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Abstract 

Sustainability of water resources is vital especially for developing countries such as Iran which are located in the 

Middle East and North Africa (MENA) region where water is scarce. To balance the high demand of water for 

economic growth and at the same time preserve the environment for present and future generations, 

sustainability of water resources should be considered by monitoring and data mining. For this purpose, several 

quantified indices have been proposed and applied worldwide recently. In this paper, the Canadian Water 

Sustainability Index (CWSI) proposed by PRI, has been trailed for the case of Ahwaz County, a community 

located in South West of Iran fed by Karun River. Required data for the composite CWSI score which is the 

average of five major theme-based components (i.e. resource, ecosystem health, infrastructure, human health 

capacity) was collected according to the PRI evaluation method. In addition to the standardized CWSI, the final 

index was also calculated considering weight estimation for the five components by pair-wise comparison, using 

Expert Choice version 2000. Results showed that application of this index as a policy tool, with some 

modifications in weights, was satisfactory for the educational case study and could be replicated for other 

communities in Iran. 
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Introduction 

Water Sustainability is vital for preservation of this 

resource in the world. This is more prominent for 

developing countries and especially for those located 

at the Middle East and North Africa (MENA) Region, 

where water is scarce (World Bank, 2007).  

 

With increasing the population, arising of life 

standard level and full scaled development, especially 

in urban areas, water demand is increased for all 

(various) consumption sectors. The water is one of 

the main factors that the development is not possible 

without it. Water resources must be developed and 

managed in a sustainable manner to ensure the 

social, economic and environmental development of 

the present and future generations are not 

jeopardized. Iran is one of these countries which 

suffers from limited renewable water supply while 

intends to develop its economy which highly demands 

water resources. To balance these two contradictory 

factors and at the same time preserve the 

environment for present and future generations, 

sustainability of water resources should be considered 

by monitoring and data mining. 

 

The Brundtland Commission's report "Our Common 

Future" (WCED, 1987) promotes the all 

encompassing concept of sustainable development. 

To quote: "Humanity has the ability to make 

development sustainable to ensure that it meets the 

needs of present without compromising the 

opportunities of future generation to meet their own 

needs". 

 

Loucks (2011) has mentioned that recently strong 

emphasis has been placed on the adaptive capacity of 

water resource systems, which refers to measures that 

reduce the vulnerability of systems to actual or 

expected future changes. Vulnerability is the 

magnitude of an adverse impact on a system. Thus, 

the objective is to look for policies that reduce the 

adverse impacts of actual and expected events, and to 

the extent possible, meet the water requirements for 

humans and the environment, now and in the future. 

To accomplish this goal, it is necessary to have 

performance measures or indexes that allow the 

evaluation and comparison of water resources 

systems under different scenarios. The objective of 

this paper is to present a water resources 

sustainability index that makes it possible to evaluate 

and compare alternative management policies for 

water resources systems.  

 

Sustainability indicators and composite index are 

increasingly recognized as a useful tool for policy 

making and public communication in conveying 

information. They simplify, quantify, analyze and 

communicate otherwise complex and complicated 

information. There are currently several initiatives 

working on the frame works for sustainable 

development in different fields such as environment 

(Singh et al., 2008). 

 

Mays (2007) defines water resources sustainability as 

: "the ability to use water in sufficient quantity and 

quality from the local and global scale to meet the 

needs of humans and environmental ecosystem for 

the present and future to sustain life, and to protect 

humans from the damages brought about by natural 

and human-caused disasters that affect sustaining 

life." Whichever definition is used, there is a need for 

measurement or quantification of water impacts on 

the environment for present and future generations 

so that plans for sustainable water resources 

management can be carried out accordingly.     

 

Loucks and Van Beek (2005) defined sustainable 

water resources systems as "water resources systems 

designed and managed to fully contribute to the 

objectives of society, now and in the future, while 

maintaining their ecological, environmental and 

hydrological integrity." Most definition of sustainable 

water resources is so broad that they defy any 

measurement or quantity definition. 

