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1 50 -300 mm/yr (5.7%)

Long term rainfall rates
in Jordan
(1937-2018)

| e Jordan Valley

* Highlands

400 - 600 mm/yr (2.9%)
* Badia areas

50 -200 mm/yr (91.4%)

Only 8% is utilized as surface and
| ground water

Volume
(MCM)

6477 | 8728

8120 6379

5943

115%

108%

98% | 72% | 79% | 106% | 777% | %




Available Water Resources

Surface Water Basins
15 basins (505 MCM)
Treated wastewater (15

Source | Current | Capacity %
(MCM) (MCM)

74%

basms
TWWP 164 220 33 90%

Dams 336 14 1%

Ground Water Basins
12 basins with safe yield

Abstraction

Groundwater (MCM)

Renewable

Non renewable




Water Resources — Shared Resources

Lake\Tiberias

n-Zarqa
lde -70 %
al leys Araa
28-32
Amman

Jordan Valle
15 - 20

}’5’*
1

g Dead Sea 332;?5% '
40-50 *
\' .Karak
Used in 2017 | Jordanian Share Basin
(MCMm) (MCM)
87 * 150-200 Yarmouk (Surface water)
292 151 Yarmouk & Zerga and Azraq (Groundwater)
145 110 Disi (Groundwater)
50 Peace Treaty
n MCM7a.
SOUthg':n.}P esert 0 12.5 25 50 75 10&m

* Groundwater Basin Safe yield
Water Sector Planning Support Project - February 2004
Data source: MWI/WIS
Projection: Jordan Transverse Mersator




Water Resources — Transboundary cooperation

Shared water basins with neighboring countries are politically and technically regulated
under agreements, where 40 percent of Jordan's water resources is shared water:

= Jordanian Syrian Agreements

Dealing with Surface water resources of Yarmouk river basin)

= Jordanian Israeli Peace Treaty

Dealing with all transboundary water resources

= Jordanian Saudi Arabian agreement

Dealing with Disi-Saq Groundwater aquifer management

Other Cooperation:
= Red Sea Dead Sea Project (Jordan, Israel, Palestinian Authority)

Desalination of Sea water in Gulf of Agaba, transboundary allocation of desalinated water,
power generation, rescue of Dead Sea

» Other Regional Projects for Sharing Experience and Cooperation




Water resources — Water Uses (2017) in MCM

Non
Renewable Treated
Surface Renewable
Sector ground Waste Total Percentage
water ground
water Water
water
Agriculture
(gsovernment
. 149.4 222 29.1 144.2 544.7 51.7%

+ private)

Drinking

(sovernment | * 1133 225.9 112.5 0.0 469.4 44.5%
+'private)

Industrial 2.4 22.3 4.9 2.5 32.1 3%
Rural 5 2.1 0.0 0.0 7.1 0.06%
Total 287.8 472.6 146.5 146.7 1053.6

Percentage | 5730 | 44.8% 13.9% 13.9%




Water Resources — Springs Discharge

One third of Jordan springs have dried (> 250 springs)till 2016
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Water Resources

Water Level at the Corridor well No. 11

Water level at the eastern part of Yarmouk basin
Well No. AD1149

AL3482 : CORRIDOR 11
AMMAN-ZARQA BASIN
PGN: 174092 ALT:670 m TD:323m Aquifer:Basalt Type: Recorder

AD1149 -- Eastern part of Yarmouk basin
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Water Resources — Limited Resources

Utilization Percentage
Jordan utilizes all its available water

120%

100%

80%
60%

40%

I 20%
INEE - « 0 _|

* Per capita share of water for domestic use in Jordan ranges between
40 — 150 L/c/d depending on the governorate
* Annual share of water per capita for all uses is less than 90 m3that is
less than 10% of the global water poverty line




Challenges — Increasing Gap Between Supply and
Demand

 Limited renewable water resources and its continuous
decrease:

 The over abstraction of the strategic water storage and its impact on
the quality and the quantity of the available water

[ Jordan is not receiving its shared water rights

 Unexpected demand growth due to the following reasons:
O Population growth and the economic development
O Syrian influx (1.4 million)
O Unstable regional situation
O Climate change (spatial and temporal rainfall distribution)

* Low annual per capita share of the water available for all
uses to less than 10% of the global water poverty line.




