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Module objectivesModule objectives
Discuss water related problems in the 
ESCWA regionESCWA region.  

Discuss the available options for closing the 
supply-demand gap in ESCWA countriessupply-demand gap in ESCWA countries.

Describe planning criteria within the IWRM 
principalsprincipals.

Develop a decision process to select 
suitable options to meet supply demand gap. p pp y g p

Demonstrate the approach of balancing 
supply and demand by an exercise. 



A Unique ResourceA Unique Resource
Every organism, individual, and 

t th l t d decosystem on the planet depends on 
water for survival.

Water impacts all aspects of life on the 
planetplanet

Poor water management and water 
shortages can lead to disease, 
malnutrition, reduced economic growth, 
social instability, conflict, and 
environmental disaster. 



The Global Water BudgetThe Global Water Budget

Global Water

Global Freshwater
87%     Not AccessibleGlobal Water

97%   Seawater
3%   Freshwater

13%     Accessible  (0.4% of global)





Causes of Water problems in the ESCWA:  

Lack of awareness in the public sector 

p

p
of the need for the rational use and 
management of water resources;g ;

Outdated water legislation and non-
i t t f t h iexistent enforcement mechanisms;

Fragmented water institutions andFragmented water institutions and 
ineffective coordination of related water 
activities at the national level;activities at the national level;



Causes of Water problems in the ESCWA: p

Natural water scarcity owing to the arid, semi-
arid and extremely arid climates;arid and extremely arid climates;

Lack of up-to-date information on the quantity 
and quality of available and potential waterand quality of available and potential water 
resources and of reliable forecasts on water 
demand;

The general absence of comprehensive 
national planning and well-designed policies 
for water resource exploitation and use andfor water resource exploitation and use and 
demand projections with overall socio-
economic development plans;



Causes of Water problems in the ESCWAp

The absence of technical cooperation between 
ESCWA b i h i lESCWA member countries at the regional or 
subregional level in the exploration and 
development of new resources, particularly ofdevelopment of new resources, particularly of 
shared rivers or groundwater basins;

Lack of adequate financial resources toLack of adequate financial resources to 
efficiently develop non-conventional water 
resources, particularly desalination and 

t t f iliti llwastewater reuse facilities, as well as 
hydraulic structures and distribution systems.



Conventional water resourcesConventional water resourcesaa// bb// cc// NonNon conventional water resourcesconventional water resourcesConventional water resourcesConventional water resourcesaa/,/,bb/,/,cc// NonNon--conventional water resourcesconventional water resources

Country/areaCountry/area
Surface Surface 
waterwater

GroundGround
-- water water 

useuse

GroundGround--
water water 

rechargerecharge

Total Total 
renewrenew
ableable

(mcm)(mcm)
DesalinateDesalinate

d waterd water

WasteWaste--
water and water and 
drainage drainage 

reusereuse

Total Total 
renewable and renewable and 
nonnon--conv. res., conv. res., 

(mcm)(mcm)
Water Water 

consump.consump.
UtilizatiUtilizati

on %on %

GroundwateGroundwate
r r 

dependencydependency
(%)(%)

BahrainBahrain 00..22 258258 100100 100100..22 7575 1717..5 5 ((33))** 192192..77 350350..77 181181..9999 7373..5757

EgyptEgypt 55 50055 500 4 8504 850 4 1004 100 59 60059 600 66..66 4920 4920 ((38003800)) 6452664526..66 65 27665 276..66 101101..1616 77..4343

IraqIraq 70 37070 370 513513 2 0002 000 72 37072 370 77..44 15001500 7387773877..44 72 39072 390..44 9797..9999 00..7171

JordanJordan 350350 486486 277277 627627 22..55 6161 690690..55 899899..55 130130..2727 5454..0303

KuwaitKuwait 00..11 405405 160160 160160..11 388388 3030 578578..11 823823..11 142142..3838 4949..22