 

"Sustainable water use" has been defined by Theodore 

Heintz HJr (2004) as "the use of water that supports 

the ability of human society to endure and flourish 
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into the indefinite future without undermining the 

integrity of the hydrological cycle or the ecological 

systems the depend on it." The following 

sustainability requirements were presented: 

 

1.  A basic water requirement will be guaranteed to 

all humans to maintain human health. 

2. A basic water requirement will be guaranteed to 

restore and maintain the health of ecosystems. 

3. Water quality will be maintained to meet certain 

minimum standards that will vary depending on 

location and how the water is to be used. 

4. Human actions will not impair the long-term 

renewability of freshwater stocks and flows. 

5. Data on water resources availability, use, and 

quality will be collected and made accessible to all 

parties. 

6. Institutional mechanisms will be set up to 

prevent and resolve conflict over water. 

7. Water plans and decision making will be 

democratic, ensuring representation of all affected 

parties and fostering direct participation of affected 

interests. 

 

Loucks and Gladwell (1997) presented that guidelines 

for the development and management of sustainable 

water resources systems can be defined with respect 

to: 

a. The design, management and operation of 

physical infrastructure 

b. The quality of environment or health of 

ecosystems 

c. Economics and finance 

d. Institutions and society 

e. Human health and welfare 

f.  Planning and technology 

 

Considering what was said, sustainability indices 

provide ways we can measure relative level of 

sustainability. They can be defined in a number of 

ways. One way is to express relative levels of 

sustainability as separate or weighted combinations 

of reliability, resilience and vulnerability measures of 

various criteria that contribute to human welfare. 

These criteria can be economic, environmental, 

ecological and social. To do this one must first 

indentify the overall set of criteria and then for each 

one decide which range of values are satisfactory and 

which ranges are not. These decisions are subjective. 

They are generally based on human judgment or 

social goals, not scientific theory. 

 

An Overview of water Sustainability Indices 

Water sustainability indices include several 

components and indicators concerning to water 

multi-disciplinary characteristics, such as; water 

resources, economic and financial, environmental, 

infrastructures and etc. that depending on various 

conditions may be changed, added or deleted. 

Sustainability indicators and composite index are 

increasingly recognized as a useful tool for policy 

making and public communication in conveying 

information. They simplify, quantify, analyze and 

communicate otherwise complex and complicated 

information. There are currently several initiatives 

working on the frameworks for sustainable 

development in different fields.  

 

From the perspective of sustainability, we need to go 

beyond quantity and quality. Sustainability literally 

refers to the maintenance or sustenance of 

something. It refers to the goal of attaining or 

maintaining the quality of all life in the long term. 

Sustainability represents an optimal end state; 

however this is neither fixed nor constant but is 

rather time - and space-relevant. Sustainable 

development therefore offers the direction needed to 

deliver on selected sustainability goals. It is the 

process through which specific targets are set, actions 

planned and strategies implemented in order to 

deliver on current needs. Various assessment tools 

may be used in order to be able to determine whether 

sustainability goals are being achieved generally 

falling under the headings of simulation, criteria and 

indices. 

 

Kumambala et al., (2008) developed a framework of 

water sustainability indicators at basin scale that 
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could assist in decision making for multipurpose 

water resources development in Malawi. In this study 

they have demonstrated that through the integration 

of knowledge from hydrology, human health and 

environment, Water Sustainability Index (WSI) for 

policy and decision making can be developed. The 

WSI can advance the assessment of development of 

multipurpose water projects by utilizing a 

multidisciplinary and integrated process. Integrated 

process of sustainability indicators can influence 

project development by helping to identify viable 

design alternatives that are environmentally and 

socially acceptable, and provide opportunities to meet 

varying demands within the basin.  

 

Carvalho et al., (2008) adopted a system approach to 

develop a composite index for the Sustainability 

Index for Integrated Urban Water Management 

(SIUWM) that be used to assess the potential of a 

town or city to be sustainable. This index is composed 

of 5 components which disaggregate into 20 

indicators and ultimately into 64 variables. This index 

was applied for two Southern African urban centers, 

Smith and Lant (2004) to test the applicability and 

validity of the index and to compare their 

sustainability index scores.  

