim in 1932 for the manufacture of wood and in Kibbutz Ashdot Ya’akov in 1938 to produce fruit juices (Ben-Arieh 1965: 256).

					42	IEC Archives A2377-11 – Rutenberg to the PEC board in November 1928. A progress report on construction work atthe plant.

					43	IEC Archives A2377-12 – Rutenberg wrote to Lord Reading, Chairman of the PEC Board of Directors on December 1, 1927, that the locomotives and carriages would soon be usedto transport building materials to the power station.

					44	IEC Archives A1505/1 – request from Rutenberg to the railway authority, August 29, 1927.
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					54	IEC Archives A1513/13 – letter from the PEC Secretary Yekutiel Baharav to Kibbutz Beit Zera concerning the installation of new power lines.
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					59	The eucalyptus has over eight hundred species varieties. In the early 20th century, it was the tree from which the largest number of species was tried to acclimatize in Palestine (Biger and Lifshitz 1988: 127).

					60	The Eucalyptus Grove, written and composed by Israeli songwriter Naomi Shemer, 1966.
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					Cahier photographique

					Chapitre 2
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					Photograph

					Shot of the large power house under construction. Cranes and scaffolding are visible on the right side.

					20.09.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Alternative view of the power house being constructed and the river barely visible at the bottom edge.

					18.10.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					View from across the river showing the power house and pressure basin during construction.

					30.01.1930

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Alternative view of the power house being constructed and the river barely visible at the bottom edge.

					18.10.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Overview of the power house during construction showing the surrounding area.

					10.01.1930

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					View of the pressure basin being constructed from the upstream side. Scaffolding and equipment still present.

					12.06.1930

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Construction of the power house slowly progressing over the months.

					10.01.1930

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Pressure basin and outdoor transformer station under construction.

					10.06.1930

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					View of the power house and pressure basin during construction from the lakeside.

					09.06.1930

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Construction progress of beams and arches set on penstocks for the steep and sloping terrain.

					20.09.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Large outlet pipes running down a steep slope being connected to the power house.

					30.06.1930

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Alternative view of the penstocks outlet being constructed on a steep slope.

					18.10.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Concrete beams are being put in place to support the structure on the penstocks slope.

					02.07.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Construction of beams and support rods on the penstock slope.

					15.07.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Amir Abdullah, Colonel Laurence and Sir Herbert Samuel posing for a photograph with spectators at the Amman Aerodrome.

					04.1921

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Large crane pulley system for construction.

					21.06.1926

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Specialized excavator machine with digging claw operating at the construction site.

					14.07.1926

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Overview of the construction site with excavators running in the background and a train passing the tracks in the foreground.

					23.04.1926

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Group of workers repairing a breach in the dam that causes water to flood the pits.

					23.11.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Large crane with pulley system lifting out heavy rocks and debris from a newly dug pit.

					11.11.1926

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					A worker overseeing construction while a large bit of heavy machinery runs alongside the sloped terrain.

					18.05.1926

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Concrete foundation poured and set to dry with tall walls erected in the background.

					06.11.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing the power house pit being flooded with water during early construction stages.

					04.02.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Alternative view of the power house pit being flooded with water during early construction stages.

					05.02.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Two workers supervising a large specialized machinery digging trenches for use during construction.

					25.03.1926

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Construction in progress of the Rutenberg hydro-electric power plant. The power station was a dammed power station on the Jordan River.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Pressure basin at the bottom of the image with the power house dam on top during early construction stages.

					15.05.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers supervising the pouring of concrete into the pressure basin foundation. Electricity masts visible.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Another angle of the pressure basin as the walls are being cast with concrete and set to dry.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Pressure basin and outdoor transformer station under construction.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing funnels used to pour large amounts of concrete from up the hill and down into the foundation of the power house.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Another view of the power house and pressure basin used to generate hydroelectric power.

					16.05.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Close-up image of the pressure basin in the background during construction. Visible train tracks in the foreground.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Detailed image of a concreting chute used to funnel the many tons of concrete poured to make the foundation of the power house.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Detailed view of the power house sitting on the sloped and hilly terrain. The pressure basin is visible on the bottom.

					16.05.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Another progress image of the foundations used for the main power house building taken early in the process.

					18.11.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					A few construction workers supervise the laying of the large concrete foundation slabs for the power house.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Detailed view of how thefoundation for the power housewas shuttered with support beams.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Large temporary canal that has been excavated to divert water from the Jordan River while work is in progress.

					30.07.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Power house and pressure basin under construction. Scaffolding and temporary beams still in place.

					18.10.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Builders hard at work pouring concrete to cast the walls of the power house’s main building.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Detailed view of the concreting arrangement for the power house foundation and walls.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Ladders, scaffolding and supporting beams used to shutter the penstocks inlet in the pressure basin.

					19.06.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph 

					Supporting beams carry the concrete chutes used for pouring concrete down the hill and into the foundation of the power house. 

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Pressure basin under construction with support rafters holding up concrete chutes for pouring the foundation.

					09.04.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Another angle of the pressure basin being constructed on the steep slope.

					06.11.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph 

					Support structure arrangement to help guide the concrete pouring used in the pressure basin and power house.

					19.04.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Early image showing the work site excavated before the main construction has begun.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Another view of the support structures in place for building the dam, power house and pressure basin.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Small temporary structure on the left to house equipment while pressure basin is being constructed.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers busy concreting the lining of the headrace in the foreground. Construction machinery seen in the distance.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Two workers stand on the right side of a large concreting chute used to transport large amounts of concrete to the power house foundation below.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing work in progress of concreting the trestle inside the main power house building.

					18.11.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Bird’s-eye view of the power house being constructed from far away. The pressure basin is visible at the bottom.

					06.11.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Large image showing the extensive support structures used for lifting the concreting chutes.

					11.01.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					The power house and dam under construction with the River Jordan flowing in the bottom of the image.

					18.10.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Power house construction in progress with scaffolding and temporary beams still in place.20.09.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Early image of the hydroelectric power house being constructed on the site.

					30.07.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Very early image taken of the construction site before excavating and building has begun.

					25.12.1927

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers wheel carts on tracks filled with stones to be used for protecting a temporary diversion dam.

					21.11.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Builder walking across the rubble dam set up in the Jordan River near the power house site.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Another view of the rubble dams and their effect on the water flow of the Jordan River.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Wide shot of workers placing the last rocks and stones for the temporary diversion rubble dam.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers building a temporary dam to block off water from the River Jordan and fill the future tail rack wall.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph 

					Manmade rubble dams cross the River Jordan near the power house construction site.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Another view of the large rubble dams erected over the Jordan River diverting water from the power house site.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers using a wooden structure to help clear large stones and boulders from the Jordan River.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					Large excavated pit being pumped free of water to begin construction on the site.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers clearing water out of the pit where the power house foundations are meant to be.

					06.11.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Large machinery excavating near the water pit for the power house’s foundations.

					06.11.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing the various levels of excavating done during the early construction stages.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers busy pouring concrete for the power house foundations by hand and chute.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Early image showing the site for the power house with the River Jordan flowing in the foreground.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Manmade rubble dams erected to divert water around the power house construction site.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Overview of the pressure basin and power house taken from a nearby island.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Another view of the power house construction site and the Jordan River.

					06.11.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Overview of the construction site where the hydroelectric power house was built. Jordan River on the left side.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph 

					Early image taken of the construction site near the pressure basin and power house.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Result of workers having closed off the left arm of the Jordan River with rubble dams.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					Workers in progress of damming the Jordan River with rocks and stones to divert water from the river.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Landscape image showing a beautiful view of the Jordan River in the foreground and rolling hills in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Construction work going on in the foreground with a wide shot of the Jordan River in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Builders working on the construction site in an excavated pit with machines in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image taken during the construction of a deviation from the main Jordan River.

					Early 1920s. 

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Bird’s-eye view of a diversion dam built alongside the Jordan River.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Rapidly flowing water on the Jordan River settles down because of the manmade deviation.

					Early 1920s. 

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Bird’s-eye view of a diversion dam built alongside the Jordan River.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Bridge with railroad tracks overlooking the beginning construction of the Jordan-Yarmouk canal.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Multiple trains running on railroad tracks with cargo cars attached in the foreground and rolling hills in the background.

					12.01.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					People looking at a train loaded with cargo driving past them on the railroad tracks.

					22.01.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Support structure to help mounting of the locomotives in the middle, with a locomotive waiting on the right side.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph 

					Builders working on the construction of the Yarmouk way by laying railroad tracks and leveling the landscape.

					06.11.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Multiple trains running on railroad tracks with cargo cars attached in the foreground and rolling hills in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Locomotive with many attached cargo cars driving across a cantilever bridge loaded with cargo.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Fast flowing water passing under a bridge from the Yarmouk River, which is the largest tributary of the Jordan River.

					06.11.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph 

					Image showing a locomotive crossing the Jordan River on a bridge, and the reflection mirrored in the water.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Image showing heavy flow from the Yarmouk River passing underneath a railway bridge with people walking across it.

					06.11.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Construction of the bridge in progress with builders on the railroad tracks busy with work.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph 

					Large newly built stone bridge with arcs supporting flow of water from the Jordan-Yarmouk canal.

					20.09.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Image showing the railway bridge headrace canal during construction.

					18.07.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Temporary bridge built over existing railway tracks for use during construction.

					28.06.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Image showing the railway bridge headrace canal during construction.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers and machinery busy excavating dirt and rubble to make room for the railway bridge.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Workers and an excavator machine in the process of clearing the allotments for the railway bridge.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Progress image of the construction of a railway bridge over the headrace canal.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Workers standing outside the temporary power house completed with build. A train driving past on the tracks.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Progress image of the construction of a railway bridge over the headrace canal.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Same railway bridge a month later showing how the support pillars make way for the headrace canal.

					06.11.1928

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Close-up of the engine room inside the hydro-electric transformer station’s power house.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Large excavator machine driving away from a completed job on the power house.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Close-up photograph of the big stone crusher used extensively for the construction project.

					22.01.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Another view of the big stone crusher, this time from the backside. Railway tracks transporting crushed rocks away.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Detailed view of the electronic switchboard with dials, buttons and panels to divert power to different areas.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing the outside of the building used as a smithy during construction.

					19.02.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Overview of the temporary buildings used by construction workers to complete the power house.

					31.05.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph 

					Group of buildings used by construction workers during the building process to store tools.