LebanonLebanon 2 5002 500 240240 600600 3 1003 100 11..77 22 31033103..77 27432743..77 8888..44 88..7575LebanonLebanon

OmanOman 918918 1 6441 644 550550 1 4681 468 5151 2323 15421542..00 26362636..00 170170..9595 6262..3737

QatarQatar 11..44 185185 8585 215215 131131 2828 245245..44 345345..44 140140..7575 5353..5656

Saudi ArabiaSaudi Arabia 2 2302 230 14 43014 430 3 8503 850 8686 44 795795 131131 ((2424)) 70067006 00 17 58617 586 00 251251 0101 8282 0505Saudi ArabiaSaudi Arabia 2 2302 230 14 43014 430 3 8503 850 8686..44 795795 131 131 ((2424)) 70067006..00 17 58617 586..00 251251..0101 8282..0505

Syrian Arab Syrian Arab 
RepublicRepublic

16 37516 375 3 5003 500 5 1005 100 6 0806 080 22 1447 1447 ((12701270)) 14471447..00 21 32421 324..00 9393..0202 1616..4141

United ArabUnited Arab 185185 900900 130130 21 47521 475 455455 108108 878878..00 1 6481 648..00 187187..77 1616..4141United Arab United Arab 
EmiratesEmirates

West Bank & West Bank & 
GazaGaza 3030 200200 185185 315315 00..55 22 217217..55 232232..55 106106..99 5454..6161

YemenYemen 2 2502 250 2 2002 200 1 4001 400 3 6503 650 99 5252 37113711..00 45114511..00 121121..5656 8686..0202

TotalTotal 150 709150 709..77 29 81129 811 1853718537..00 169 169 
246246..77

19241924..77 83218321..55 179492179492..99 190 766190 766..99 4848..7777



Table 2.  Past and projected water demand for the ESCWA region, 1990, 2000 and 2025
(Millions of cubic metres)

Country/arCountry/ar
eaea

19901990 20002000 20252025 Total demandTotal demand

DomesticDomestic AgriculturalAgricultural IndustrialIndustrial DomesticDomestic AgriculturalAgricultural IndustrialIndustrial DomesticDomestic AgriculturalAgricultural IndustrialIndustrial 19901990 20002000 20252025

BahrainBahrain 112112 120120 1717 132132 124124 2626 169169 271271 169169 249249 282282 609609BahrainBahrain 112112 120120 1717 132132 124124 2626 169169 271271 169169 249249 282282 609609

EgyptEgypt 2 7002 700 49 70049 700 4 6004 600 2 9502 950 59 90059 900 5 3505 350 6 3006 300 69 10069 100 10 90010 900 57 00057 000 68 20068 200 86 30086 300

IraqIraq 3 8003 800 45 20045 200 1 4501 450 4 3004 300 52 00052 000 9 7009 700 8 0008 000 90 00090 000 10 00010 000 50 45050 450 66 00066 000 108 000108 000

JordanJordan 190190 650650 4343 388388 791791 6363 700700 900900 160160 883883 1 2421 242 1 7601 760

KuwaitKuwait 295295 8080 88 375375 110110 105105 1 1001 100 140140 160160 383383 590590 1 4001 400

LebanonLebanon 271271 875875 6565 312312 950950 150150 1 1001 100 2 3002 300 450450 1 2111 211 1 4121 412 3 8503 850

OmanOman 117117 1 1501 150 55 262262 1 5001 500 8585 630630 1 5001 500 350350 1 2721 272 1 8471 847 2 4802 480

QatarQatar 107107 109109 99 147147 185185 1515 230230 205205 5050 225225 347347 485485QatarQatar 107107 109109 99 147147 185185 1515 230230 205205 5050 225225 347347 485485

Saudi Saudi 
ArabiaArabia 1 5081 508 14 60014 600 192192 2 3502 350 15 00015 000 415415 6 4506 450 16 30016 300 1 4501 450 16 30016 300 17 76517 765 24 20024 200