 

Carden et al., (2007) adopted a structured framework 

for defining the system and identifying the indicators 

for the “sustainability index” model. This model has 

some steps for developing a meaningful water 

sustainability index, included: developing a 

theoretical framework, indicators selection, data 

processing and application and interpretation. The 

starting point is to specify the overall purpose and 

here the purpose is to assess the water resources 

sustainability for multipurpose water resources 

development. This model is shown in Fig. (1): 

 

Step Sequence

Develop the theoretical framework

Indicators selection

Data proccessing 

Application & Interpretation

General Model

Spesify overall research objectives

Define/ redifine system boundaries

Develop or modify indicator framework

Determine indicator selection criteria

Select or modify the 

indicators for the index

Re-evaluation of 

sustainability 

index

Application of the index

Consultation and 

information collection

Information Assessment

Dessemination to end users

Evaluation of 

framework based on 

spatial and temporal 

considerations

 

Fig. 1. The Flowchart for Determination of Water Sustainability Index. 
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Another remarkable point in determination of 

sustainability index is the scale selection for index, for 

example, a river basin area or a residential area or a 

community? Depending on the scale, type and 

number of data is variable.  

 

After specifying the index framework, its components 

and indicators, required data were collected, 

normalized, standardized and analyzed. Because of 

combination and comparing the indices, the indicator 

value range must be the same. 

 

Falkenmark (1988) focuses on the role water plays in 

sustainable development. She identifies various 

conditions for sustainability. Soil permeability and 

water retention capacity have to be secured to allow 

rainfall to infiltrate and be used in the production of 

biomass on a large enough scale for self-sufficiency.  

 

The Canadian Water Sustainability Index (CWSI) is 

one of water sustainability index that has been 

developed by the Policy Research Initiative (PRI) for 

evaluating the well-being of Canadian communities 

with respect to freshwater resources. This index 

integrates a range of water-related data and 

information into of 15 indicators, classified in 5 major 

theme-based components that are: resources, 

ecosystem health, infrastructure and human health 

capacity. The CWSI which is the arithmetic average of 

scores of the indicators provides a holistic profile of a 

community's key water issues, allowing for 

comparison and analysis. 

 

In this index, the system model for the SIUWM was 

adapted from the life cycle assessment (LCA) 

approach used by Lundin and Morrison (2002) for 

the development of environmental sustainability 

indicators for urban water systems.  

 

The SIUWM was ultimately designed in a similar 

manner to the well-recognized Environmental 

Sustainability Index (ESI) developed by the Yale 

Centre for Environmental Law and Policy. The ESI 

provides a powerful tool for analytically assessing 

environmental sustainability and as such is a strong 

policy-guiding instrument. The scale of 

implementation between the ESI and SIUWM 

however differs considerably. The ESI targets 

national-level policy whilst the SIUWM aims to 

improve management of water at sector level, thereby 

requiring a different approach to indicator 

development and selection. Nevertheless, there is a 

commonality of purpose in the two indices with 

respect to informing on progress towards 

sustainability, aligning with existing policy and 

highlighting gaps in legislation.  

 

In order to account for the dimensions of 

sustainability, the SIUWM was designed using the 

similar five broad components of the ESI: 

 

1. Social/cultural: social fairness and equitable 

resource distribution. 

2. Economic: economically sound principles, 

economic growth and cost returns. 

3. Environmental: environmental protection and 

preservation of ecological systems. 

4. Political: support and international stewardship. 

5. Institutional/technological: capacity and progress  

 

64 selected variables that were aggregated into 20 

indicators as shown in Table 3. The indicators are 

both qualitative and quantitative over widely differing 

ranges. Some sort of standardization was therefore 

required to place them within comparable scales. This 

was achieved by expressing each indicator on a scale 

from 0-5 where the values were based on pre-

established reference points or standards, like WHO 

guidelines. The score for each indicator is then 

determined from the sum of the variable values 

multiplied by their respective weightings, expressed 

as a percentage by multiplying by 100. The scores for 

the five components– and ultimately the SIUWM – 

are determined in a similar manner and based on 

Equation (1). Results of the SIUWM application 

demonstrate that the index could highlight areas for 
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improvement and ultimately guide appropriate action 