					17.01.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					General overview of the temporary dining hall, main entrance and workers’ camp.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Image showing a house being constructed that is nearing completion.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Bird’s-eye view of the river landscape with bridges, railway tracks and rolling hills all visible.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Another angle showing the finished Rutenberg hydro-electric power plant.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Taken of the finished power house building called the Rutenberg hydro-electric power plant.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					The Rutenberg hydro-electric power house with pressure basin and dam arrangement completed.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Another angle of the pressure basin and dam arrangement with work still in progress.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					People standing close to the entrance of the big stone crushing machine used throughout the construction. 

					22.01.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Two smiths working with irons and hot coals inside the smithy building.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Interior image showing the warehouse on the construction site that housed many different items.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph 

					Group of workers busy constructing items and building materials in the workshops.

					25.02.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Image showing the site of the headrace canal and a group of other buildings in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					General overview of the construction site where materials and tools were stored.

					15.11.1929

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Early image showing the first buildings that make up the workers’ camp.

					17.11.1927

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Wide shot of the river being diverted to provide power source to the power house and pressure basin.

					21.11.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Long distance photo of the first barracks being erected and a temporary tent housing important items.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image giving a more detailed look at the type of buildings erected on the campsite.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Landscape picture of the area surrounding the construction site with the Jordan River cutting through the middle.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Three workers stand on the roof of a building during construction at the main site.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Aerial view of part of the construction site and surrounding landscape.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Close-up of the dam and pressure basin used by the Rutenberg hydro-electric power plant.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Aerial style bird’s-eye view of the entire construction site and surrounding landscape.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Landscape of the surrounding area and wide river in the background. Construction in progress in the bottom right corner.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					
						
							[image: ]
						

					

				

			

			
				
					Photograph

					Temporary scaffolding holding up parts of the main power house building on the construction site.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Fast-flowing whitewater river in the foreground and the dam and power house station in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Two people working on measuring the land by theodolite, which is an optical instrument for precise measurements.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing the entire view of the Rutenberg hydro-electric power plant with rolling hills in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image of the Jordan River running next to the power house with hills on both sides.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Temporary buildings stand in shadow on the site of the hydro-electric power plant.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Overview of the power house during construction showing the surrounding area.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Aerial view of the entire construction site where the hydro-electric power plant is being constructed.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					The Jordan River leading up to the hydro-electric power plant. Temporary scaffolding stil showing on the right side.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Group of six supervisors looking at the map to establish where and how to proceed with construction.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Interior photograph depicting the service kitchen and kitchen crew busy cooking food.

					27.01.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph 

					Four women washing clothes inside the temporary washing room building on the construction site.

					27.01.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Two women talking in the kitchen standing besides enourmous pots and pans.

					27.01.1929

					Source: IEC Archives, Haifa, Israel.
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					Photograph 

					Aerial view of the landscape surrounding the construction site.

					02.1931

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing the Yarmouk Quarry underneath the railway bridge.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph 

					Detailed view of the Jordan-Yarmouk River flowing underneath the railway bridge with rolling hills in the background.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph 

					Group of people standing near the Yarmouk Quarry with the railway bridge overhead.

					15.10.1928

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Large gathering of many of the workers involved during the massive construction project.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Next to the Bridge No. 1 a group of people posing for a photograph crossing the Yarmouk River on a trip to Bnei Kinneret.

					1936

					Source: IEC Archives, Haifa, Israel.
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					Photograph

					Image showing a section of the canal used to divert the flowing river for use at the power plant.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph 

					Inside the newly construction power station, showing how the finished building looks with machines added.

					09.1931

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					A few people walking across a large portion of a canal. Image taken during the Mandate of Jisr el Majami.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					Photograph

					Guards letting an automobile enter the perimeter of Jisr el Majami during the Mandate. Old brick building in the background.

					Early 1920s.

					Source: IEC Archives, Haifa, Israel.

				

			

			
				
					[image: ]
				

			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				
					[image: ]
				

				
					
						
							
								
									
										[image: ]
									

								

							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								
									
										[image: ]
									

								

							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								
									
										[image: ]
									

								

							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

			

			
				
					[image: ]
				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

				
					
						
							
								[image: ]
							

						

					

				

			

		

		
			
				
					[image: ]
				

			

			
				
					[image: ]
				

			

			
				
					[image: ]
				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					View of the river and nature reclaiming the area around the aqueduct.

					23.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Partly collapsed concrete structure to the right side and part of the still-standing brick aqueduct on the left.

					23.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Aqueduct bridge under repair and modernisation with temporary railings and scaffolding in place.

					23.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Old remains of buildings and structures still visible in the landscape around the Al-Baqoura site.

					23.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Nature growing wild around the area of the old power station and pressure basin.

					23.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Image showing part of the aqueduct bridge and surrounding landscape.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Worn and weathered section of the aqueduct bridge from the Al-Baqoura site.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Overgrown area next to the railway bridge with old traincarts visible in the top right corner.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Old structure remains from the time of the power house, photographed during the field research trip.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					All that is left of the abandoned and destroyed buildings. Rubble and debris visible.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Chapter 3/ Buried Landscape

					Israel and Jordan National Period (1948–1994)

				

			

			
				
					A river was here

					It had two banks

					A heavenly mother nourished it with droplets from the clouds

					A small river moving slowly

					Descending from the mountain peaks

					Passing by villages and tents like a charming cheerful guest

					Bringing oleander trees and date palms to the valley

					And laughing to nocturnal revellers on its banks:

					“Drink the milk of the clouds,

					water the horses

					and flow to Jerusalem and Damascus!”

					Sometimes it sang heroically

					Sometimes passionately

					It was a river with two banks

					And a heavenly mother who nourished it with droplets from the clouds

					But they took its mother hostage

					And the small river ran short of water

					And died, slowly, of thirst

					—Mahmoud Darwish, A River Dies of Thirst

				

			

			
				
					نهر يموت من العطش

					كان نهرٌ هنا 

					وله ضفّتان

					وأُمٌّ سماويَّةٌ أرضَعَتْهُ السحابَ المُقَطَّرَ 

					نهرٌ صغيرٌ يسير على مهله

					نازلاً من أعالي الجبال

					يزور القرى والخيام كضيف لطيف خفيف

					ويحمل للغَوْر أشجارَ دفلى ونخل

					ويضحك للساهرين على ضفتيه 

					((اشربوا لَبَنَ الغيمِ

					واسقوا الخيول

					وطيروا إلى القدس والشام))

					كان يغني فروسيةً مرةً

					وهوى مَرةً 

					كان نهراً له ضفتان

					وأُمُّ سماويّةٌ أرضعته السحاب المُقَطَّر

					لكنهم خطفوا أُمَّه

					فأصيب بسكتة ماء

					ومات , على مهله , عطشاً 

				

			

			
				
					[image: ]
				

			
			
				[image: ]
			

		

	
		
			
				[image: ]
			

			
				[image: ]
			

			
				
					The Naharayim power plant was shut down on May 14, 1948, the very date of the proc-lamation of the establishment of the State of Israel. At approximately 10:00 pm that evening, Iraqi forces arrived at the gates of the power station, attached explosives, and demanded the plant’s complete shutdown. The plant’s operators cut the flow of electricity to prevent carnage and destruction. It would never resume operation.

					The war for Israeli independence ended on April 3, 1949 with the signing of the Armistice Agreements, which provided the first official contours of the new State of Israel. The disputed territories were divided between Israel, Palestine, and Jordan (Biger 2018: 130). The Naharayim site was split between Jordan and Israel, with the former taking the power plant itself and the latter taking the manmade island at Naharayim (Schattner, interview, March 2021).

					As Wolf (1995) points out, as soon as hostilities ended and borders were estab-lished, each newly- created country began pursuing its own water resource develop-ment projects. This was complicated by the fact that the border between Israel and Jordan was placed primarily in the middle of the meandering and seasonally shifting Jordan River. Moreover, at Naharayim, there was a 1.9-km section of the border that did not follow the river and was contested by Jordan despite its having signed the Armistice Agreements.

					 This border, drawn in a straight line, placed within Israel both an entire section of the Jordan River and part of the reservoir, which had been built at the confluence of the Jordan and Yarmouk rivers in the 1920s (Biger, interview, March 2021).

					Over the last 70 years, given the importance of water regime, hydrological sur-veys became a vitally important geopolitical apparatus for controlling the Jordan Valley. They also resulted in the strategic decision to bury the surface waters of the Jordan and the Yarmouk rivers in underground pipelines. The disappearance of sur-face water from the site further altered the terrain, producing what could be referred to as a “burial of the landscape.”

				

			

			
				
					1948-1994
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					After the War of 1948, the territorial role water played in relations between Israel and Jordan(hydro-politics) can be divided into two historical periods. The first period, from 1948 to 1967, was characterized by conflict and unilateral action (Kliot 1994: 6; Porat 2019: 18; Schattner, interview, March 2021). Relations during this period were mostly antagonistic and seen through the lens of land and water security, despite the fact that Israel and Jordan had both agreed to the Armistice Agreements and the Johnston Plan (Wolf 1995: 46–47; Shemesh 1997: 104–107). The second period, from 1967 to 1994, can be characterized as one of “quiet co-ordination.”

					As Israel took its first steps as a new state, one guiding socio-political concept was “mak-ing the desert bloom” (Heller 1985: 104; Porat 1993: 122–25). To achieve this, copious amounts of water would have to be supplied to the barren Negev Desert in southern Israel. In his article “To the South” published in 1956, Ben-Gurion wrote of turning the desert wilderness green, channeling water into it, and settling pioneering youth and immigrants in these previously uninhabited areas. In his vision, a new and advanced technological infrastructure would be the foundation of a modern society.

					Jordan was also pursuing water infrastructure projects with similar aims, however, the underlying motivations of each country’s desert development policy differed. Whereas Israel’s policy was rooted in the reclamation of the desert for the establishment of a homeland, Jordan’s policy was influenced by a need to accommodate Arab refugees from the War of 1948 (Naff and Matson 1984: 34; Lowi 1993: 53–54; Sosland 2007: 25). Additionally, Jordan had to contend with even greater aridity and water scarcity than Israel. Hydraulic development was thus of utmost geopolitical importance to Jordan as well (Ababsa 2013: 60–63).

					The rise of the dual-statehood territorial regime changed each country’s strategic view of the area. At one time viewed as a space with productive potential for both sides of the Jordan River, this area came to be perceived as a space to be secured and defended in the name of national interests and sovereignty (Lowi 1993: 37–38). As a result of this territorial shift, the waters of the Jordan and Yarmouk rivers were siphoned off by two separate and unilateral water development strategies. Eventually, this reality led to political conflicts over water at and around the Naharayim site. Ultimately, the interaction of the water development 
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					projects and military defense strategies of two states in the context of a dual statehood territorial regime led to the burial of the landscape.