Syrian Syrian 
Arab Arab 
RepublicRepublic 650650 6 9306 930 146146 1 2801 280 15 37015 370 480480 2 8252 825 19 43019 430 1 3001 300 7 7267 726 17 13017 130 23 55523 555

United United 
Arab Arab 
EmiratesEmirates 513513 950950 2727 750750 1 4001 400 3030 1 1001 100 2 0502 050 5050 1 4901 490 2 1802 180 3 2003 200

WestWestWest West 
Bank and Bank and 
Gaza StripGaza Strip 7878 140140 77 260260 217217 1818 800800 420420 7070 225225 495495 1 2901 290

YemenYemen 168168 2 7002 700 3131 360360 3 1503 150 6161 840840 36503650 134134 2 8992 899 3 5713 571 4 6244 624

TotalTotal 10 50910 509 123 204123 204 6 6006 600 13 86613 866 150 697150 697 16 49816 498 30 24430 244 206 266206 266 25 24325 243 140 313140 313 181 061181 061 261 753261 753



The Water Balancing Act

Supply
• Quantity (Natural Scarcity,

Groundwater Depletion)
Demand

• Increasing in all sectors
I ffi i t

Groundwater Depletion)
• Quality Degradation
• Cost of Options

• Inefficient use

IWRMIWRM



Integrated Water Resources 
ManagementManagement

A systematic process for linking water and        
t l t d li bj ti d twater-related policy, objectives, and uses to 

improve decision making in:
operation and management of natural 

resources and environmental systems;

design and implementation of programs and 
policies.  p

A coordinating framework for integrating 
sectoral needs water and water relatedsectoral needs, water and water-related 
policy, resource allocation, and management 
within the context of social economic andwithin the context of social, economic, and 
environmental development objectives.



Why IWRM?y

Globally accepted and makes good y p g
sense.

K l t i ti l t liKey element in national water policy.

Incorporates social and environmentalIncorporates social and environmental 
considerations directly into policy and 
decision making.decision making.

Directly involves the stakeholders. 

Is a tool for optimizing investments 
under tight financing climateunder tight financing climate.



Water as a Global IssueWater as a Global Issue

Water crisis has steadily moved upWater crisis has steadily moved up 
the global agenda

The process is driven by 

water-related health impacts, 
rapid industrialization, p
water security, and 
awakening environmentalawakening environmental 
consciousness



Key Water Challenges and Needs
Integrated 
management of 

t

Water pricing and cost 
recovery

water

Water resources 
i

Water entitlement and 
rights

economics

Political economy of 
t

Water users 
empowerment

Sharing of ater and itswater

Water supply and 
sanitation ser ices

Sharing of water and its 
benefits 

Cooperation andsanitation services 

Irrigation/drainage 

Cooperation and 
conflict resolution

Energy
NRM and 
environment

gy



IWRM PERSPECTIVEIWRM PERSPECTIVE

Economic EnvironmentalEconomic
Efficiency Equity Environmental

SustainabilityPrinciples

St t ManagementInstitutionalStructure Management
Instruments

Enabling
Environment

Institutional
Frameworks

Balance “water for livelihoods” and “water as a resource”



OUR IWRM TRIANGLEOUR IWRM TRIANGLE
Ecosystem Sustainability

Enabling 
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ts Ins

g
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men
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Policy 
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ag

em
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g
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Assessment
Information

Allocation tools

Social Equity Economic Efficiency 

p



E t S t i bilitEcosystem Sustainability-------------------------------------------------------------------------------------------------------------------------------------------
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Dimensions of IWRM