and policy-making towards better service delivery and 

improved resource management. The Canadian 

Water Sustainability Index (CWSI) has been 

developed by the Policy Research Initiative (PRI) for 

evaluating the well-being of Canadian communities 

with respect to fresh water resources. This index 

integrates a range of water-related data and 

information into a series of 15 indicators, classified in 

five major theme-based components (i.e. resource, 

ecosystem health, infrastructure, human health 

capacity). The CWSI which is the arithmetic average 

of scores of the indicators provides a holistic profile of 

a community’s key water issues, allowing for 

comparison and analysis (PRI, 2007). As mentioned 

above the main purpose of this research is to assess 

the water resources sustainability and well being in 

the Ahwaz County located in South West of Iran fed 

by Karun River. In the absence of any local index, the 

Canadian Water Sustainability Index (CWSI) has 

been used. 

 

Material and methods 

In the absence of any local index, the CWSI has been 

trialed for the Ahwaz County in Iran. Most of the 

water and wastewater data for calculation CWSI 

indicators in this community were collected form the 

local (AWWC, 2006) and national sources (NWWEC, 

2006), while the demographic information were 

acquired from the latest census carried out (SCI, 

2006). In this study, the standard CWSI score which 

is the simple average of five major theme-based 

components was first calculated according to the PRI 

evaluation method. Furthermore, the index was also 

calculated considering weight adjustments. For this 

purpose, importances of five components relative to 

each other were first estimated on the basis of an 

internal data analysis and weights were further 

calculated by pair-wise comparison, using Expert 

Choice version 2000. In this regard, arithmetic 

weights were considered for the components. On this 

basis the final CWSI of the five components were 

calculated according to the following formula: 

 












N

1i

i

N

1i

ii

w

Xw

CWSI            (1) 

Where: iX  refers to component i of the index for a 

particular community 

iW  is the weight applied to that component. Finally 

the standardized CWSI score was compared with the 

weighted average. 

    

Study Area 

Ahwaz City is the center of Khuzestan province, 

located in South West of Iran (Fig. 2).  Ahwaz County 

(City of Ahwaz and subsidiary cities) has a population 

of 1,166,287 people (NWWEC, 2006). Karun River, 

the most important river of Iran, passes through this 

county which is located about 12 meters above the sea 

level (Fig. 2). This river is the main source of 

supplying drinking water to the citizens and 

abstraction from the ground water resources is 

negligible. Total length of the water supply network is 

2349 km which covers 278,000 connections (AWWC, 

2006). 

 

 

Fig. 2.  Location of Ahwaz County in Khuzestan 

Province – Iran. 

 
The flow rate of Karun river, measured at Ahwaz 

station, are 90 m3/s in low water seasons, 2500 m3/s 

high water season and about 5000 m3/s in maximum 

floods. This River suffers from discharge of pollution 

loads from industrial, agricultural, agro-industrial 

and domestic sources. Increasing water withdrawal 

from and wastewater discharge to the river has 
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endangered the aquatic life of this important 

ecosystem. Furthermore, the drinking and in-stream 

water quality standards have been violated in many 

instances (Karamouz et al., 2008). 

 

Result and discussion  

The indicators of CWSI for Ahwaz County were 

calculated according to the mentioned methodology. 

Results for estimation of each of the 15 sub-

components, grouped in the 5 thematic components, 

are summarized below. 

 

1. Resource: This component, evaluated at the river 

basin scale, scores the natural endowment of 

freshwater and comprises three indicators of 

Availability, Supply and Demand as follows:   

 

1. a. Availability: This indicator assesses the annual 

amount of renewable fresh water available which is 

21.8 BCM for the population of 1,166, 287 persons for 

Ahwaz County. Considering the Falkenmark water 

stress indicator as a bench mark, the score for this 

component would be Ra = 100. 

 

1. b. Supply: This indicator considers the seasonal 

variability of the supply only as the ground water 

resources depletion does not occur in Ahwaz. Using 

discharge time series of the Karun River at Ahwaz 

location, run-offs exceeded 5% and 95% of the year 

are 244 (m3/s) and 1715 (m3/s) respectively. By 

dividing the last tow fig.s, the score for this 

component would be Rs = 0. 