					1948–1949: War of 1948

					The War of 1948 broke out when the British Mandate in Palestine ended and the State of Israel was declared. The war pitted Israel against Arab nations: Egypt, Jordan, Lebanon, Syria, and Iraq (Gelber 1993: 158–61). The 1949 armistice borders on Jordanian and Israeli military maps reflected the new political power structure imposed on the natural landscape in the Jordan Valley (Biger 2018: 128, 144; Schattner, interview, March 2021) g M35.

					On May 12, 1948, the general commanders of the Arab armies met in Damascus to prepare their final assault on the Naharayim power plant (Amitai 2016: 80). They decided that an Iraqi army would invade Cisjordania via the Jordan Valley. On May 14, 1948, the Mandatory and Ottoman bridges were blown up by the defenders of Kibbutz Gesher. This led the Iraqi forces to assemble on the southern end of the Zemach-Gesher sector and to go into action on May 15, 1948 (Gesher 1958: 33–35; Tal 2004: 255).

					The battle of the Jordan Valley marked a significant shift in the geopolitical power structure of the region. The Iraqi forces captured some strategic points near Kibbutz Gesher but were repelled in their attempts to take over the kibbutz. The Iraqi forces eventually retreated. Fighting around the Naharayim site ended with the Jordanian and Iraqi forces occupying the power plant and the eastern and southern side of the lake, while the Israeli forces positioned themselves west of the Jordan River (Kahal 1957: 89; Gesher 1958: 10; Etzioni 1950: 178–80).

				

			

			
				
					c M35 The Israel and Jordan Statehood Map and Armistice line, 1:250,000, 03.04.1949.

					The Armistice line was marked on maps in green pencil and became known as “The Green Line”. The ceasefire and agreements map were signed in Rhodes on April 3, 1949. The demarcation of the diagonal line that was marked between the two points across the reservoir, could serve as a proof of Israeli strategic ambition to control the water sources of the Jordan andthe Yarmouk rivers. Source:The Israel Mapping Center,Tel Aviv, Israel.

				

			

			
				
					Map of the State of Israel with Hebrew names marked in purple and the Green Line over the Jordan Valley, scale 1:250,000, 3 April 1949. Source:The Israel Mapping Center,Tel Aviv, Israel.
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					On August 10, 1948, Iraqi forces and Israel signed a truce for the sector of the Yarmouk and Jordan rivers south of Lake Tiberias, including the Naharayim area. The agreement was signed according to a topocadas-tral map at a scale of 1:100,000, on which borderlines were sketched in accordance with the deployment of military forces on May 15, 1948. It was later signed by representatives from Israel and Iraq, whose forces held the sector, along with UN supervisors. The map helped establish the border in the Naharayim area as it appeared in the War of Independence Armistice Agreement (Amitai 2016: 81).

					In February 1949, negotiations for an armistice agreement between Israel and Jordan began under UN auspices in Rhodes, Greece. The official armistice agreement between Israel and Jordan was finally signed on April 3, 1949, with a ceasefire line coming into effect. The ceasefire line, or line of control, was also considered a military line, which shifted the border at the Naharayim site, with the island transferred to Israeli sovereignty (Biger 1988: 201). Instead of the international border, which had passed along the Yarmouk and Jordan rivers, a line was drawn by Israeli and Jordanian officials straight from the northeastern-most point of the reservoir at Naharayim to a point in the old Jordan riverbed northwest of the power plant. The line passed north of the plant itself, but the area of the manmade island and approx-imately half of the area of the lake was also placed under Israeli sovereignty (Srebro 2014: 63–65) g M35.

					The abovementioned maps and agreements were signed in Rhodes on April 3, 1949. The demarcation of the diagonal line marked between the two points across the reservoir sug-gest that Israel had a strategic ambition to control part of the water resources of the Jordan and Yarmouk rivers (Biger and Schattner 2007: 420) U M33. This geometric line was the only one along the entire Jordan Valley border that did not follow the river’s natural mor-phology (Srebro 2014: 114; 2018: 165). Local needs, geographical considerations, and other concerns that typically factor into the delimitation of international boundaries were never discussed, as both sides viewed the line as temporary (Biger and Schattner 2007: 421). The new borderline changed the traditional boundaries of the Naharayim site.

				

			

			
				
					Members of the Israeli delegation to armistice talksin Rhodes study a map(l-r, Maj. Yehoshafat Harkabi, Maj. Arieh Simon, Col. Yigal Yadin and Lt. Col. Yitzhak Rabin), 1949, A973-i. Source: Tsahal Archives, Tel Aviv, Israel.
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					1949–1994: Border Security

					Although the armistice agreements placed the island at Naharayim under Israeli sovereignty, the area remained as it was when the fighting ceased in May 1948. The territories west of the Jordan River and north of the Yarmouk River were under Israeli sovereignty, and the land there was farmed by the kibbutzim in the area (Kibbutz Ashdot Ya’akov Iḥud and Kibbutz Ashdot Ya’akov Meuḥad, Kibbutz Ein Gev) (Schattner, interview, March 2021). The lands east and south of the lake, including the power plant, were under Jordanian sovereignty and the Jordanian military maintained a presence there. Most of those lands remained under Jordanian sovereignty beyond 1948, but about 830 dunams of the island west of the armistice line remained under Israeli sovereignty until the 1994 Peace Agreement (Rubinstein 1998: 194; Schattner, interview, March 2021; Haddadin, interview, December 2021).

					In the summer of 1950, Israel began exercising sovereignty over the island by landing on it and preparing the land for agriculture. It seems the aim was to establish a ground presence without involving the military. Plans for this exercise in sovereignty began around June–August 1950 when a bulldozer built a passage across to the island and tractors began crossing (Schattner, interview, March 2021).

					During the summer of 1953, Israel began building “The Jordan Factory” (what would become the future National Water Carrier Project), in order to allocate water from Yarmouk River to Lake Tiberias (Kalee 1965: 127–33; Shemesh 1997: 11–12). Meanwhile, the land was farmed without interference several times a year using tractors from the Jordan Valley kibbutzim. The Israel Electric Corporation, which owned the land, paid the kibbutzim for their labor. The island area was officially re-gistered with the Israel Land Administration Authority, an act of territoriality and ownership on the disputed land (Biger and Schattner 2007: 421).

					The operation ended successfully with no inter-ference by the Jordanians and with no need for mil-itary intervention by Israel, though matters later took a different course. The Jordanian government 

				

			

			
				
					M39 Israel-Jordan Border map, Kinneret sheet 4-IV, 1:50,000, 01.05.1968.

					The Israel and Jordan border map after the Six Day War of 1967. The colored border was replaced by the “Green Line” with a permanent boundary line which was to be marked in purple to indicate the change in the border’s status from temporary to permanent. Source: The Israel Mapping Center, Tel Aviv, Israel.
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					filed a complaint with the United Nations Security Council alleging that the incursion con-stituted penetration of Jordanian territory and a violation of its border. The response of the Israeli representatives was that the territory had been obtained legally and justifiably and would therefore not be conceded. The Israeli position was that if the Jordanians wished to discuss the matter, they should do so within the framework of the discussions with the Mixed Armistice Commission (Schattner, interview, March 2021).

					The armistice line was marked on maps in green pencil and became known as “The Green Line” (Efrat 2006: 57–58; Biger 2018: 157) g M35. With some modifications, the line basically marked the points at which the opposing armies had stood on the first day of the ceasefire. It was replaced shortly afterwards with a permanent boundary marked in purple to indicate the change in the border’s status from temporary to permanent g M39.

					The October War of 1973 marked the end of the second stage in which the boundary lines were dictated by force rather than by diplomatic negotiations, referred to as the third stage bilateral diplomatic boundary negotiations. These negotiations marked a new era in the history of the Middle East. For the first time, Israel gained a recognized international border through peaceful diplomatic negotiation (Biger, interview, March 2021). 

					During the statehood period (1949–1994), Naharayim gradually became a deserted site, as the power plant had been abandoned since the 1949 armistice agreements (Eshel 1999: 132; Naor 2003: 234–35). Starting in 1950, Israel and Jordan acted independently to implement national water infrastructure projects based on strategic aims of water scarcity and water volumes detailed in the Johnston Plan (Wolf 1995: 50).

					The Yarmouk and Jordan rivers’ water resources were exploited by both Israel and Jordan in different ways. Israel extracted 70 million m3 of water from the Yarmouk River and 48 million m3 from the Jordan River, while Jordan diverted 120 million m3 from the Yarmouk River (Gazit and Soffer 2002: 54; Srebro, interview, April 2021; Haddadin, interview, December 2021). Due to the water requirements of both countries, the natural water courses of the Jordan and the Yarmouk rivers were diverted outside the Jordan River’s drainage basin through underground pipes, which practically eliminated the Jordan River’s natural drainage basin (Schattner, interview, March 2021).

					1994: Peace Treaty

					On October 26, 1994, a peace agreement was signed between Israel and Jordan. Questions of borders and water were among the major issues discussed and agreed upon in negotiations. A special subcommittee team for border affairs comprised of experts from both countries 
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					began to discuss the exact demarcation of the border at Naharayim along the lines established by the British Mandate in 1922 (Milich and Varady 1998: 7–11). It was agreed that, under inter-national law, “the new border line shall follow the middle of the main watercourse of the Jordan and Yarmouk rivers. The boundary line shall follow natural changes (accretion or erosion) along the course of the rivers unless otherwise agreed. Artificial changes in or of the course of the rivers shall not affect the location of the boundary unless otherwise agreed. No artificial changes may be made except by agreement between both Parties.” This article was written to prevent a new alteration to the physical terrain as in the case of the island at the Naharayim site. The Israel-Jordan Peace Treaty was the first international agreement on a border in which orthophoto documentation was applied. After both parties agreed to the agreement, the area in question was marked, measurements were made, and the coordinates and joint documentation were set as the new official boundary between both countries.

					In the Washington Declaration of July 25, 1994, the Jordanian claim to the island became publicly known, and a controversy arose over the farming works of the kibbutzim around the Naharayim site. A special regime in Naharayim was attached to the declaration as an Appendix (under the heading “Border Agreements,” which were part of the Peace Treaty between the two countries signed on October 26, 1994. The Jordanians referred to Naharayim as Al-Baqoura, which was a nearby village located on the Yarmouk River.

					The Naharayim/Al-Baqoura Agreement did not include the power plant itself. The plant and the nearby workers’ neighborhoods remained under Jordanian sovereignty. A special regime would be applied to the island, in which the land would be under Jordanian sover-eignty but owned by Israel (Rubinstein 1998: 354–55). When peace talks between Israel and Jordan began in late 1993, the Jordanians reasserted their claim to the island of Naharayim (Schattner, interview, March 2021).

