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Abstract

The aim of this study was to apply COPRAS and Grey
COPRAS multi-criteria decision making methods to selection
of the best agricultural sector water supply alternative for
adaptation to the effects of climate change in Gharranghu basin
in East Azerbaijan province. According to the existing hydro-
climate conditions, adaptation scenarios in agricultural sectors
were selected and based on the results of water resources
evaluation and planning model (WEAP), risk indexes in each
scenario were calculated based on mathematical equations. In
order to prioritize and select the best alternative, adaptation
scenarios were considered as alternatives, and risk indexes are
regarded as criteria in COPRAS and COPRAS-G multi-criteria
decision making methods. Results showed risk indexes will be
improved by implementing adaptation policies, so that drought
risk index would decrease through reduction of water
consumption from 5% to 25%. Also, the best alternative for
adapting the impacts of climate change phenomenon by using
COPRAS method was the fifth alternative, namely 25%
reduction in water demand in agricultural sector, while
COPRAS-G method introduced second alternative namely
10% reduction in water demand as preferred alternative. It
should always be assumed that any prediction of results for the
coming years is associated with uncertainty due to complex
climatic conditions and its resulting effects.
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Table 1- Risk indexes in different adaptation alternatives (%0)
(0 13) (5,5 5w iliseo gy 35 15 Sy B pas LS -) oo

Without Deman'd Deman_d Deman_d Deman_d Deman_d
Reduction Reduction by Reduction by Reduction by Reduction by ~ Reduction by Index
5% 10% 15% 20% 25%
76 79 81 82 84 87 Reliability
11 10 9 8 7 6 Vulnerability
29 33 34 35 35 33 Resiliency
19 23 25 26 27 28 Loucks’s Flexibility
33 30 28 28 26 25 Drought Risk
58 62 63 64 65 65 Ray’s Sustainability
26 24 23 21 20 18 Yang’s Modified SUI
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Table 2- Percentage of change in indexes by applying scenarios
92 b Jlos! (g Sl 4y Cond gy U Jlas! Cls 13 b 1o Ll Ol puti o 3 =Y Joos

Scenario Index
Fifth Fourth Third Second First
+14 +10 +8 +6 +4 Reliability
-37 -28 -19 -10 -2 Vulnerability
+15 +20 +19 +18 +13 Resiliency
+39 +37 +32 +27 +19 Loucks’s Flexibility
-24 -21 -15 -15 -10 Drought Risk
+12 +12 +10 +8 +6 Ray’s Sustainability
-30 -23 -19 -11 -7 Yang’s Modified SUI

The negative sign indicates a decrease and the positive sign indicates an increase in the index
compared to the condition when scenarios are not applied
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Table 3- Weights of criteria by using AHP

method
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Weight Criteria
0.051 Reliability
0.049 Vulnerability
0.022 Resiliency
0.073 Loucks’s Flexibility
0.175 Ray’s Sustainability
0.236 Yang’s Modified SUI
0.395 Drought Risk
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Table 6- The values of the parameters of the Grey
COPRAS method

SruS B oS (g, W yiol,l ol —F Josa

Value of Q Valueof P Value of R Alternative
0.2155 0.0631 0.1172 First
0.2385 0.0597 0.0998 Second
0.1849 0.0631 0.1466 Third
0.1717 0.0669 0.1704 Fourth
0.1898 0.0657 0.1460 Fifth
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Table 7- The final ranking of the alternatives by
Grey COPRAS method

o9y ool A 35 oled (v, -V Jga

SFwS B ol pgs
Ranking of . .
Alternatives Utility Degree Alternative
Second Priority 90.339 First
First Priority 100 Second
Fourth Priority 77.507 Third
Fifth Priority 71.970 Fourth
Third Priority 79.569 Fifth
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Table 4- The values of the parameters for

COPRAS method
oIng o9) el palie -F Joso
Value of Value of Alternative
0.1513 0.0614 First Alternative
0.1423 0.0632 Second Alternative
0.1386 0.0644 Third Alternative
0.1281 0.0656 Fourth Alternative
0.1196 0.0664 Fifth Alternative
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Table 5- Utility measure and priority of
alternatives in COPRAS method

G99 90 WAL IS (sabad, g (gaiedgmw el -0 Jga

s

Ranking of Utility .
Alternatives Degree Alternative

Fifth Priority 83.07 First Alternative
Fourth Priority 87.36 Second Alternative
Third Priority 89.46 Third Alternative
Second Priority 94.93 Fourth Alternative

First Priority 100 Fifth Alternative
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Table 8- Comparison of the results of the decision-making methods
S35 o (S pg,; gl A liio A Jga>

Utility Degree

Ranking of Alternatives

COPRAS COPRAS-G

COPRAS-G

Method Method COPRAS Method Method Alternative
83.07 90.339 Fifth Priority Second Priority First
87.36 100 Fourth Priority First Priority Second
89.46 77.507 Third Priority Fourth Priority Third
94.93 71.970 Second Priority Fifth Priority Fourth
100 79.569 First Priority Third Priority Fifth
11- Resiliency

12- Vulnerability

13- Air Compressor

14- Complex Proportional Assessment

15- Grey Complex Proportional Assessment

16- Loucks’s Flexibility

17- Drought Risk

18- Ray Sustainability

19- Yang’s Modified Sustainability

20- Relative Significance

21- Utility Degree

22- Principle of Information Difference

23- Principle of Non-Uniqueness

24- Principle of Minimal Information

25- Principle of Recognition Base

26- Principle of New Information Priority

27- Principle of Absoluteness of Greyness

28- Mapping

29- Grey Possibility Number

30- Gharranghu Basin

31- Water Evaluation and Planning

32- Atmosphere-Ocean General Circulation Model
33- Identification of Hydrographs and Components for
Rainfall, Evapotranspiration and Stream Flow Data
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1- Water Bankruptcy

2- Multi-Criteria Decision Making

3- Rational

4- Justifiable

5- Technique for Order Preference by Similarity
6- Fuzzy Ordered Weighted Averaging

7- Analytical Hierarchy Process

8- Strengths, Weakness, Opportunities, Threats
9- Risk Indexes

10- Reliability
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