 

1. c. Demand: This indicator assesses the current level 

demand of water on the basis of water license 

allocations. In Ahwaz County, the total amount of 

water consumed for municipal, irrigation and 

industrial use were 1.3 BCM in 2006. This amount in 

relation to the total amount of renewable freshwater 

(21.8 BCM), scores Rd = 94. 

 

2. Ecosystem Health: This component examines 

the health of the river basin's aquatic system with 

three indicators of Stress, Quality and Fish as 

mentioned below:   

 

2. a. Stress: This indicator is intended to reflect the 

pressures imposed on ecosystem by pollution as well 

as excessive water use. In Ahwaz County, 20.5 BCM of 

water is removed from the ecosystem which leads to 

score of Es = 85. 

 

2. b. Water Quality: This indicator assesses the 

quality of water with respect to protection of aquatic 

life. For this purpose CWSI relies on the Water 

Quality index (WQI). This tool was also employed for 

the case of Ahwaz County which provided a result of 

Ewq=85. 

 

Water quality is an important factor for preservation 

of human life and aquatic ecosystem. Even if water 

may be available in adequate quantities, its un-

suitable quality limits the uses that can be made of it. 

Although the natural ecosystem is in harmony with 

natural water quality, any significant changes to water 

quality will usually be disruptive to the ecosystem. 

 

Quality of surface water is affected by the 

environment, climate condition, and seasonal 

variation, and land-use, natural and man-made 

pollution of watershed. Considering growth of water 

use for different consumptions (e.g. domestic, 

agricultural, and industrial) and discharge of 

wastewaters in rivers, several water quality 

parameters are usually monitored along rivers in 

different periods. However, there is a need to 

combine results of such measurements in the form of 

composite indices which are understandable to 

political decision makers, non-technical water 

mangers and general public (Simoes et al., 2008). 

 

A number of indexes have been developed to 

summarize water quality data in an easily expressible 

and easily understood format (Sanchez et al., 2007). 

A water quality index provides a convenient means of 

summarizing complex water quality data and 

facilitating its communication to a general audience. 
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Furthermore, it provides a platform for comparison of 

the water quality among different sites with an 

ultimate view of classification of water quality in 

rivers. 

 

National Sanitation Foundation of the USA developed 

the Water Quality  

 

Water Quality Index (CCMEWQI).This simple tool 

has been devised as an alternative for traditional 

reports on water quality trends which typically 

consisted of variable-by-variable, water-body-by-

water-body statistical summaries (CCME, 2001).  

 

The CCME Index incorporates three elements: Scope 

(F1) - the number of variables not meeting water 

quality objectives; Frequency (F2) - the number of 

times these objectives are not met; and Amplitude 

(F3) - the amount by which the objectives are not 

met. The CCME WQI is then calculated as: 

732.1

FFF
100WQICCME

2

3

2

2

2

1 
          (2) 

The index produces a number between 0 (worst water 

quality) and 100 (best water quality). These numbers 

are divided into 5 descriptive categories to simplify 

presentation. The CCME WQI allows the index user to 

select the objective set on which to compare 

measured water quality. This is a design feature that 

increases the versatility of the index considerably but 

allows for misuse (CCME, 2001). 

 

In the absence of any local index, the NSF WQI as 

well as CCME WQI has been trailed for Karun River 

System in Iran. Most of the existing data for 

calculation of these indices were collected form the 

Khuzestan Water and Power Authority (KWPA) and 

Iran Water Resources Management Company 

(IWRMC). A list of water quality parameters for 

calculation of CCME WQI for Karun River is given in 

Table 2.  The Objectives, mentioned in this Table, 

were adopted from Falkenmark (1988).These indices 

were calculated using existing data and their 

variations have been analyzed and compared in 9 

stations, located along the river, for different periods. 

For calculation of the CCME WQI, a spread sheet in 

EXCEL developed by (CCME, 2001) was employed. 

 

2. c. Fish: This indicator reflects the health of native 

fish species that are economically and culturally 

important for the community. These fish population 

trends are not considered to have much influence in 

Ahwaz County and therefore collection of limited data 

for estimation of this indicator was not considered. 

