
WATER ISSUES IN THE MIDDLE EAST

DATA AND ANALYSIS OF THE JORDAN RIVER SYSTEM

May 1987

Associates for Middle East Research

2400 Chestnut Street

Philadelphia PA, 19103



TABLE OF CONTENTS

PAGE

1. Natural Regime of the Jordan River 1

_. 1.1. Physical Characteristics . 1

1.2. Discharges of the Jordan System 2

1.2.1. The Upper Jordan 2

1.2.2. Lake Tiberias 4

1.2.3. The Yarmuk River 5

1.2.4. The Lower Jordan River 6

1.3. Water Quality 6

1.4. Ground Water 8

1.4.1. Israel 9

1.4.2. Jordan 13

1.4.3. Syria/Yarmuk 18

2. Engineering and Development Projects in the 33
Jordan River Basin

2.1. Riparians 33

2.2. Planning History 34

2.3. Jordanian Development 34

2.3.1. East Ghor Canal 35

2.3.2. Dams and Reservoirs: 37
Yarmuk Basin

2.3.3. Dams and Reservoirs: 38

Zerqa Basin

2.3.4. Other Dams and Reservoirs 39

2.4. Syrian Development - 41

2.5. Israeli Development 42

2.5.1. The National Water Carrier 43

-l-



TABLE OF CONTENTS

PAGE

2.5.2. Mediterranean-Dead Sea Canal 45

— - 2.6. Use of Reclaimed Wastewater - 46

2.6.1. Small Israeli Projects 46

2.6.2. Dan Region Project 48

2.6.3. Aquaculture 50

2.6.4. Industrial Reuse in Israel 51

2.6.5. Jordanian Waste Treatment 51

3. Irrigation and Agriculture in the Study Area 59

3.1. Israel and the Occupied Territories 59

3.1.1. Israel 60

3.1.2. Golan Heights 61

3.1.3. West Bank and Gaza 62

3.1.4. West Bank/Gaza Since 1967 63

3.1.5. Jewish Settlements in West Bank 64

3.2. Jordan 65

3.2.1. Irrigation Projects 66

3.2.2. Irrigation Technologies 67

3.2.3. Summary and Projections of 68
Jordan Valley Irrigation

3.2.4. Irrigation Water Use 69

3.3. Syrian Agriculture: Yarmuk Basin 70

4. Water Use in Jordan River Basin 89

4.1. Israel 89

4.2. Golan Heights 91

4.3. Syria 93

-ii-



TABLE OF CONTENTS PAGE

945. water Balance for the Jcrdan River System
5i Natural Water Balance of the

Jordan River System

5.1.1. The Upper Jordan

5.1.2. Lake Tiberias

5.1.3. Lower Jordan River

5 2 Present-Day Water Balance
of the Jordan River

5.2.1. Yarmuk River

5.2.2. East and West Ghor Wadis

5.2.3. The Dead Sea

5.3. Jordan River Water Use

Reference List

-111-

"94

94

97

101

102

105

106

109

111

114



LIST OF TABLES AND FIGURES

TABLES

.. -PAGE

Correlation of Elevation, Area, 19
Volume in Lake Tiberias

Historic Monthly Inflows into Lake 20
Tiberias, 1928-1970

Actual Water Consumption in Israel by 74
Sector 1983-1984

Predicted Israeli Water Consumption 75
to Year 2000 Assuming Agricultural
Use Remains Static

Summary of Agricultural Data for Israel 76

Israeli Agricultural Production 77

Irrigated Land in Public Irrigation 82
Schemes in Jordan

Proposed Projects to be Implemented, 83
1975-1985 — Projects to be Modified,
1975-1985

Irrigation in Jordan Summary for 1977 84

Estimated Comsumptive Irrigation 85
Requirements in Jordan

Percent of Total Major Crops Under 86
Irrigation in Syria — 1976

1981 Croppage in Syria in Deraa and 87
Quneitra Province

TABLE 1.1.

TABLE 1.2.

TABLE 3.1.

TABLE 3.2.

TABLE 3.3.

TABLE 3.4.

TABLE 3.5.

TABLE 3.6.

TABLE 3.7.

TABLE 3.8.

TABLE 3.9.

TABLE 3.10.

FIGURE 1.1,

FIGURE 1.2,

FIGURE 1.3

FIGURE 1.4

FIGURES

Jordan River System

Hydrogeology of Mount Hermon Area

21

22

Monthly Discharge of the Dan, Hasbani, ^ 23
and Hermon (Banias), and Rainfall at
Majdal Shams for the Period 1962/63-1979/80

Lake Tiberias Elevations

-iv-

24



FIGURE 1.5a.

FIGURE 1.5b.

FIGURE 1.5c.

FIGURE 1.5d.

FIGURE 1.6.

FIGURE 1.7.

FIGURE 1.8.

FIGURE 2.1.

FIGURE' 2.2.

FIGURE 2.3.

FIGURE 2.4.

FIGURE 2.5.

FIGURE 2.6.

FIGURE 3.1.

FIGURE 5.1.

FIGURE 5.2.

LIST OF TABLES AND FIGURES

FIGURES

" :PAGE

Rainfall Distribution for the Yarmuk 25
Catchment in Syria

Yarmuk Basin in Jordan; Long Term 26
Average Rainfall

Yarmuk Basin in Jordan; Dry Year 27
Rainfall

Yarmuk Basin in Jordan; Wet Year 28
Rainfall

Geologic Map, Aquifers for Storage in 29
Israel and West Bank

Geologic Cross-sections 30

Monthly Data for Lake Tiberias 31

Jordan Valley Commission — Irrigation 53
Development Plan 1975-82

National Water Carrier, Section Kinneret 54
to Eshkol: Schematic Layout

Israel's National Water Carrier 55

Dan Region Vicinity Map 56

Schematic Plan of the Dan Region 57
Wastewater Treatment and Reclamation
Plant (Stage I)

Schematic Plan of the Dan Region 58
Wastewater Treatment and Reclamation ~
Plant (Stage II)

Resource Planning Unit Map for Syria, 88
June, 1979

Natural Regime of Jordan River System 112

Current Regime of Jordan River System ^~-113

-v-