Demand

Challenges — Increasing Gap Between Supply and

Deficit in MCM/a (with over abstraction)

Water Resources and Projected Demand in (MCM/annual)

B Additional Resources (Desalination + SWAP)
M Treated wastewater

M Non-renewable groundwater

B Groundwater Safe yield

m Surface water (Local + Tiberius Lake)

D Total demand without irrigations

[ Total Resources

I Total Demand

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Groundwater Safe yield 275 275 275 275 275 275 275 275 275 275
Non-renewable groundwater 144 149 145 147 178 189 174 240 241 242
Groundwater Over Abstraction 160 195 156 148 144 140 136 131 127 122
Surface water (Local + Tiberius Lake) 274 289 278 280 283 286 290 293 306 311 3
Treated wastewater 147 151 155 177 182 188 191 196 202 208 23
Additional Resources (Desalination + SWAP) 10 8 11 18 19 20 85 86 87 88 23
Total Resources
Sustainable Resources 832 872 836 886 920 942 1030 1106 1125 1131 1341
Municipal, Industrial, Touristic demands 701 703 703 717 723 730 737 746 755 766 778
Irrigation demand 700 700 700 700 700 700 700 700 700 700 700
Qil shale and Nuclear power demand 25 25 25 48 48 48 70 70
Total demand without irrigations 701 703 703 742 748 755 785 793 803 836 848
Total Demand 1401 1403 1412 1442 1448 1455 1485 1493 1503 1536 1548



Challenges — Negative Impact of
Water Deficit

e Social and Economic impacts: the inability to achieve the desired
development rates from the development plans set by the government
which will reflect negatively on the social and economic growth in the
Kingdom.

e Impact on Investments: the sector inability to provide sufficient water
guantity to meet the economic needs will lead to a decline in industrial,
commercial, agricultural and tourism investments which will reflect
negatively on the extensive efforts taken on the highest levels to attract
these investments.

e These negative impacts limit the government ability to achieve the
national goals of Jordan Vision 2025 and the Sustainable Development
Goals (SDGs), the implementation of the aspirations, strategies and the
plans set by all development sectors. Without the implementation of the
strategic projects for water sector, the national development plans will be
an unachievable vision which will reflect negatively on the social and
economic security.




Challenges — Syrian Refugees Influx impact on the

Water use for All purposes

Domestic Water Use

Per capita share for all
uses

Per Capita Share for
domestic use

Domestic water demand . in
North Governorates
Non-Revenue Water

Percentage of Operational
Cost Coverage

Water Sector

Before Syrians Refugees

899 MCM
352 MCM
147 m3/capitalyear

158 l/capitalyear

o6 MCM

41%

108%

After Syrians Refugees

1053MCM

470MCM

90 m3/capitalyear

130 l/capitalyear

/6. MCM

91.5%

84%



Challenges — Syrian Refugees Influx impact on the
Water Sector

Energy Consumption — Yarmouk Company

Refugee Impact on power consumption and Cost in YWC

120.0

10 Increase after completion of

lgz-z refugee support projects
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8- Power consumption increase == Cost increase




Challenges — Climate Change Impact on
Water Sector

Climate Change Impact on the Middle East (2031-2060)

Decrease annual rainfall
rate by15%.