 

In the Karun River, BOD, DO, Na, Cl parameters were 

found to be in an acceptable range, with respect to 

water quality criteria. The high value of Focal 

Coliform is an indication of un-treated wastewater 

discharge to this river. Furthermore, the TDS value is 

also considerably higher than the water quality 

criteria. This is attributed mostly to drainage of 

agricultural return flow and is to an extent stemmed 

from salinity of parts of the upper watershed.  

 

Fig. 2 depicts temporal variation of the CCME water 

quality index for 9 stations located along the Karun 

River system. The temporal trend lines of this index 

are found to be generally similar, despite their 

locations. Some minor discrepancies are attributed to 

missing data. Each line shows a rapid decline in the 

2nd half of the study period which is classified as 

"Marginal" and "Poor". This is because of inclusion of 

heavy metal and Focal Coliform parameters data 

which has decreased the value of the index. Typically, 

the Water Quality Index decreased towards the 

downstream end of the Karun River. The lowest 

values were observed at Stations 2, 7 and 8 because of 

some local wastewater discharge and agricultural 

return flows. The Index at these stations is considered 

to be in "poor" category according to CCME 

classification. Further to decline of WQI in 2006-

2007, a more rigor policy for the Karun River 

protection was enforced by the Department of 

Environment of Iran. 

 

3. Infrastructure: This component assesses the 

state of water and wastewater infrastructure by 

combination of its ability to meet future demand, its 
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condition and the level of treatment it provides as 

follows:  

 

3. a. Demand: This indicator assesses the capacity of 

the water infrastructure to meet future demand due 

to population growth. The Water distribution network 

of the Ahwaz county currently covers the entire 

community but this would not be enough for a 

population growth of about 1.28% in this area and 

therefore Id = 8. 

 

3. b. Condition: This indicator reflects the condition 

of water and wastewater infrastructure by considering 

the system losses. Unfortunately, the un-accounted 

for water in Ahwaz network is more than the limiting 

value of 25% and therefore Ic = 0. 

 

3. c. Treatment: This indicator focuses on the level of 

wastewater treatment. In Ahwaz County, 85% of 

populations are connected to the municipal sewers 

but only 28% receive secondary treatment in which 

insoluble matter and biological impurities and 

therefore It = 18.6.  

 

4. Human Health: This component considers three 

issues of Access, Reliability and Impact of water 

supply which are directly related on the health and 

well being of the community.   

 

4. a. Access: This indicator measures the amount of 

potable water which is available to each person. In the 

Ahwaz County, about 230L/cap/day is available 

which is larger than the bench mark value of 

150L/cap/day and therefore Ha = 100. 

 

4. b. Reliability: This indicator reflects reliability of a 

community's water supply in terms of services 

disruptions days per person. This fig. for the City of 

Ahwaz is estimated to be 0.35 day per person which 

rewards a high score of Hr = 100. 

 

4. c. Impact: This indicator assesses the number of 

registered water borne incidences per 1000 people. 

Such an official data was not available for the Ahwaz 

County at the time to the authors.  

 

5. Capacity: This component measures the capacity 

of the community to manage their water resources in 

terms of Financial Capacity, Education and Training 

as mentioned below:   

 

5. a. Financial: This indicator examines the financial 

capacity of a community to manage water resources 

in relation to the communities with the highest 

surplus and debt in the country. Unfortunately, all of 

the water and wastewater companies in Iran face 

deficits now days as they are not functioning on a full 

cost recovery basis. Therefore, the companies with the 

maximum (-12.45$) and minimum amount of loss (-

2.23$) per capita in the country were selected for the 

sake of this comparison. In the Ahwaz County, the 

amount of surplus in relation to the expenditures is -

8.61$ per capita which leads to a score of Cf = 38. 

 

5. b. Education: This indicator considers the level of 

education in the community to address local water 

issues. In Iran, 45% (the maximum) and 18% (the 

minimum) of the population, aged between 20 to 64, 

have at least high school education. This fig. for the 

Ahwaz County is 34% and therefore CE = 58. 

 

5. c. Training: This indicator specifically addresses 

the level of training that water and wastewater 

treatment plant operators have received. In the 

Ahwaz water and wastewater company, roughly about 

60% of the operators have had no training, 25% had 

other trainings and 10% have industrial certified 

trainings. This leads to a score of Co = 27.5.   