Integrated Water Resources ManagementI f t t fI f t t f Integrated Water Resources ManagementInfrastructure for Infrastructure for 
management of management of 

floods and floods and 
droughts, droughts, 

multipurpose multipurpose p pp p
storage, water storage, water 

quality and source quality and source 
protectionprotection

O h
Water supply 
& sanitation

Irrigation & 
drainage

Energy Environ-
mental
services

Policy/  Policy/  
Institutional Institutional 
frameworkframework

Other uses 
including 

industry and 
navigation

Management Management 
instrumentsinstruments

P liti lP liti lPolitical economy Political economy 
of water of water 

managementmanagement

Water Uses 
GWP



Country

Schematic of the IWRM Process • Stakeholder Input
• Donor InputCountry

Development 
Objectives

• Other Input

Key Water & 
Water-related 
Policies/Inst.o c es/ st

ResourcesResources 
Assessment & 

Analysis

Use Assessment 
& Analysis

Review & 
Evaluation

Implementation Resource 
Allocation

Resource 
Development &

p
& Monitoring Allocation 

Strategy

Development & 
Management 

Plan



The Water Resources Development Process: Sectoral (or Use) Approach

Governance

Prosperity
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Water Resources Development : The IWRM Process

Governance

Prosperity

Governance
Policy/Inst.
Framework

IWRM Water and waterrelated policies review and revision

Social

Development
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(water uses)

IWRM Resource availability/use analysis and allocation



Balancing supply and demandBalancing supply and demand 
consists of the following activities

Water Demand analysis 

Water resources assessment 
(WRA)(WRA) 



The main strategic options in various 
countries of the ESCWA regioncountries of the ESCWA region

Examples…

Strategic options

I. Options for an optimal utilization In countries
of the existing water resources

Increasing water efficiency through the 
i i i ti f t l i ll

Egypt, Jordan, Bahrain,
the Syrian Arab
R bli S di A biminimization of water losses in all uses 

of surface and groundwater sources and 
leakage control.

Republic, Saudi Arabia,
Yemen, United Arab
Emirates, Lebanon

Motivating the use of water saving Jordan and Saudi ArabiaMotivating the use of water-saving
devices in the household and industrial
sectors

Jordan and Saudi Arabia

Re-structuring domestic water tariffs to Egypt Jordan theRe-structuring domestic water tariffs to
cover at least O&M costs

Egypt, Jordan, the
Syrian Arab Republic,
Lebanon, Bahrain,
Yemen, the West Bank
and Gaza Strip



Examples……………Examples……………
II.  Options for developing new water 

resourcesresources

Establishing recharge dams and other
hydrological structures to increase
reservoir of groundwater

Lebanon, Bahrain, the Syrian 
Arab Republic, Yemen, 
United Arab Emiratesreservoir of groundwater United Arab Emirates

Cloud seeding/harvesting The Syrian Arab Republic and 
Yemen

D li i f All GCC i d YDesalination of sea water All GCC countries and Yemen

Desalination of brackish groundwater Egypt

Assessing the potential of utilizing brackish Jordan
water

Harvesting rainfall and flash flood waters Egypt

Evaluating groundwater and surface water JordanEvaluating groundwater and surface water
potentialities, especially in critical basins

Jordan

Investigating use of seawater for cooling
machines

Lebanon



Examples…..Examples…..
III.  Options for water quality 

tmanagement

Treating industrial wastewater before
discharging it into the river or other

Egypt, Jordan, Yemen
discharging it into the river or other
water bodies

Collecting domestic sewage and treating
it before it is discharged back into the

Egypt, Jordan, GCC
countries Yemenit before it is discharged back into the

system
countries, Yemen

Controlling and reducing the amount of
h i l (f ili i id

Egypt
agrochemicals (fertilizers, pesticides
and the other added chemicals)

Expanding well-field protection zones Bahrain

Carrying out an environmental impact
assessment for each water project

The West Bank and Gaza
Strip



Examples…Examples…
IV. Options for capacity building and

ti b tt i t f
In countries

creating a better environment for
potential reforms in water management
Enhancing training and increasing skills All countries
of human resources in the water sector
Improving data and information systems All countries
Restructuring water institutions to achieve Jordan the West Bank andRestructuring water institutions to achieve
financial and administrative
decentralization and autonomy

Jordan, the West Bank and
Gaza Strip, Yemen

U d ti l i l ti i i L b E t YUpdating legislation, reviewing
regulations and enhancing enforcement

Lebanon, Egypt, Yemen,
Bahrain,
Saudi Arabia, United Arab
EmiratesEmirates

Initiating an intensive public awareness 
programe to stimulate water conservation

Egypt, Jordan, Saudi
Arabia, United Arab
E i t B h i YEmirates, Bahrain, Yemen,
the West Bank and Gaza
Strip.