					The Israel-Jordan Peace Treaty also covered the issue of joint management of the water resources, with Article 6 entitled “Water Resources.” Its aim was to “achieve a comprehensive and lasting settlement of all the water problems between Israel and the Kingdom of Jordan.” It was the first agreement of this nature signed between Israel and any of its neighbors.

					The Peace Treaty signed in October 1994 established the Israel-Jordan Joint Water Committee (IJJWC), which was tasked with developing cooperative plans for the purposes of increasing water supplies and improving water use efficiency. It also specified the volumes of water to be used, stored, and transferred by and to each country during a summer and winter season (Gazit and Soffer 2002: 43). Jordan was entitled to store 25 million m3 of the Upper Jordan winter flow on the Israeli side (in Lake Tiberias) and recover that amount 
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					during the summer months. Jordan was entitled to build a dam on the Yarmouk River down-stream of the diversion point of the river’s water to the Ghor Canal (otherwise known as the King Abdullah Canal) (Soffer 1992: 60).

					Jordan was also allowed to build a dam of 20 million m3 capacity on the Jordan River south of Lake Tiberias on the border between the two countries. Since Israel was to provide only 50 million m3/year of additional water to Jordan, a quantity insufficient to allow the Jordanians to cover their annual deficit, the two countries agreed to cooperate in finding sources to supply Jordan with an additional 50 million m3/year of potable water within one year of the treaty’s entry into force (Fischhendler 2008: 104–105; Beaumont 1997: 418–20).

					The Peace Treaty paved the way for the transformation of water resources and the natural landscape due to the division of the waters of the Jordan and Yarmouk rivers. Both sides would work to ensure an additional supply of water for the Jordanian water economy. Owing to global warming and drought, Jordanians might still today face a critical shortage of drinking water, which could undermine political stability in that country (Gazit and Soffer 2002: 53–54). Therefore, securing an adequate water supply is viewed as a major factor in the stabilization of relations between both countries. Yet the Jordanians continue to feel vulnerable since they rely so heavily on Israeli water sources (367 million m3 from the Yarmouk River, 100 million m3 from Lake Tiberias, and 243 million m3 from springs south Lake Tiberias) (Gazit and Soffer 2002: 55). The issue of balancing water resources between the two countries may be viewed as the introduction of hydro-political territori-ality at the Naharayim site. It serves as a geo-strategic form of currency through which Jordan River receives water from Israel in order to maintain peace.
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					Starting in the late 1940s, both Israel and Jordan pursued their own water regime survey practices on the Jordan River (Khouri 1981: 62–67; Soffer 2006: 137–41). In addition, each coun-try implemented its own national water development project; the National Water Carrier in Israel and the Ghor Canal in Jordan. Each project performed its own water surveys with dif-ferent techniques, leading to dissimilar measurements of natural water flow. These projects further accelerated the diversion of water from the Yarmouk and Jordan rivers into large-scale water projects (Inbar and Maos 1984: 49–50).

					During the statehood period, the Survey of Palestine became the Survey of Israel (Adler and Gavish 1999: 1). In the early 1950s, Jordan created a centralized Department of Land and Survey in Amman by merging two preexisting survey offices, which had been devoted to the west and east banks of the Jordan River, respectively (Haddadin, interview, December 2021). In 1975, the Royal Jordanian Geographic Centre (RJGC) was established to oversee surveying and mapping in the country.

					According to the Israeli water policy negotiator, David Schattner (2021), despite friction over the water regime, Israelis and Jordanians met frequently to discuss policy frameworks for sharing the water of the Yarmouk River. With each side bringing its own, often differing, hydrological data, frequent adjustments to the transboundary water regime had to be made. As Schattner (2021), who was present at many bilateral meetings, points out, the meetings served to create working relations and mutual respect between water experts on both sides. However, due to unresolved broader regional conflicts over territory and refugees, the bilat-eral water negotiations never gave rise to a joint water policy agreement between the two nations (Schattner, interview, March 2021).

					Hydrological cartography became a vitally important geopolitical apparatus for controlling the Jordan Valley (Klein 1996: 89). In fact, given the importance of water for Jordan and Israel, survey activities were concentrated more heavily on hydrological resources than land resources (Soffer 1992, 150–54; Haddadin, interview, December 2021). The interaction of each country’s distinct water survey practices and national political concepts, which were informed by often divergent volumetric readings, led to radical alterations to the physical landscape in the Jordan Valley. Ultimately, much of the water of the Yarmouk River was diverted into underground pipelines, leading to the burial of the river and change of the landscape itself.
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					The Hebrew Map

					On July 18, 1947, Prime Minister David Ben-Gurion formed a committee whose members included well-known scholars in the fields of cartography, archaeology, geography, and his-tory (Benvenisti 1997: 7). The committee’s task was to determine Hebrew names for villages, rivers, lakes, roads, mountains in the Jordan Valley region, as well as for other parts of Israel. The formation of the State of Israel prompted the need for general maps reflecting the ter-ritory of the new country, due in part to the destruction of the Arab villages in the War of 1948 and the rapid development and expansion of Israeli settlements that replaced them. For example, Faradiyya became Farod, Kasla became Kisalon, and Enukev became Ein Gev (Alster 1952: 9) g M35.

					Re-mapping became the medium through which geo-political ownership of the State of Israel was asserted (Benvenisti 2000: 18; Bar-Gal 2002: 19, 21). From the Israeli government point of view, the “Hebrewization” of the physical terrain was an act of reclaiming the Jewish past for the Land of Israel. From an Arab Palestinian point of view, it could have been seen as an obliteration of the Arab past in Israel and in the Jordan Valley (Azaryahu 2000: 81–85). The re-mapping process by which new Hebrew nomencla-ture replaced the Arabic toponymy of natural features, riv-ers, and villages after the War of 1948 (for example, Dalta became Dalton, Beit Dajan was changed to Beit Dagon and Jisr el Majami became Gesher, גשר) introduced a new ter-ritorial and political claim to the land Annex (Benvenisti 1997: 8, 17) U M42-43 and map p. 115.

					The process to create an official Atlas of Israel began in the mid-1950s. This process, which involved collecting and compiling a collection of maps in order to build a Zionist national identity, was the embodiment of a political and ideological drive to reclaim and transform the territory. All the older maps from the time of the British Mandate were discarded (Bar-Gal 2002: 13). According to Harley and Woodward (1987: 506), mapmaking is a special intellectual 

				

			

			
				
					M41 Geographical map, 1980, Atlas of Israel.

					Physical maps that provide the reader with a general picture of the land: location of settlements, names of streams, road system, relative elevation beforethe sea, state borders. Source: The Israel Mapping Center, Tel Aviv, Israel.
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					tool, by which power can be gained, controlled, legitimized, and organized. The act of map-ping and renaming existing geographical places is a way of diminishing the local landscape by depriving it of its geological history, one layer at a time, while altering the memory of it and its meaning for a people U M42. In Sacred Landscape, Benvenisti (2000: 7) pointed out the disruptive consequences of using mapping as a tool to construct a new reality and pat-tern of habitation on the land. He noted how the demolition of the Arab villages acquired the character of a political mission whose objective was to block the return of Palestinian refugees to their homes (Benvenisti 2000: 166). 

					The creation of new maps by Israel emphasized the mapmaker’s territorial hegemony through the standardization of Hebrew names and places g M41.

					Hydrological Surveys

					Throughout the statehood period, new types of topographical and hydrological surveys were designed by American experts and implemented in the Jordan Valley (Ionides 1953: 153–64; Lowi 1993: 43–44) U M37. These constituted new methods for documenting the diversion of water courses in the area. In the mid-1940s, before the War of 1948, Transjordan and the Zionist Organization commissioned mutually exclusive and competing water resource devel-opment studies. The Transjordanian study performed by Michael G. Ionides envisaged shar-ing 50% of the Jordan and Yarmouk rivers’ water quota between Transjordan and the Zionist Organization. In 1944, the American engineer Walter Clay Lowdermilk published his book, Palestine: Land of Promises, proposing the transfer of Jordan River water to arid lands by divert-ing water outside the drainage basin and refilling the Dead Sea by means of a Mediterranean–Dead Sea Canal (Stevens 1965: 239–40; Lowi 1993: 44–45; Haddadin 2002b: 20; Sosland 2007: 29–30). These studies became the basis for water plans proposed in subsequent years (Ionides 1953: 153–55; Doherty 1965: 13; Saliba 1968: 14–16).

					Since 1948, several in-depth plans for using the Jordan River have been drawn up by Israel and Jordan. The first was the Hays-Savage Plan of 1948, which attempted to implement the Lowdermilk Plan. It also envisaged sharing 50% of the water of the Jordan and the Yarmouk rivers between the Jordan and Israel. The second was the Macdonald Plan of 1951, which was based on Israeli-Jordanian cooperation. Lake Tiberias would be used for joint water storage, and canals would be built on both sides of the Jordan Valley (Kalee 1965: 18–21; Stevens 1965: 254–55; Saliba 1968: 16–17). Both the McDonald and Ionides plans stipulated that the waters of the Jordan and Yarmouk rivers should be used only inside the drainage basin and for the benefit of its residents, as opposed to the Lowdermilk Plan that sought to 
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					divert water outside the drainage basin (Lowi 1984: 11–13; Naff and Matson 1984: 34–35; Haddadin 2002b: 23–25).

					The Cotton Plan of 1955 was an Israeli counterproposal prepared by Joseph Cotton, an American engineer then acting as consultant to the Israeli government U M36. It was unique among the plans insofar as it provided for the use of the waters from the Litani River for power production in Israel and for the replacement of diverted Jordan River water from Lake Tiberias to Beit Sh’ean Valley (Khouri 1981: 71–73; Wolf 1995: 47). Jordan’s irrigation needs were to be met by two canals to carry water from the Yarmouk River to the Ghor Canal. Yarmouk floodwaters would be stored in Lake Tiberias (Nimrod 1966: 47–49; Saliba 1968: 61–99; Lowi 1993: 90–92).

					At the request of the Jordanian government, two American engineering firms compiled a report on a detailed hydrographic survey in 1958. This report, known as the Baker-Harza Plan, provided specific data on irrigable land, the amount of water needed, and soil quality in Jordan. Using the Baker-Harza Plan, Eric Johnston, US President Dwight Eisenhower’s special envoy to help develop water resources in the Jordan Valley Basin, prepared a revised set of proposals known as the Johnston Plan which he presented to Israel and Jordan in early 1955 (Haddadin 2006: 237–38; Soffer 2006: 55). This plan foresaw building a dam in the upper sector of the Yarmouk River at Marqarin to capture 400 million m3 of water for the purpose of irrigating the Jordan Valley. A diversion dam would be constructed at the confluence of the Yarmouk and Jordan rivers near the village of Addassiya in the eastern Jordan Valley. This dam would divert Yarmouk water into the Jordanian Ghor Canal U M37. Lake Tiberias would serve as a reservoir for the Jordan River and for the floodwater from the Yarmouk, which would be diverted into the lake, and would then provide Israel and Jordan with water. Israel would receive 400 million m3 of water, including 375 million m3 from the Jordan River and 25 million m3 from the Yarmouk River. Altogether, 1,287 billion m3 of water from the Jordan and Yarmouk rivers were to be divided between both countries (Saliba 1968: 75–77; Naff and Matson 1984: 39–40; Soffer 2006: 139–40).