“ Increase evaporation rate
by 3%

“ Decrease the available
water resources by 29%

** Increase the agricultural
water demand by 18% to

maintain the existing

crops

mean change [%)]

20

10

o

-
o

-20

-30

irrigation water
demand: +18%

evapotrans-
piration: +3%

precipitation: -15%

water
availability:
-29%




Water Sector Strategy and Policies

The ministry is working on the development of policies and a clear strategy, in line with
the vision of Jordan 2025 and the goals of sustainable development (SDGs). The
policies and strategies were updated and approved by the Cabinet on February 2016

Water Strategy (2016) Policies (2016) Action Plans (2016)

Energy Efficiency and
Renewable Energy

Capital Investment Plan (2016-2025)

Surface water utilization SCEUIE [Pl eni (@01 2013,

. Water Sector Losses Reduction
. Water Reallocation
National Strategy Water (2016 - 2025) Plan(2013)

Groundwater sustainability BRI SiEEie Capeeiy [l

The National Strategy for Water (2016)

preparation (2016 - 2025), taking into Management of Decentralized T B [Ey -

account the lessons learned from the WWTP SleEN RESPEREE L (LN,

Water Strategy in Jordan (2008 - 2022)

and the water strategy in Jordan and Climate Change policy for A National Plan for operational and

policies in 1997 Resilient Water Sector maintenance WWTP's
Water substitution Communication and Media Plan

Water demand management



Fourth: Water Strategy and related Policies
Water Sector KPI's

Percentage of Operation and 70%
Maintenance Coverage

Energy Used per M3 billed 4.31
(KWh/M3/billed)

Percentage of Water service 94%
Coverage

Percentage of Wastewater service 63%
coverage

Water share Per capita (L/C/D) 61

Available water resources 832
(M3lyear)

Water share per capita for all uses 90
(m3/year)

Dams Storage capacity 325
NRW 52%
Percentage of over abstraction 160%

Percentage of protected resources 35%

96%

4.03

94%

69%

71

886

90

340

45%

153%

40%

101%

3.86

95%

74%

86

1030

95

353

36%

149%

50%

105%

3.66

95%

80%

105

1341

114

400

30%

140%

60%



Results of SDG Goal 6 indicators

Indicator Description

Proportion of population using safely managed drinking water

)
6.1.1 | P %694.3
6.2.1 Proportion of population using safely managed sanitation services, %84
e including a hand-washing facility with soap and water °
6.3.1 | Proportion of wastewater safely treated %60
6.3.2 | Proportion of bodies of water with good ambient water quality %79
6.4.1 Change in water-use efficiency over time, %3.0-
Level of water stress: freshwater withdrawal as a proportion of o
6.4.2 available freshwater resources /0131
Degree of integrated water resources management implementation
6.51 | - & © g %63
(0-100)
Proportion of transboundary basin area with an operational
6.5.2 g y e P %21
arrangement for water cooperation
6.6.1 Change in the extent of water-related ecosystems over time %17
Amount of water and sanitation-related official development %85
assistance that is part of a government-coordinated spending plan °
Proportion of local administrative units with established and
operational policies and procedures for participation of local %17

communities in water and sanitation management




The National Water Information System

Provide support for
Data Driven decisions Evaluate water resources
and water use in relation to
the adopted Sustainable
Development Goals

Improve data quality
and integrity

INTEGRATED
WATER MANAGEMENT

Optimize data management Transform data into
and transformation procedures information and make it
available




Components of the NWIS

Maintain the
Monitoring
‘ . A w .Network
Production Wells Springs Climatic Dams Wadi mventory
Water Level Rainfall Inflows Data
Water Water
Depth To Abstraction Discharee Temp. Outflows Water Flow Management
Water £ (other) Storage and Validation
Interfaces for modelling Time-series data Export Analvsis
software analysis P Y
Water Resources Water Uses Water Budget
Key Performance )
i Dashboards Reports Reportin
Indicator framework P P 9




Data Sources for the NWIS

ICTU




(.
Data Validation

L3 0]
IMonitering Wells

Preduction Wells

[
K
Climatics

Data Analysis and Validation

Dams - Search and select

v Al
surface Basin Subbasin Station Id
Reray L wouL
Azrag ABDOD2
YARMOUK Yarmaouk River ADOD42
AMMAN ZAROA Wadi Zarga ALOO7S
DEAD SEA SW Small Dead Sea Or . CADOD14
4
| ¢ Export || Reset Filter