Description of planning criteriaDescription of planning criteria

A. Financial viabilityA. Financial viability

1. Fundabilityy

2. Unit cost of water, dollars per 
cubic meter

Aff d bilit3. Affordability



Description of planning criteria….Description of planning criteria….

B. Technical viabilityy

1. Availability of technology

2. Implementability

3 Flexibility and reliability of3. Flexibility and reliability of 
technology

4. Feasibility

5 Water resources knowledge5. Water resources knowledge



Description of planning criteria….Description of planning criteria….

C. Source viabilityy

1. Availability and hydrologic 
i f hcertainty of the source

2 Sustainability of quantity and2. Sustainability of quantity and 
quality

3. Flexibility of Supply 
developmentdevelopment



Description of planning criteria….Description of planning criteria….

D. Political viabilityy

1. Willingness of participants

2. Political certainty of the source 
countrycountry

3. Compatibility with the3. Compatibility with the 
international laws and the 
existing agreements.existing agreements.



Description of planning criteria….Description of planning criteria….

E. Institutional viability
1. Availability and capacity

R li bilit f i tit ti2. Reliability of institutions
F. Environmental viabilityy
1. Impacts on the built  environment
2. Impacts on the physical and natural 

environment



Description of planning criteria….Description of planning criteria….

G. Social viabilityG. Social viability

1. Public acceptancep

2. Fulfillment of development 
needs



Screening of optionsScreening of options

Tableau Used in Multicriterion Decision Making
A: Alternatives and C: Criteria

A1

A2 …. An

C1

C2

Cn



Symbolically, if wi is the weight y y, g
assigned to the ith planning 
criterion by members of the Focus y
Group, and if rij is the rating of the 
jth option with respect to the ithjth option with respect to the ith 
criterion, the overall score, Sj, for 
the jth option is calculated as:the jth option is calculated as:

Sj =∑ni=1 rij wi 



Case StudyCase StudyCase StudyCase Study

There is a shortage in an area in water There is a shortage in an area in water 
and we want to fill the gap between and we want to fill the gap between g pg p
demand and Supply.  What we can do??demand and Supply.  What we can do??



11 List all possible optionsList all possible options11. List all possible options . List all possible options 
No.No. OptionOption

11 Development of local groundwater sourcesDevelopment of local groundwater sources
22 Supply system improvementsSupply system improvements-- municipal sector municipal sector 
33 Water conservation Water conservation ––municipal sectormunicipal sector
44 Supply System improvementSupply System improvement agriculture sectoragriculture sector44 Supply System improvementSupply System improvement--–– agriculture sectoragriculture sector
55 Water conservation Water conservation –– Irrigated agriculture sectorIrrigated agriculture sector
66 Development of local surface water resourcesDevelopment of local surface water resources
77 Intensive watershed managementIntensive watershed management
88 Water pricingWater pricing
99 Intersectoral reallocationIntersectoral reallocation99 Intersectoral reallocationIntersectoral reallocation
1010 Wastewater reuseWastewater reuse
1111 Desalination of brackish waterDesalination of brackish water
1212 Desalination of sea water Desalination of sea water 
1313 Medusa bagsMedusa bags
1414 Cloud seedingCloud seedingC oud seed gC oud seed g
1515 Mediterranean SeaMediterranean Sea--Dead Sea desalinationDead Sea desalination
1616 Red SeaRed Sea--Dead Sea desalinationDead Sea desalination



22. . Suggested and weightSuggested and weightss Criteria? Focus Criteria? Focus 
groupgroup