					Western engineers and planners drew up most of the water plans and surveys for the exploitation of the Jordan and Yarmouk rivers. Jordan used those plans to expand the agri-cultural irrigation in the eastern Jordan Valley. Israel considered that it had the right to develop the Jordan’s water resources not only for local use, but for national use as well (Inbar and Maos 1984: 47–49; Lowi 1993: 79–89). Israel’s position can be illustrated by the 1964 deci-sion to divert water outside the Jordan River’s drainage basin to the Negev Desert with the help of the National Water Carrier.
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					Mapping Water Regimes

					The water regime of the Jordan River varies greatly from season to season (Gazit and Soffer 2002: 34). Winter floodwaters constitute the largest source of water in the Jordan River. At the Naharayim station, an average flow of 181 million m3 was measured in the winters of 1977/78–1996 and 17 million m3 in the summer over the same period (Klein 2000: 91–92). The main branch of the Yarmouk joins the Jordan River at Naharayim in an area partly occupied by Israel (Klein, interview, August 2021). Mapping the exact duration and timing of floods in the Yarmouk River was more complicated, as its flow was more dependent on yearly rainfall (Courcier, Venot, Molle et al. 2005: 13–14). Most of the seasonal flood flow of the Yarmouk River comes in the rainy winter months of January to March, which are also the peak months of average base flow. From April until November, however, a low average base flow is to be expected (300 million m3) (Klein and Halevi 1987: 2). In fact, the average flow of the Yarmouk River in the winter months (175 million m3) is two to five times that of all the other months, leading to the need to control and store some of the winter flow for the irrigation scheme (Klein 1996: 86; Soffer 2006: 34). 

					It is worth noting that the 1994 Peace Treaty required both Israel and Jordan to prohibit the dispersal of any municipal and industrial wastewater unfit for agricultural use into the Yarmouk or Jordan rivers (Kliot 1994: 190). To protect the shared waters of the Jordan and Yarmouk rivers against pollution or sudden natural changes (natural floods), each country was required to monitor the quality of water along its borders and to build monitoring stations to be operated under the auspices of the Israeli–Palestinian “Joint Water Committee” (JWC)(Haddadin, interview, December 2021). The mapping of water regimes as well as obligatory joint oversight significantly influenced the natural landscape of the Jordan Valley at the Naharayim site U M38.
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					The Iraqi army occupied the Naharayim Power Plant during the War of 1948. The Iraqis evac-uated plant workers and began dismantling the plant itself, including turbines and other equipment. The site also experienced looting (Eshel 1999: 121). With the shutdown of the plant, the hydrological resources needed for operations were reallocated for the purposes of national infrastructure development projects, and strategic reaction based on a political conflict between Israel, Jordan, and Syria (Shemesh 1997: 104, 109–110). This reallocation of water resources through an underground pipeline system initiated a process we refer to as “water burial.”

					The National Water Carrier of Israel created Israel’s main water line, which ran roughly 130 km parallel to the Jordan River U M40. This water infrastructure project was one of the most important tangible expressions of the Zionist vision. In addition, the Jordan and Yarmouk rivers were reallocated to supply water for agricultural and settlement activities in the arid areas in central and southern Israel. At the Naharayim site, Israel reversed the natural flow of water from the reservoir into the zero canal northward to Lake Tiberias (Stevens 
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					Construction work on the Israel National Water Carrier, early 1960s. Photo: Hanan Shade (NCHS/493). Source: Central Zionist Archives, Jerusalem, Israel.
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					1965: 13; Soffer and Kliot 1988: 11). The reallocation of water resources was achieved primarily through underground pumping stations, which were less vulnerable to Syrian attack (Efrat 2018: 722–23). The “water burial” can also be seen as a reaction to a political conflict.

					In 1963, Jordan’s national infrastructure project, the Ghor Canal, became operational. The purpose of this 65-kilometer canal in the eastern Jordan Valley was to transform a semi-desert and sparsely populated region into the country’s largest agricultural area. Water was reallo-cated from the Yarmouk River to farms in eastern Ghor. Water was supplied by a lateral system to increase the agricultural output of the land. It also fostered urbanization projects and the development of basic social services for human settlement (Malallah 1968: 109–110).

					The diversion of water has significantly reduced the flow of the Jordan River (Srebro 2019: 9). The lower part of the Jordan River at the Naharayim site has been severely degraded due to excessive pumping and the inflow of polluted water. In fact, the Jordan River’s main inflow in the area is wastewater and drainage from local settlements (Eco Peace Middle East 2015: 13–15). Over the second half of the 20th century, the Naharayim site was subject to major developmental processes, which had substantial impacts on the natural landscape and ecol-ogy. Of these, hydrological development and water resource reallocation had the greatest influence on the local terrain. The transformation of terrain at the hands of human activity ultimately led to the burial of water and the landscape itself.

					Israel’s National Water Carrier Project

					The National Water Carrier was designed to help implement the Zionist ideology of settling barren lands in the Negev in southern Israel (Blass 1973: 129; Galnoor 1978: 350). From the mid-1960s, Israel diverted increasing amounts of water from the Naharayim site, eventually leading to the disappearance of water from the site. Water was diverted from the Naharayim site by reversing the flow of the zero canal at the power plant (Srebro, interview, April 2021). This was achieved by reversing the flow mechanism from south to north in the canal, which was built in a zero slope so it could canalize water flow in both directions (Klein, interview, August 2021).

					Starting in 1956, Israel acted independently from Jordan to implement the National Water Carrier project based on the principles and volumes that had been detailed in the Johnston Plan (Soffer 2006: 139–40). Jordan also independently executed the Ghor Canal project as a solution for its pressing water concerns, one of which was the need to provide water to the hundreds of thousands of Palestinian refugees who had settled on the other side of the Jordan River (Wolf 1995: 50).
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					The National Water Carrier Project was based on the systematic water plan published in 1946 by Walter Lowdermilk, a US soil con-servationist. The study also appeared in book form in 1948 under the title T.V.A. (Tenessee Valley Authority) on the Jordan. A few years later, a full-scale engineering study was granted to James B. Hays by the Commission on Palestine Surveys established by the Jewish Agency for Palestine in New York. Similar studies were simultane-ously conducted by a group of Jewish engineers under Simcha Blass (1973: 184–85; Inbar and Maos 1984: 21; Allan 2002: 262). The National Water Carrier project of Israel was constructed in several stages. One of its principal aims was to utilize the water of the Jordan River for irrigation and hydroelectric power generation (Schattner, interview, March 2021). The backbone of the project was a free-flow canal for conveying Jordan River water starting from a diversion point at Dan Springs (185 meters above sea level) to the south. Two regulating reservoirs were built at the head of the line at the Hats-bani Reservoir, within the territory of Lebanon, and the Beit Netofa Reservoir near Nazareth, in northern Israel. A new major infrastructure construction that influenced Israel’s water regime was the creation of Alumot Dam 2 km south of the Degania Dam (Avitzur 1977: 131–32; Klein and Halevi 1987: 71–78; Soffer 2006: 157–58).

					On June 10, 1964, the National Water Carrier completed the connection of Lake Tiberias to the national water system. Originally, this water was intended primarily for agricultural purposes, however, over the years, the share of water for irrigation gradually decreased and the share of water for urban needs increased. This national infrastructure project changed the water regime of the entire Jordan Valley, thus significantly affecting both the Naharayim site and the Dead Sea (Blass 1973: 231–33).

					The head of the Water Research Institute at Amman University, Elias Salameh, noted that the shortage of water in Jordan was the result of overuse of water from the Yarmouk River by Israel and Syria (Haddadin 2009: 422–25). In the absence of a dam on the Yarmouk River, Syria continued to divert water upstream for its extensive irrigation projects, and Israel diverted into Lake Tiberias as much of the winter flow as climatic factors and the lake’s storage capacity would allow (Soffer 2006: 159–60). Yarmouk River water stored in Israel’s natural reservoir could then be used for domestic consumption at a national scale. According to Micha Klein (interview, August 2021), Israel stored and exploited most of the Yarmouk’s winter flow.

				

			

			
				
					Prime Minister David Ben-Gurion and Secretary of Defense Shimon Peres with official delegation observing the construction of the Israel National Water Carrier, early 1950s. Photo: Moshe Freedman.
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					Apart from creating artificial storage through dams, there was prac-tically nothing that Jordan could do to prevent Israel’s diversion of water. The combination of Israel’s superior geographic and topographic position and Jordan’s inability to reach an agreement with the other neighboring countries with access to the Yarmouk River augmented the latter’s percep-tion of a growing asymmetry of power in the Jordan Valley (Hassan and Klein 2002: 21–23).

					According to Arnon Soffer (interview, March 2021), Israel diverted approximately 100 million m3 of the Yarmouk’s winter flow into the nat-ural reservoir of Lake Tiberias on a yearly basis during the first half of the 1980s. This was in addition to the 25 million m3 that Israel received during the summer months from the Yarmouk Triangle, in accordance with historical rights and the recommendations of the Johnston Plan. Out of a total discharge of about 400 million m3, Israel was exploiting more than 375 million m3 from the Jordan river and 25 million m3 from the Yarmouk River (Soffer 2006: 140).

					The creation of a new national channelled-water environment through manmade inter-vention depleted the water resources of the Jordan and Yarmouk rivers. Water resources were allocated from the Naharayim site, then flowed north to the Menahamiya Dam, and from there via underground pipe to Lake Tiberias. The construction of the National Water Carrier was driven by ideological and political conditions rather than economic or environmental consideration, and thus depleted the water from the Naharayim site (Lipchin 2007: 256). This depletion resulted from the redistribution of local water on a much larger territorial scale without considering the balance of natural cycles and the preservation of the site.

					The Jordanian Ghor Canal Project

					The construction of a water infrastructure project in Jordan further affected the balance of the natural environment at the Naharayim site (Klein, interview, August 2021). Jordan’s largest and most important water project was the East Ghor Canal, also known as the King Abdullah Canal. The aim of the canal was to produce substantial improvements to the distribution of water in Jordan. The Ghor Canal, which became operational in 1963, played a central role in Jordan’s agricultural development. It was able to supply irrigation water via pumping stations to farmers working on an area of 117 dunams (Kalee 1965: 133; Kliot 1994: 217).