Data for selected Dam AD0042

Dams Inflows = Dams Qutflows | Inflows/Outflows Total

From:  3/1/2017 E:)

Tao:
Meaasurement Date Measurement
Time

3/1/2017 7:00
3/2{2017 7:00
3/3/2017 7:00
3/4/2017 7:00
3/5/2017 7:00
3/6/2017 7:00
3/7j2017 7:00
3/8/2017 7:00
3/9/2017 7:00
312017 7:00
3112017 7:00
3/12/2017 7:00
3/13/2017 7:00
3(14/2017 7:00
3152017 7:00
3/16/2017 7:00
3/17/2017 7:00

1

Reset Filter

From Kac (m3)

Water Information System (WIS) - IVg

Station Name FE!:)SU"E North Palestine East (km) Arabic Station Name Elevation (m-amsl)  VilageTown Governorate Authority Type of Station
AU UL 1 ALIL FUCUUN s VU
AB2 1 ABIL AILOUN Reservoir
ALWEHDAH DAM 1237650 232006 30 Mot identified IRBID Reszrvoir
MADOUNEH DAM 1151827 253869 Ti4 WADT AL USH AMMAN Reservoir
TEN HAMMAD DAM 1078400 203125 -300 Mot identified AL KARAK Reservoir
3
Rows: 52
A
Volume | Daily Reservoir Data
1.2M
From Qther Jordan River ‘Yarmouk River
{m3) (m3) (m3) L.0M
245830
178456
225508
161855 0.8M
i;;;j; B Tributaries
B From Other
178118 0.6M B From Kac
179868 B Zarqa River
179312 B Yarmouk River
179376 B Jordan Fiver
230354 0.4M
106701
162451
162504
231524 0.2H
162583
1626588

LT

Logout jpm

Mational Resource

0.0
Mar Apr May Jun Jul Lug Sep Ot Mow Dac Jam
2017 2018



Data Analysis and Validation

Water Information System (WIS) - IVg
Y
A%

WWTP - Search and select

Data Validation
Fadility Id. Facility Mame Facility Arabic Namea Er:sactnn;?jg&lunit Year Established E:I:Ll‘zlpﬂml of Ezclh‘ly Telephone Facility Address F'I(;cggrsﬁial;?ad ?n?;;:s?fm Connectad to Sewer Elevation (m-ams
Monitoring Wells 15,0502 AQABA SOUTH CO... 2005 Mazeer Abu Amoub 5680100 .
TPBAQOL AL BAQ'A B.F+P.L 1988 EMG: AALSHAYAD... 725812 B.QQA 3600 4000 N EZD

TPDALDL DAIR ALLA - MIDD... A5, 2004 Mazeer Abu Arqoub 5680100 MWI 6000 6000 N o

r
Production Wells Export || Reset Filter Rngz

Data for selected Waste Water Treatment Plant (WWTP) TPAQBO01
Data Entry  Influents [ Effluents = Average Quality Parameaters

Facility Monthly Flows
Year Month Influgnts (m3)  Effluents {m3) 500K

1999 2 217,392 226,156

1999 3 267,623 249,023

1899 4 258,990 195,020 400K

1999 5 286,526 205,003

14999 (3 279,420 198,960

1999 7 280,581 185,659 300K

1999 8 289,509 202,554

1599 9 289,260 213,930 -
1999 10 288,703 222,022 E|

1099 11 253,830 197,490 200K

1999 12 242,234 184419

200 1 248,682 298,871

200 2 232,551 259,086 100K

2000 3 254,727 290,966

2000 4 278,340 300270

200 5 279,368 304978 .

206 284,040 309340 P I e R R e I S A L i I
a0 7 mem 313w $883282:323: 8380888222828 888,555888,888 32323232227
200 9 283,770 331,500

2000 10 282,534 340,380 S = Influents (m3) = Effluents (m3)