Financial and economic viability                                                                 Financial and economic viability                                                                 2020%%

FundabilityFundability

Cost per unit of waterCost per unit of water

AffordabilityAffordability

Technical viability                                                                                       Technical viability                                                                                       1313..33%%

Availability of technologyAvailability of technologyAvailability of technologyAvailability of technology

ImplementabilityImplementability

FeasibilityFeasibilityyy

Flexibility and reliability of technologyFlexibility and reliability of technology

Source viability                                                                                           Source viability                                                                                           2222..44%%

Availability and hydrologic certaintyAvailability and hydrologic certainty

Sustainability of quantity and qualitySustainability of quantity and quality

Fle ibilit of s ppl de elopmentFle ibilit of s ppl de elopmentFlexibility of supply developmentFlexibility of supply development



Suggested CriteriaSuggested CriteriaSuggested CriteriaSuggested Criteria
Political viability                                                                              Political viability                                                                              2121%%

Willingness of participant countriesWillingness of participant countries
Political certainty of source countryPolitical certainty of source country
Compatibility with international lawsCompatibility with international lawsCompatibility with international lawsCompatibility with international laws

Institutional viability                                                                       Institutional viability                                                                       77..11%%
Availability and capacity of institutionsAvailability and capacity of institutionsy p yy p y
Reliability of institutions Reliability of institutions 

Environmental viability                                                                   Environmental viability                                                                   88..88%%
Impacts on the built environment Impacts on the built environment 
Impacts on the physical and natural environment Impacts on the physical and natural environment 

Social viabilitySocial viability 77 44%%Social viability                                                                                 Social viability                                                                                 77..44%%
Public acceptance Public acceptance 
Fulfilment of development needsFulfilment of development needs



33 Analysis of options analysisAnalysis of options analysis33. . Analysis of options analysisAnalysis of options analysis
Example Option NoExample Option No 11Example……….               Option No. Example……….               Option No. 11

Development of Local Groundwater SourcesDevelopment of Local Groundwater Sources

Concept:Concept: The total potential renewable groundwater The total potential renewable groundwater 
resource in the West Bank is resource in the West Bank is 601601Mcm/yr and Mcm/yr and 78 78 Mcm/yr Mcm/yr 
of brackish water for further developmentof brackish water for further developmentof brackish water for further development. of brackish water for further development. 

Technology/ImplementationTechnology/Implementation: The technology for : The technology for ec o ogy/ p e e tat oec o ogy/ p e e tat o e ec o ogy oe ec o ogy o
groundwater extraction is readily available.groundwater extraction is readily available.

C tC t Th it d ti t f l l d t iTh it d ti t f l l d t iCosts: Costs: The unit production cost of local groundwater in The unit production cost of local groundwater in 
the West Bank ranges between $ the West Bank ranges between $ 00..25 25 and $and $00..3030/m/m33. . 
Financing, distribution, and treatment would increase Financing, distribution, and treatment would increase 
th tth tthese costs.these costs.



AnalysisAnalysisAnalysis..Analysis..
Source WaterSource Water: From the point of view of hydrologic uncertainty the: From the point of view of hydrologic uncertainty theSource WaterSource Water: From the point of view of hydrologic uncertainty, the : From the point of view of hydrologic uncertainty, the 
availability of the resource is reasonably well known and availability of the resource is reasonably well known and 
dependable. Production can be sustained up to the total renewable dependable. Production can be sustained up to the total renewable 
capacities of the aquifers.capacities of the aquifers.p qp q
PoliticalPolitical: The Palestinian share of the groundwater resources in the : The Palestinian share of the groundwater resources in the 
West Bank in not yet defined. Therefore, the extent to which the West Bank in not yet defined. Therefore, the extent to which the 
Palestinians may develop these resources in the future is a function Palestinians may develop these resources in the future is a function 
f th Fi l St t N ti ti Utili ti f d tf th Fi l St t N ti ti Utili ti f d tof the Final Status Negotiations. Utilisation of groundwater of the Final Status Negotiations. Utilisation of groundwater 