				

			

			
				
					JNF Poster by Franz Klausof the vision for the Negev Desert entitled Realize the Negev Dream, 1940s. Source: Central Zionist Archives, Jerusalem, Israel.
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					Work on the canal began in 1957–1958, after Jordan accepted the Johnston Plan, approximately at the same time as Israel began work on the National Water Carrier. The Ghor Canal was part of a larger-scale plan by Jordan (the Bunger Plan, an integrated con-cept with additional ideas presented by Baker, Harza, Ionides, and MacDonald). The col-lected water volume was large, exceeding 200 million m3. This project implicitly reduced the size of the Yarmouk River and impacted the river’s natural flow. Following this new configuration, the river course that flowed to the Naharayim site was only left to capture runoff water from the Yarmouk River’s small tributaries such as natural wells and wadis (Soffer 1992: 156–58).

					Until the early 1950s, the East Jordan Valley was virtually an uninhabited semi-desert with a nomadic or seminomadic population of around 86,000 (Konikoff 1946: 19; Lowi 1993: 52; Elmusa 1994: 37). The most significant demographic change in the Jordan Valley began in the early 1950s with the settlement of hundreds of thousands of Palestinian refugees follow-ing the War of 1948. The East Jordan Valley became a vast settling ground for Palestinian refugee camps. Water was essential for both agriculture and domestic consumption. According to Lowi, the Jordan Valley became the “breadbasket” of the Hashemite Kingdom. It contained some of the most fertile land in the country (Dees 1959: 357–62; Lowi 1993: 53; Elmusa 1994: 37).

					During the first phase of the Ghor Canal project, a 200-meter-long canal was dug from the Yarmouk River to the southwest. The large-scale plan included the initial construction of the Maqarin Dam and subsequently the Muheiba Dam. More small dams were then built to trap the floodwater of the Jordan River’s eastern tributaries (Soffer 2006: 36). The water was carried from the Yarmouk River to the Ghor Canal via a tunnel near the village of Adasiya. Along the entire Jordan Valley, secondary canals carried water from the Ghor Canal to the fields. The excess water in the fields drained back into the Jordan’s water-course. The planners’ original intention was to use 200 million m3 of water per year to irrigate an area of 11,700 hectares, but the canal ultimately supplied only 160 million m3 per year (Soffer 2006: 149).

					The Jordanian water plan also included important agrarian reforms that introduced new techniques to the Jordan Valley. As a result, the systems used for water distribution and agriculture around the Naharayim site were significantly modified. For example, the agriculture lands on the east side of the Jordan River were cultivated with water from the diverted hydraulic system because local water sources had been allocated to other terri-tories (Khouri 1981: 84–87; Soffer 2006: 155). 
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					Vegetables and other crops grown in the East Jordan Valley supplied the local Jordanian market and were exported to Persian Gulf countries. The rise in demand for water in the area generated an increase in the volume of water flowing in the Ghor Canal leading to a call for the erection of a new water storage dam on the Yarmouk River. A dam on the Yarmouk River would make it possible to double the amount of water in the Ghor Canal through storage of winter floodwater, preventing it from flowing down to the Dead Sea (Malallah 1968: 104; Khouri 1981: 8, 21–22, 70). According to Soffer (2006), dams have increased the storage capacity of the Jordan River by an additional 125 million m3 of water per year. Presently, Jordan uses all the water it could possibly obtain from the Jordan basin. Nevertheless, the condition of Jordan’s water regime remained extremely dire in the early 1990s (Soffer 2006: 14–17).

					Since the 1990s, irrigation methods have been changed from flooding to target and drip, and most of the Yarmouk River irrigation water comes from the Ghor Canal (Haddadin, interview, December 2021). The natural environment and the water regime of the Naharayim site was affected by the construction of the Ghor Canal and the subsequent alteration of the Yarmouk River course in the early 1960s when the natural flow of the Yarmouk decreased significantly (Soffer 2006: 153). The acceleration of infrastructure development, including canals, roads, dams, and building structures on both the Jordanian and Israeli sides dramatically altered the entire ecosystem of the Jordan Valley in the second half of the 20th century.

					Agriculture and Irrigation

					The development of a hydraulic revolution in the Israeli and Jordanian zones of the Jordan Valley during the 1960s and 1970s sparked what Elmusa (1994) referred to as a “Super Green Revolution.” The expansion of the irrigated area and the successful application of “Green Revolution” technologies has changed the face of valley farming over the past three decades (Molle, Venot and Hassan 2008: 429–32). New technologies were a catalyst in the production of high value crops like fruits and vegetables, which proved to be commercially highly prof-itable when exported to regional and European markets (Elmusa 1994: 94–96).

					 Technological advancement in agriculture was rapid and involved both on-farm and off-farm methods. These methods had an impact on cropping patterns, resource use, yields, growth of farm income, and income distribution (Elmusa 1994: 181–86). Both the Israeli and Jordanian governments constructed irrigation works as well as an infrastruc-ture network, which included a major north-south highway, many bilateral roads, an elec-tric grid that covered the entire valley, and other infrastructural projects (Molle, Venot and Hassan 2008: 427–38).

				

			

			
				
					d M46 Satellite Map, Israel and Jordan Border, 1:20,000,

					03.03.2017.

					GPS Map — satellite measurements mapping, both internal and externalby exploiting the information systems in computerized form. It improved the resolution network and storage digital data in the national database. Source: Google Earth.

				

			

			
				
					dd Point cloud model view of the Jisr el Majami Bridge, Reuma Arav, 2017. Source: Technion Haifa and Modelling Lab of the Chair of Civil Engineering led by Professor Sagi Fillin.
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					The technology that most influenced the vegetation and natural landscape at Naharayim in the early 1970s was the drip irrigation system, which radically improved the efficiency of water utilization on crop fields and arboriculture (Blass 1973: 354–55; Avitzur 1977: 137). The water engineer Simcha Blass (1973: 330–35), originator of the design for the National Water Carrier, invented the method in the 1950s. The drip system carries water directly and uni-formly to the vegetation in the fields and has cut the costs of water distribution to crops. Because it is also possible to control the drip irrigation system from a distance, it also saves labor hours (Gvirtzman 2019: 71). According to Khouri (1981), drip irrigation in the Jordan Valley should be recognized for its water-conserving technology. Apart from its water-saving advantage as a water conduit, the water application efficiency of drip irrigation is distinctly superior to that of traditional irrigation in terms of crop output. The technology raises yields four to five times over traditional agriculture (Khouri 1981: 84–85).

					Jordan’s low average precipitation, coupled with several successive years of droughts, account for the complex hydrological and geopolitical conditions of the Jordan Valley (Khouri 1981: 85–86). The first Jordanian irrigation projects in the Jordan Valley were concrete-lined canals that were constructed and equipped with the necessary irrigation structures to con-vey and distribute irrigation water on a volumetric basis. From the 1990s onwards, open canal irrigation schemes were converted to pressurized irrigation systems better adapted to drip irrigation techniques (Battikhi and Abu-Hammad 1994: 109–12; Al Zu’bi 2007: 66–70).

					The new technological evolution of water utilization initiated by drip irrigation inten-sified agriculture development systems in both Jordan and Israel (Haddadin, Sunna and Al Rashid 2006: 66–67; Tal 2016: 392–93). This new irrigation system enabled a total transfor-mation of the local physical landscape and helped initiate the transition of water use as a communal form in local settlements to a centralized authority (in Jordan—the JVA, and in Israel—the Government Water Authority). The authorities in both countries monitored, surveyed, and controlled the quantity and quality of water at a regional level.

					The Depletion of the Jordan River at the Naharayim Site

					After the War of 1948, the operation of the power station in Naharayim ceased and the waters of the Jordan and the Yarmouk rivers were gradually discharged into the reservoir. The immediate and later impact led to a decrease in the volume of Jordan River flow and the reservoir ultimately dried up (Klein 2000: 90, 93–94) g M46. The Jordan River had hardly any remaining natural flow because of water delocalization to Lake Tiberias through the zero canal (Gafny et al. 2013: 28). The once progressive architecture of Naharayim with its 
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					international-style buildings instantly became a ruin. As Eshel (1999) pointed out, all the worker’s houses were plundered down to the tiles and roofing, and convoys of looters made off with the material in the direction of Irbid and Amman (Haddadin, interview, December 2021). The entire Naharayim site became unreachable because of minefields left over from the war (Eshel 1999: 122, 152).

					The political and territorial conflict over power generation translated topologically into a de facto no man’s land. The colorized point cloud model in section and plan developed at the ETH LVML shows the outcome of warfare at the Naharayim site and its impact on the physical landscape and natural surroundings (LVML, Chair Girot, 2017). The 3D geographically posi-tioned Lidar model demonstrates the precise damage that was done to this monument of modern industrial architecture, which has been reduced to ruins. The bed of the Jordan River was mined and made inaccessible. Over the years, the Naharayim site has become a militarized area surrounded by defensive barriers under Israeli sovereignty. Entrance has been forbidden from both the Jordanian and the Israeli sides. The 3D Lidar model also shows the physical destruction of the Hejaz Railway infrastructure at the Jisr el Majami Bridge.

					Israel and Jordan pursued major national water infrastructure projects that further delocalized Jordan River water and its tributaries for domestic and agriculture use through the construction of the National Water Carrier and the Ghor Canal, respectively. Furthermore, the Israeli saline stream canal was constructed to improve the water quality of Lake Tiberias by diverting saline streams that once flowed into the lake into the lower Jordan River instead, 

				

			

			
				
					Point cloud model of the Naharayim Power Plant, Reuma Arav, 2017. Source: Technion Haifa and Modelling Lab of the Chair of Civil Engineering led by Professor Sagi Fillin.