 

The results of estimation of the indicators as well as 

an average of their sub-components are summarized 

in Table 1. The final CWSI index was first evaluated 

according to standardized method and then by 

consideration of weights using Equation 1. 

Comparison of these results did not show a significant 

effect once weights were adjusted for this county. 

Therefore, application of the standardized index is 
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more appropriate especially for intra-community comparison purposes.    

 

Table 1. Results of final CWSI for Ahwaz County. 

No. Component Indicator Code Score 
Component 

Score 
(Wi) 

Component 
Weight 

(Xi) 

Component 
(WiXi) 

1 Resource 
Availability Ra 100 

64.7 0.329 21.3 Supply Rs 0 
Demand Rd 94 

2 
Ecosystem 

Health 

Stress Es 85 
67.5 0.199 13.4 Quality Ewq 50 

Fish Ef NA 

3 Infrastructure 
Demand Id 8 

8.9 0.179 2 Condition Ic 0 
Treatment It 18.6 

4 Human Health 
Access Ha 100 

99.5 0.17 16.9 Reliability Hr 99 
Impact Hi NA 

5 Capacity 
Financial Cf 38 

41.2 0.122 5 Education Ce 58 
Training Co 27.5 

Final CWSI Score                          Average = 56.36          Weighted Average = 58.6 

 

Conclusion 

1. Definition and using of index is an appropriate 

and simple tool in measurement and monitoring of 

sustainability in water resources. In which could 

observe sustainability orientation and the results of 

developing and executive policies on water resources 

by knowing the index rate and comparing with its 

temporal and spatial condition in the past and 

present and concerning it, will done the correction 

and orientation of the appropriate policies in the 

future. 

 

2. The assignment of goal has main role in definition 

of water sustainability index, which according its goal, 

components and indicators defines. According to 

aforementioned and previous studies, in the most 

cases, economical, social, environmental, political and 

institutional components are the main components of 

water sustainability index that could have different 

indicators depending on conditions, case study and 

other effective factors. An integrated and general 

index has the skill of using in different regions and 

conditions, could consider various rational weights 

regards to sensitivity of different components and 

indicators, and thus, covered the components and 

indicators heterogeneity. The indices should be 

quantitative to facilitate understanding and 

sensitivity transfer. However, the quality components 

must be quantities that result in restriction of 

indicators selections. It is necessary the index values 

classified to identify different degrees of 

sustainability. 

 

3.  As a conclusion, measuring, calculation and 

monitoring of water resources sustainability index is 

very important concerning frequently drought, 

climate change and degradation of water resources 

quantity and quality, especially in MENA region. The 

trend of water resources sustainability variation has 

identified according to this Index and comparing its 

value in past and present condition. According to this, 

it is possible to have a logical planning for water 

resources management in future and promote its 

sustainability. In addition, design a monitoring plan 

and data collection for indicators without 

information. Besides, most the studies conducted so 

far to evaluate sustainability considered surface water 

resources. It is necessary to consider ground water 

resources in stability index measurement according to 

its critical role especially in MENA region. 

 

In this paper, the Canadian Water Sustainability 

Index (CWSI) was used for the case of Ahwaz County 
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located in the South western part of Iran. Results 

showed that: 

 

4. In the absence of any local water sustainability 

index, the first attempt to apply CWSI index for the 

case study in Iran was found satisfactory, despite 

economical and ethical differences.  

 

5. The final standardized CWSI score, calculated for 

Ahwaz, were found to be in the range of the fig.s 

calculated for the six communities in Canada. 

 

6. The final CWSI score for Ahwaz County has most 

benefited form the large amount of resources 

component while the poor infrastructure component 

has dramatically lowered the average score. To 

improve this, wastewater treatment plants with large 

investments are currently under construction.  

 

7. Modifications of the CWSI index by weight 

adjustments, using pair-wise, did not show a 

significant effect. Therefore, application of the 

standardized index is more appropriate especially for 

intra-community comparison purposes.   

 

8. This educational case study can be replicated for 

other communities in Iran which further facilitates 

comparison of the indices. 
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