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JordanJordan

Area ~ 92,300 km2

Climate: Mostly arid desert; rainy season in west (November to April)
Terrain: Mostly desert plateau in east (80%) 
Population: ~ 5.723 million (2007), Growth ~ 2.2%
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Rainfall Rainfall 
Annual mean (1963Annual mean (1963--2002)2002)

~ 87%  receives < 200 mm/yr

Range: 50 to > 600, 
average: ~104 mm/yr

~ 75% receives < 100 mm/yr

Source: NMP
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Freshwater AvailabilityFreshwater Availability
(Yr 1999,  AQUASTAT, 2002)(Yr 1999,  AQUASTAT, 2002)
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Projected Demands and AllocationsProjected Demands and Allocations
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Demands 1509 1540 1562 1560
Allocations 1029 1150 1233 1296
Population, Million  5.47  6.08  6.64  7.14 
Deficit -480 -390 -329 -264

2005 2010 2015 2020

Deficit

Source: NMP
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Effect of Climate ChangeEffect of Climate Change

a 20% decrease in rainfall 
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Jordan Water Issues Jordan Water Issues ……

Water Availability:Water Availability:
sufficiency and continuous supply sufficiency and continuous supply 
•• 97% linked to public water supply systems97% linked to public water supply systems
•• average of two days supply per weekaverage of two days supply per week

Water Quality:Water Quality:
Groundwater of high salinityGroundwater of high salinity
Surface water is not adequate for drinkingSurface water is not adequate for drinking
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…… Jordan Water Issues Jordan Water Issues 

Physical accessibilityPhysical accessibility
most reliable water resources are far from residential most reliable water resources are far from residential 
centrescentres
100% of urban and 87% of rural population have 100% of urban and 87% of rural population have 
access to piped wateraccess to piped water

Economic accessibility / affordabilityEconomic accessibility / affordability
Water supply is still subsidized by the governmentWater supply is still subsidized by the government
water prices still affordable by the poor water prices still affordable by the poor 
water prices for bottled water and tanked water is 8water prices for bottled water and tanked water is 8--
10 times more than piped water10 times more than piped water



Water Quality Monitoring Networks in JordanWater Quality Monitoring Networks in Jordan
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Legal Framework for WQ MonitoringLegal Framework for WQ Monitoring
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Reason for WQ MonitoringReason for WQ Monitoring
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MWI Monitoring NetworksMWI Monitoring Networks
(flow, rainfall & meteorological)(flow, rainfall & meteorological)

Network Total Number Remarks

Rainfall stations 258 Data extends since 1936

Meteorological 
stations

29 Temp., humidity, windrun, sunshine
Other stations: by Meter. Dept. & JVA

Wadi flow 
gauges 

38 (floodflow) , 31 baseflow

Springs 859 springs, not directly measured but obtained from observed 
water levels and a stage-discharge relation.
Only irregularly observed

Groundwater 
monitoring

5,912 Levels (253), salinity (1,476), production 
(3,203), WQM: cations and anions

WWTP Outflow 17 (till 1999) Monitoring started 1985, (probably 26 now?).
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RSS RealRSS Real--timetime Water Quality Monitoring SystemsWater Quality Monitoring Systems

Water quality monitoring and assessment 
is an essential component of IWRM
The availability of sufficient water quality 
data is essential to:

trace trends over time and space
Provide decision-makers with timely data 
Share data with stakeholders;

on local, regional and international levels 
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RTMS RTMS 
Concept & GoalConcept & Goal

System Concept:
Continuous, automated, on-site sampling & 
analysis, data acquisition, storage and 
dissemination in one system in real-time. 

Major goal:
Facilitating decision making in the water and 
environment sectors
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The The RealReal--timetime Monitoring System in JordanMonitoring System in Jordan
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pH, T, EC, NTU, DO, COD, TpH, T, EC, NTU, DO, COD, T--N & TN & T--PP
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Characteristics of the RTMS System Characteristics of the RTMS System 

StateState--ofof--thethe--art technologyart technology
RealReal--time: time: enabling timely decisionsenabling timely decisions

http://http://www.emarcu.gov.jowww.emarcu.gov.jo

Accurate: Accurate: as human errors are minimizedas human errors are minimized
Impartial: Impartial: records canrecords can’’t be changedt be changed
LongLong--term: term: data stored in EMARCU data stored in EMARCU 
databasedatabase
Forms a basis for other environmental Forms a basis for other environmental 
applications: applications: e.g. air & soil pollution e.g. air & soil pollution 
monitoringmonitoring

http://www.emarcu.gov.jo/
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RealReal--time Ontime On--line Dataflow line Dataflow 

Water Quality Data Platform

RTMS
Research 

Centers… etc
Governmental

Labs

Decision makers 
Ministries:

Water, Env, Agri, 
Health

Research
& 

Academia 

Others:
Engineering 

consultants, the 
public …etc 
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Potential Users  Potential Users  of  of  RSSRSS RTMSRTMS
Decision makers:

MOE: Enforcing environmental regulations
MWI: in employing integrated water management 
MOA: managing agricultural water quality 

MOH: public health protection
Planners: 

Long-term planning 
Emergency 
For an Early warning System
Security

Water utility managers: e.g. Zai WTP

Engineering consultants: feasibility and design studies

Farmers: management of salinity & use of  fertilizers

Academics & Researchers: through coordinated data provision

The public: transparency and confidence building



Real Time Monitoring Station

Real Time 
Data Collection

Data Telemetry and 
Management

Water Quality Management

Integrated System for WAter Quality Management (ISWAQ) 
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M o d e le d
B a se line

G rap hs  show  cum ula tive results  fo r a ll chang es
m ad e to the  m od el. T hese cum u lative results  a re
p lotted  ag a ins t the  b aseline cond ition tha t assum es
no  chang es to  cu rrent w ate r use p rac tices. S ee
other results  p ag es  for m ore results . T ab u lar an n u al o u tp u t

P res ent Va lue Annua l a ve rage  re duc tio n 5 3 ,66 4 .35  AF

C umula tive  R G C  ba lance To ta l G W  deple tion -1 ,1 2 6 ,9 15 .9 3  AF

 R a n d om  S e e d

0

0.2

0.4

0.6

0.8

1

-2 15 ,5 41 .52  AF

G lo ba l Se ttings

M o re
In fo

+$ 1 ,21 0 ,44 7 ,9 5 2 .8 1

Av g. c os t/AF  w a te r sa v ed +$ 68 7 .46  pe r AF

C u m u lativ e  A v e rag e
O to w i In flo w , 1998 -

2002

892,992.08 AF

Se ttings



Concluding ThoughtsConcluding Thoughts
Harmonize the monitoring process through a Harmonize the monitoring process through a 
unified identification system to Facilitate data unified identification system to Facilitate data 
sharing and process optimization.sharing and process optimization.
Promulgate a national water information  policyPromulgate a national water information  policy
Adoption of emerging water quality (& quantity) Adoption of emerging water quality (& quantity) 
monitoring technologies monitoring technologies 
Encourage cooperation between scientific Encourage cooperation between scientific 
institutes, water providers and operators and institutes, water providers and operators and 
regulatory agenciesregulatory agencies
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THANK YOU THANK YOU 
for your attentionfor your attention
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