				

			

			
				
					dd Point cloud model view of the Jisr el Majami Bridge, Reuma Arav, 2017. Source: Technion Haifa and Modelling Lab of the Chair of Civil Engineering led by Professor Sagi Fillin.
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							Eshel, Zadok (1999): Yemei naharyim: ha’anashim, hayishuv vehamif’al (The Days of Naharayim: The People, the Settlement, and the Plant), Tel Aviv, Misrad habitaḥon (Hebrew).
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					causing a significant increase in the river’s saline content (Gazit and Soffer 2002: 35–39; Gafny 2010: 145; 2013: 26). The effluent and high salt concentration has severely damaged the river’s ecological and hydrological composition (Klein and Halevi 1987: 73). Consequently, a variety of wild plants have disap-peared, natural habitats along the river have been irreversibly damaged, and invasive plant species such as Oleander and Salix Acconophylla have taken over (Klein and Halevi 1987: 84). Moreover, flooding that once was part of the natural regime of the lower Jordan River stopped after the construction of the Degania Dam in 1932. The seasonal flooding was essential in shaping the meandering river course, flushing out fine sedi-ment, and creating a healthy, functioning desert river ecosys-tem (Klein 1985: 527). Due to this dam, aquatic habitats have since deteriorated and been accompanied by a significant decrease in macro-invertebrate fish populations and vegetation diversity (Hassan and Klein 2002: 23; Eco Peace Middle East 2015: 48, 50). Decreased amounts of water in the Jordan River have caused changes in the stream channel, resulting in a much narrower and more canalized river ecosystem. Less water has also resulted in a much slower river velocity, reducing the number of habitats dependent on higher flows, such as waterfalls, cascades, and rapids. A reduction in the amount of water in the northern section of the Jordan River also means less dilution of inflowing polluted water, such as brackish (ground) water or wastewater (Klein 1990: 78; Kool 2016: 16–17).

					In 1994, Jordan and Israel had signed the Peace Treaty committing their governments to work toward the “ecological rehabilitation” of the river and renewing hopes of a cross-border effort to restore the Naharayim site through coordinated water management (see g M44).

					Despite the obligations agreed upon in the Peace Treaty, there has been an even larger decrease of flowing water in the Jordan River due to a three-year arid cycle, as well as the transfer of more than 50 m3 millions of water per year to Jordan from the Jordan Basin (Gazit and Soffer 2002: 91–93; Fischhendler 2008: 100). Regardless of this commitment, neither government has taken explicit action to return any fresh water to the river. The waters of the Jordan have remained buried and the Naharayim site has been further deprived of its original natural river system by both sides.

				

			

			
				
					M44 Border of Israel and Jordan map, 1996.

					The Israel-Jordan map shows the first international agreement on the establish-ment of borders along the lines of the 1922 British Mandate borders. Both parties first consented to sign the Agreement, then the area in question was marked, measurements were made, and the coordinates and joint documentation were set as official boundaries. Source: The Israel Mapping Center, Tel Aviv, Israel.
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					1	The Hashemite Kingdom of Jordan was constituted as an independent state by treaty with Britain on March 22, 1946 (Aruri 1972: 89–90; Lowi 1993: 147–59).

					2	On May 14, 1948, coincident with the declaration of the establishment of the Jewish State, regular Arab forces (Egyptian, Syrian, Iraqi, and Lebanese) began an invasion into Palestine (Ben-Gurion 1982: 42; Lorch 1989: 246–47; Gelber 1993: 57–61).

					3	Eric Johnston (1896–1963), was special ambassador and envoy of President Eisenhowe. In 1953, he created the Johnston Plan, also called the Jordan Valley Unified Water Plan, which set forth the terms of water resource use in the Jordan Valley by Israel and the Kingdom of Jordan (Haddadin 2002a: 46–48). The agreement of Jordan and Israel to the Johnston plan led to a series of unofficial technical meetings in which the main topic was the Yarmouk River water regime (Schattner, interview, March 2021; Haddadin, interview, December 2021).

					4	Approximately 700,000–900,000 Palestinians refugees of war. Around 45,000 Palestinians were dislocated to refugee camps in the Eastern area of the Jordan Valley and the West Bank (Naff and Matson 1984: 34).

					5	IDF Archives 1949/1096/64. On these maps, the marked border was identical to the line on the ceasefire map. This marking was designed to be part of the final armistice lines. To approve them, representatives of the three sides—Israel, Jordan, and the UN—had to sign the maps. The signers of the maps were Moshe Dayan on behalf of Israel, Colonel Ahmed Sudki al-Jundi on behalf of the Kingdom of Jordan, andDr. Ralph Bunche on behalf of the UN. Israel State Archives 130.16/18, 130.16, 2948/29.

					6	Moshe Dayan signed a map in the scale of 1:250,000, but the Jordanian representative, Col. Al-Jundi, signed only one copy, and then refused to sign the other copies, probably after he noticed that the border drawn on the map crossed the lake, leaving the island under Israeli sovereignty. Al-Jundi asked that another map be attached on a scale of 1:250,000. His request was granted, and such a map was prepared on which the border marked was identical to the border marked on the other maps and crossed the lake (Rosenthal 1983: 190; Schattner, interview, March 2021; Srebro, interview, April 2021).

					7	The Green Line is the name given to the 1949 Armistice lines, which constituted the de facto borders of pre-1967 Israel.

					8	During 1978–1994 at the Naharayim site the flow average of water in winter was 191 million m3 and in summer 17 million m3 (Soffer and Gazit 2002: 34).

					9	The agreement is called the Naharayim/Baqoura Agreement. In Israel, the area is known as Naharayim and in Jordan the area is called Al-Baqoura, after a nearby village.

					10	Atlas of Israel is the national atlas of the State of Israel in Hebrew, which deals with varied subjects such as cartography, nature, history, population, and economics.

					It was produced in 1956 by the Survey Department headedby Joseph Elster.

					11	Michael George Ionides (1895–1963), a British manager ofthe projects department in Jordan and an experienced water engineer, conducted a study in 1939 to assess the adequacyof the water resources of the Jordan Basin to support the Two-State Solution.

					12	Walter Clay Lowdermilk (1888–1974), was an American planner of soil and water. The Lowdermilk Plan was the basis for the Israel National Water Carrier.

					13	Hays-Savage was the American project manager of the original TVA (Tennessee Valley Authority). In 1944, the British Commission on Palestine asked him to review the water plans for Palestine. He proposed diverting the mainstream of the Jordan River and half of the Yarmouk tributary to Lake Tiberias.

					14	The McDonald Plan made in 1952 proposed using Lake Tiberias as a storage reservoir to feed irrigation canals onthe Ghor (flood plains) of the Jordan River.

					15	Joseph Cotton was an American engineer, then acting as consultant to the US government. The Cotton Plan divided the waters of the Jordan and Litani systems to give 55% to Israel and 45% to Arab riparians (the interface between land and a river or stream). The plan specifically involved use of Jordan River water outside the watershed for irrigation in the Negev Desert.

					16	Baker Harza Plan was a detailed engineering study conducted by two American firms, Michael Baker and the Harza engineering company from 1953 to 1955. It was a master plan for the development of the Jordan River released in 1956.

					17	Johnston Plan, also named “The Jordan Valley Unified Water Plan,” was to allocate 55% of the Jordan River for Jordan, 36% for Israel, 9% each to the Syrian Arab Republic and Lebanon. It was not signed because Arab riparian countries insisted the US was not impartial.

					18	The National Water Carrier, also known as the Jordan Plan, was established in 1964. It was intended to transport water from Lake Tiberias and other sources to the arid southern region.

					19	From 1977/1978, the hydrological station in the rivers was operated by the Hydrological Service. The station is located on the Jordan River beyond the Yarmouk River merging, so that the flow regime in the Jordan River can be monitored quantitatively (Klein 2000: 91).

					20	See The National Water Carrier, The Central Zionist Archives, [online].

					21	Israel literally reversed the natural flow of water from the reservoir through the zero canal northwards all the way to Lake Tiberias and from there on to the National Water Carrier project (Klein, interview, August 2021).
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					22	Lowdermilk based his model on the Tennessee Valley Authority (TVA), an American public works agency that had successfully tapped rivers for irrigation and hydroelectricity (Kleinman and Moore 2014: 322).

					23	The Yarmouk River’s winter flow amounts to some 300 million m3 per annum, or approximately two-thirds of the total discharge under normal climatic conditions and prior to diversions. A small pumping station was built on the Yarmouk River in 1975–76, and for several years a few dozen million m3 were diverted annually to Lake Tiberias (Klein 1998: 244–48).

					24	The Yarmouk Triangle at the Yarmouk River is an international border between three countries: Jordan, Syria, and Israel.

					25	Hydraulic research indicates that Israel exploited more than 466 million m3 from the Jordan the Yarmouk rivers (Stevens 1965: 15).

					26	The King Abdullah Canal (KAC) is an artificial water conveyor, 65 km in length, which serves irrigation purposes in the Jordan Valley.

					27	Bunger Plan –1952 plan for UNRWA by American engineer Miles E. Bunger proposed the storage of Yarmouk River for irrigation and the generation of electric power in a way that both Jordan and Israel can use it (Haddadin 2002a: 28).

					28	Wadi – “valley” in Arabic.

					29	The National Water Carrier is at the heart of Blass’s plan to “bring the many waters of the north to the desolate territories of the south” (Blass 1973: 129).

					30	After Israel’s independence, the government decided to set the basis for an overall developmental plan for Israeli resources. The establishment of a National Master Plan reflected the need to provide the country with a large water supply and to create a countrywide integrated water system.
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					Chapitre 3
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					Photograph

					Lonely sign post informing visitors of important details while overlooking the vast countryside and rolling hills.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan.

				

			

			
				
					Photograph

					The old and worn buildings still stand somewhat erect after nearly 100 years of wind and weather.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan.

				

			

			
				
					Photograph

					A group of buildings still standing on the Al-Baqoura site in the Naharyaim area.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Image of a single concrete structure with a theodolite underneath for measurements, surrounded by open landscape.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Old train tracks now broken and rusty in the foreground. Old buildings worn down and destroyed behind the tracks.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Palm trees having grown taller than the abandoned and worn down buildings still standing at the site.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					General overview of the surrounding landscape with part of the old power house visible in the left bottom corner.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Part of the concrete structure used at the hydro-electric power plant still stands though much has fallen down.