resources would provide Palestinians with a high degree of resources would provide Palestinians with a high degree of 
independence in the control of their water resources. independence in the control of their water resources. 
Institutional:Institutional: Management institutions necessary for effectiveManagement institutions necessary for effectiveInstitutional:Institutional: Management institutions necessary for effective Management institutions necessary for effective 
utilisation of groundwater resources would not have any oututilisation of groundwater resources would not have any out--ofof--the the 
ordinary or exceptional staffing, training, or manpower requirements.ordinary or exceptional staffing, training, or manpower requirements.



AnalysisAnalysisAnalysis…Analysis…
E i t lE i t l Th d l t fTh d l t fEnvironmentalEnvironmental: The development of : The development of 
conventional water sources must take into conventional water sources must take into 
account the sustainability of these resources.account the sustainability of these resources.account the sustainability of these resources. account the sustainability of these resources. 
Groundwater development must be performed Groundwater development must be performed 
so that safe yield of aquifers in not exceeded. so that safe yield of aquifers in not exceeded. 
Social: Social: Public acceptance of the use of Public acceptance of the use of 
additional groundwater supplies would be limited additional groundwater supplies would be limited 
only by the price charged to water usersonly by the price charged to water usersonly by the price charged to water users.only by the price charged to water users.



CalculationsCalculationsCalculations…Calculations…
WeightsWeights

CriteriaCriteria MeanMean Option Option 
11

Option Option 
22

Financial and economic viabilityFinancial and economic viability 2020 33//55 55//55yy
FundabilityFundability
Cost per unit of waterCost per unit of water
AffordabilityAffordability

Technical viability Technical viability 1313..33 22//55 44//55
A il bilit f t h lA il bilit f t h lAvailability of technologyAvailability of technology
ImplementabilityImplementability
FeasibilityFeasibilityyy
Flexibility and reliability of Flexibility and reliability of 

technologytechnology



CalculationCalculationCalculation…Calculation…
Source viabilitySource viability 2222..44 11//55 55//55

Availability and hydrologic Availability and hydrologic 
certaintycertainty

Sustainability of quantitySustainability of quantitySustainability of quantity Sustainability of quantity 
and qualityand quality

Flexibility of supply Flexibility of supply y pp yy pp y
developmentdevelopment

Political viability Political viability 2121 22//55 11//55
Willingness of participant Willingness of participant 

countriescountries
Political certainty of sourcePolitical certainty of sourcePolitical certainty of source Political certainty of source 

countrycountry
Compatibility with Compatibility with 

international lawsinternational laws



CalculationsCalculationsCalculationsCalculations
Institutional viability Institutional viability 77..11 44//55 22//55

Availability and capacity of Availability and capacity of 
institutionsinstitutionsinstitutionsinstitutions

Reliability of institutions Reliability of institutions 

Environmental viabilityEnvironmental viability 88..88 44//55 33//55

Impacts on the built environmentImpacts on the built environmentImpacts on the built environment Impacts on the built environment 

Impacts on the physical andImpacts on the physical andImpacts on the physical and Impacts on the physical and 
natural environment natural environment 



Selection?Selection?Selection?Selection?
Social viabilitySocial viability 77..44 33//55 55//55

Public acceptance Public acceptance 
Fulfilment of Fulfilment of 
development needsdevelopment needs

Based on the above table we can see that:
Score of option 1 = 20*3/5 + 13.3*2/5 + 22.4*1/5 + 
21*2/5 + 7.1*4/5 + 8.8*4/5 + 7.4*5/5 = 
Score of option 2 = 20*5/5 + 13.3*4/5 + 22.4*5/5 + 
21*1/5 + 7 1*2/5 + 8 8*3/5 + 7 4*5/5 =21*1/5 + 7.1*2/5 + 8.8*3/5 + 7.4*5/5 = 

The option who has the highest score is better.p g