					24.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Image showing how well the entire main power house, pressure basin and dam still hold up.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					Another view of the main power house, pressure basin and dam with visible palm trees growing wild.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Most of the main structure from the hydroelectric power plant still stands mainly undamaged.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Groups of palm trees and large patches of grass stand in contrast to the old concrete buildings.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Close-up image of the leveled slopes running alongside the railway tracks overhead.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Inside one of the old buildings where dust, dirt and rusty mechanical objects are visible.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Close-up image of the penstock slope and old pipes running down the hill to feed the power plant.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Close up image of the penstock slope and old pipes running down the hill to feed the power plant.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Another image of the penstock slope and concrete chutes now overgrown by nature.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Plants and bushes growing through the cracks of the old concrete buildings at Naharayim.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Rusty old pipe still intact on the left with much of the concrete structure damaged but still standing on the right side.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Image showing the inside of one of the larger buildings used by the hydro-electric power plant.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Grass is slowly covering the old mechanical parts once used for the hydro-electric power plant.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Many windows are still somewhat intact on the old main building at the Al-Baqoura site in Naharayim.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Abandoned rusty carts and mechanical machines left outside next to an old concrete building still standing tall.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Sections of the concrete river bank still stand strong while the river flows by.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					A large abandoned concrete building stands mostly intact with only minor damage.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Side view of the main building of the power house, showing open holes in the side walls.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					A closer look at some of the damage the main power house has sustained over time.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Many palm trees and wild growing nature surround a lonely piece of rusty metal.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					A large rusty mechanical contraption standing alone in the middle of a group of palm trees.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					More mechanical contraptions left outside to rust, surrounded by nature and large palm trees.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Side view of an old abandoned building and a pond in the foreground.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Side view of old abandoned building and rusty machinery.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Old remains of a building anda wall, surrounded by nature.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					Photograph

					Old rusty mechanical contraption lying half buried in the ground surrounded by nature.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					View from the hillside of old abandoned buildings.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Crumbled sections of a concrete wall in the background with rusty old machinery in the foreground.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					General overview of the main hydro-electric power plan building seen from down the hill.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Image showing the large sides next to the pressure basin on the hydro-electric power plant’s main building.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Photograph

					Another angle showing the large sides next to the pressure basin on the hydro-electric power plant’s main building.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.

				

			

			
				
					[image: ]
				

			

			
				
					Photograph

					General overview of the entire site.

					25.01.2016

					Source: Ben Gitai, Naharayim/Al-Baqoura, Jordan, ETHZ.
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					Epilogue

					The Fourth Bridge

				

			

			
				
					“Kol ha’olam kulo

					Gesher tzar me’od”

				

			

			
				
					“The whole world

					Is a very narrow bridge”

					—Nachman of Breslov (1772-1810)
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					Site documentation:a no-man’s-land, during a visitin 2013. Source: Ben Gitai, ETHZ, Zurich.
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					Landscapes are formed through a complex interaction between natural dynamics and civi-lizational development. They arise through an interactive dance between man and nature, and between territory, cartography, and terrain. Landscape architects, planners, and policy-makers have thus far often neglected to account for these variables and their interactions. The triangular model presented in this book traces a path for their integration in scholarship and policy work in order to elucidate the complex and processual dynamics of landscape formation at the intersection of political power, human development, and terrain. This model also makes it possible to account for the superimposition of layers of human knowledge at any place across the globe. As we have seen at Naharayim, this superimposition has resulted in the subjugation of physical landscape to political, economic, and even cultural aspirations. This has produced a status quo in which territory and cartography have largely overshadowed forces that play out over longer time spans, such as physical terrain and natural dynamics.

					Naharayim bears witness to the impacts successive territorial concepts can have on landscape. Actors across all three time periods pursued their own strategic and economic aims, both of which reorganized and restructured the physical landscape of the site. With the changes brought about by each layer, Naharayim became a “construction site” at which each successive power regime’s human development aims were overlayed on and interacted with the previous regime’s human development projects. Whereas cartographers can erase traces from the past, these traces remain etched on the physical landscape.

					In a process that has been referred to as “mapping power,” cartographers often repre-sented the physical landscape at Naharayim in ways that reflected the political aims of sov-ereign powers. Therefore, many of the maps they produced depicted not only topographic features; they also projected political concepts and visions. Since maps tend to be used to orient development plans, their use has directly shaped the physical landscape. Maps are records of a human technology. As such, they serve as evidence that Naharayim has been made and remade primarily to reflect ideological, economic, and political visions, with important natural dynamics and configurations being partially or completely ignored.

					Interdisciplinary examinations of cartographic techniques of land and hydraulic sur-veying reveal and even predict relationships between human viewpoints and natural dynamics. 
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					Yet human perspectives, which tend to be short-sighted, rarely reflect the true reality of natural dynamics. Mapping is a form of power-knowledge and a medium through which physical terrain is “fabricated.” This fabrication has had unforeseen and often disastrous consequences on the natural landscape at Naharayim. For instance, the status of the bound-ary line was changed from a frontier to a trans-border line, to an armistice line, to a cease-fire line, and finally to an international border between Israel and Jordan. Through various iterations of boundary tracing, Naharayim went from being the face of progress and development to the elbow of contention and decline.

					Maps are reflections and projections of human conceptions of territory. Yet, once maps are made, they in turn influence the way humans perceive territory. For example, Jacotin’s map omitted cartographic data and features on the eastern bank of the Jordan River. In this sense, it was an asymmetrical cartographic survey that failed to account for human presence in this area. When mapping becomes complicit in the obliteration of the cultural and historical layers of a place, what inevitably ensues is the erasure of certain features of landscape itself.
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					The triangular model will be useful in understanding the interactions between land-scape dynamics and geopolitical processes in other parts of the world as well. In terms of future research, the method and model set forth herein could be applied to other border and transition areas experiencing water scarcity and political tension. Examples include the site of the Grand Ethiopian Renaissance Dam (GERD) on the Ethiopia-Sudan border, which has created tensions between these two countries and Egypt. Another example is the Helmand River basin shared by Iran and Afghanistan or the Brahmaputra/Yarlung Zangbao River in India/China.

					The method and model adopted by this book also has applications in the field of ire-nology. They could help decision-makers in countries that share water resources to collab-orate on environmental issues and water management policies. Landscape architecture plays a crucial role in figuring out how to live and coexist in environments pierced by bor-ders at war-torn sites. A scientifically-informed dialogue over shared natural resources, namely water, is vital to prevent the degradation of water and natural landscapes. Such a dialogue could play a part in helping communities to overcome, in time, problems related 
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					Point cloud model, panorama, A section perspective cut along the Jordan River’s flow reveals a bilateral view across the highly disputed national border within this single geographic region. Source: Michael Thoma, 2017, ETH Landscape Visualization and Modelling Lab by the Chairof Landscape Architecture, Professor Christophe Girot.
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					to water usage while also contributing to the restoration of environmental and ecological systems.

					Throughout recent history, the subjugation of landscape has been a cornerstone of humans’ relationship with nature. In an anthropocentric worldview, man rules nature and nature serves man, just like it served Moses when the rock poured forth water in the bib-lical story, Water of Strife. As we are searching for ways to live with and within nature, we might consider that with rulership comes responsibility. An infinite number of new kinds of rulership exist, but they must be predicated on this idea of stewardship and the forma-tion of new relationships between humankind and the natural landscape. Finding these requires activating the imagination and leaning into new possibilities. The regional con-sequences of what has happened at Naharayim are immense in both social and environ-mental terms. The environmental degradation of the entire Jordan Valley and the Dead Sea Basin is a direct consequence of these acts of subjugation. Only through discussions that conjugate awareness of historical subjugation with the positionalities of local and regional stakeholders can sustainable solutions be found. Without these, the Jordan Valley will remain rifted and environmental fatalism seems inevitable.

					The layers on the now-empty riverbed bear witness to the past, serving as a record or archive of water that once was, like growth rings of a fallen tree or the strata of an ice core. Today, the Jordan River has completely dried up at Naharayim. About 95% of the river’s nat-ural flow has either been buried or diverted into channels for household and agricultural use. The three bridges at Kibbutz Gesher are no longer indispensable for crossing this section of the Jordan River. The site has been overtaken by a fourth bridge, terra firma of basalt, with the old man-made bridges having slipped into obsolescence. Memories, records, and archives not only bring meaning to the present, they can also serve as guideposts into the future.

					Obsolescence often sets the stage for the emergence of the new. The obsolescence of objects, techniques, and tools points to the incomplete and imperfect nature of human knowledge applied to conquer the mythical landscape of the Jordan River. In the case of Naharayim, human knowledge, engineering, and cartography led to both the construction of the bridges and a power plant that became obsolete. The transformation of the natural landscape in Naharayim into a fourth bridge affirms its ability to change.

					Landscapes and physical terrain have been subjugated to meet short and medium-term human needs without adequate foresight. So far in human history, most cultures have been more short-sighted than longsighted. Although humans are part of the natural world, there are critical differences between the timescale of human thought and the timescale of natural 
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					and environmental processes. Whereas human time emphasizes days, months, years, or decades, natural time plays out over centuries, millennia, eras and ages.

					Sustainable development requires aligning the frenzied pace of human time with the slower cadence of natural time. From the perspective of the longue durée, it is abundantly clear that nature is indifferent to human desires and needs. The emergence of a new rela-tionship between human time and natural time could set the stage for a more sustainable relationship between us and nature. The achievement of coexistence will depend essentially on our ability to imagine and build bridges that connect timescales, histories, people, and the landscapes that are their stages.

					This research brings us face to face with the limitations of sequential and chronological conceptions of landscape transformation. Each historical period and each political regime, guided by its own geopolitical aspirations and cultural zeitgeists, adds a distinct layer to the landscape, resulting in centuries of stratification, a kind of frenzied and neurotic short-sighted layering. Each layer bears witness to the past and is a container of a certain memory. The results of this approach have often been the degradation and demise of the natural landscape. What other possibilities exist for the healing of landscapes and natural environ-ments when the limitations of sequential and chronological conceptions are reached? Even well-intended approaches to landscape healing, such as climate change and environmental activists, run the risk of simply adding one more neurotic layer. What we want to avoid is a situation in which, in a few centuries time, physical geographers look back at our time and see merely one more added layer. What is needed is a new conception of time; one we might refer to as environmental, terrestrial, or even cosmic; a view of and a way of conceptualizing time that is more holistic and allows for natural processes. I am not issuing a naïve or utopic call for a return to some fantastical “natural state.” I am merely pointing toward a different way for humans to conceptualize the relationship between space and time; a way of greater depth, even wisdom, as well a pace and rhythm much slower than that which has historically turned the wheels of contemporary power.
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					Humans have always shaped and been shaped by the landscapes they inhabit. The-se express traces of our history, various agendas, and our mistakes. Ben Gitai takes as a case study a site located at the crossroads of three continents on the Syrian/African Rift Valley, Naharayim/Al-Baqoura, which has been the stage of centuries of power struggles over land and water. Adopting a hybridized approach at the inter-section of landscape architecture, political geography and history, he excavates this site, revealing in intricate detail how cartography and maps have been instru-mentalized by successive power regimes – Ottoman, British, and Israeli-Jordanian – and how this instrumentalization has transformed the landscape over the last 150 years. What emerges is a story of the Jordan Valley that encompasses competing visions and aspirations for the development of the holy land.

				

			

			
				
					“Ben Gitai’s work goes well beyond the boundaries of the history of landscape archi-tecture conservatively understood, and sheds light on important aspects of political history, revealing in the most precise, undisputable manner the complex networks through which a territory is surveyed, represented, appropriated and disputed.Without unnecessary rhetorical developments, it introduces a timely set of reflexions into the debate on the destiny of Palestine.” — Jean-Louis Cohen
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