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Abstract

In recent years, methods for evaluating the resilience of water
resources management projects, especially during extreme
conditions, have attracted much attention from researchers.
Resilience is the ability of a system to withstand crises or
successive difficulties so that it can recover or reach an
acceptable level of performance. In previous works, the
assessment of resilience of water supply and demand scenarios
throughout a river basin has not been adequately researched. In
addition, to decide on determining appropriate management
scenarios, it is necessary to consider the powers, organizational
positions and limitations of different stakeholders. In this
paper, first, the resilience of a water supply-demand system
under events with known and unknown probabilities is
evaluated. In the next step, scenarios of water supply and
demand resilience in Zarrinehrud river basin, which is the most
important sub-basin of the Lake Urmia basin, are analyzed
using a multi-agent-multi-criteria decision-making method.
Then, the results are compared with those of a decision-making
method without considering the role of stakeholders. Finally,
to consider stakeholders utilities and powers, a combination of
a leader-follower game and evidential reasoning (ER)
approach is used to determine appropriate scenarios. The
results showed that in the decision-making method with one
level (without leader-follower game), the implementation cost
of the selected scenario is 21% higher than that of the scenario
selected using the multi-agent-multi-criteria decision-making
method. Also, the difference between supply-demand
resilience of the selected scenarios using the two methods is
low and the resilience of the selected scenarios in both methods
are appropriate. Finally, the payoff of the selected scenario in
the multi-agent-multi-criteria decision-making method is
estimated to be 0.72. Therefore, in using the leader-follower
game, a more logical scenario is selected, so that the selected
scenario has a reasonable resilience and cost.

Keywords: Organizational Structure of Stakeholders, Water
Supply-Demand  Resilience,  Leader-Follower — Game,
Evidential Reasoning Approach.
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Step 6- Selecting the best scenario

Selecting scenario by the
leaders in the first level

Decision matrix with
uncertainty and belief
values for followers for
each scenario considering
the criteria

IV

Combining criteria and
forming a scenario-
follower matrix

Select ing the
second level
tollowers and

scenarios

(&

Determining the
relative weight
of the followers
in each scenario

Second level of stakcholders

Selecting the best Combining followers'

seenario and opinions and forming
reporting it to the a scenario-evaluation
third level of the matrix
feam

Using the evidential reasoning (ER) approach [or the (hird
level and selecting their best scenario, then calculating the
utility function of each of the leaders under the i-th scenario.

|1

[Tave all the leader’s
scenarios been reviewed?

v

= 7 N
S End )

]_'<\J>
Using the Backward Induction method by the leaders to (G _/
determine the best scenario of the game under ‘
uncertainty ( )
Determining the weight of criteria by decision

|\ . /

— —
Simulating the study area using a calibrated
SWAT model and importing water flow data to
MODSIM model

Defining water supply-demand resilience and
management scenarios

stakeholders and their relative weights. as well as
determining the leaders -followers

Step 5- Analyzing social network

I

r

Determining the organizational structure of
decision makers

v

Determining the weight of decision makers

& J

v

Determining decision makers in the role of
leaders and followers and defining criteria for
each decision maker

makers

Fig. 2- Determining the best scenario of the stakeholders using group decision-making method based on the
leader-follower game
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Table 1- Final parameters for the SWAT calibrated model
SWAT s ‘ﬁw‘s J..\A O 5e¥) U'ﬂ"&’; &Lﬁ):w‘)b - Jg.}.‘?

Parameter Final value Parameter Final value
RES _ESA (ha) 5013 IFLODIR 11
RES _EVOL (10* m%) 76200 IFLOD2R 11
RES PSA (ha) 4574 NDTARGR 1
RES PVOL (10* m%) 65400 EVRSV 0.6
RES VOL (10* m®) 60000
IRESCO > STARG_FPS 1

Table 2- Rule curve and constraints applied to the release time series of Bukan dam
OB (295 10 bawd Jlosl Codgasmo g oy v Y Jgan

Rule Curve Month
(Million cubic meters) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
250 320 500 600 590 500 420 330 270 240 220 240
Maximum release 50 100 160 450 200 80 60 60 50 35 45 40
Minimum release 0 0 0 0 0 0 0 0 0 0 0 0
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Fig. 3- Results of calibration and validation of the SWAT model at the outlet of Zarrinehrud River Basin
(inflow to the Lake Urmia)
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Table 3- The environmental water demand of Zarrinehrud River based on FDC-shifting method (million
cubic meters per month)

(sle )3 xS yo (y9aken) FDC-shifting (g, (polaw! 2 39,80 5 4ilidg (Jhumm slawme O 5L -V g

Month

Station Location

Jan Feb Mar

May Jun Jul Aug Sep Oct Nov Dec

Sari Downstream of  21.1

1495 39.93

50.95 106

7178 91 575 61 414 328 123

Gamish the Boukan dam 5
Nezamab  Upstreamofthe oo 1495 1597 5095 53 2071 91 115 061 165 131 41
ad Lake Urmia
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Fig. 4- Schematic view of water supply and demand points in the study area
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Table 4- Relative weights of the second and third levels using the results of social network analysis and OWA
method
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Stakeholders of 2" |evel

Relative weight

Stakeholders of 3 level Relative weight

Ministry of Energy (ME) 0.28
Ministry of Agriculture Jihad (MAJ) 0.28
Ministry of Economic Affairs and 0.07
Finance (MEAF) '
Ministr_y of Health and Medical 0.05
Education (MHME) '
Ministry of Industry, Mine and Trade 0.07
(MIMT) '
Ministry of Interior (MI) 0.25

Plan and Budget

Organization (PBO) 0.52

Members of Parliament

(MP) 0.48

Table 5- Relative weights of decision-making criteria at different levels of decision-making
S35 ol Ao olaw (113955 0 51 (6505 el (Sl jleme (o Sl 59 -0 g

Criteria Stakeholder

ULRNC ME MAJ MEAF MHME MIMT MI PBO MP

Reliability 0.07 0.06 0.07 0.07 0.05 0.06 0.07 0 0
Resilience 0.07 0.07 0.08 0.07 0.05 0.09 0.07 0 0
Vulnerability 0.07 0.07 0.07 0.07 0.11 0.06 0.07 0 0
4R 0.45 045 05 0.25 0.2 0.35 04 025 025
Ecological Index 0.19 034 0.29 0.09 0.59 019 019 0.05 0.15
Operational Cost 0.15 0 0 0.45 0 0.25 02 07 06
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Fig. 5- The decision-making process regarding the approval of the management scenario and its budget
allocation in the three-level game
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S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18
Scenario

EH1 mH2 "mH3 mH4 mH5
Fig. 6- Dergrees of belief calculated in the first level of decision-making for selected scenarios in the period
2020-2050
YQOO—YQYQ

Table 6- Details of the process of selecting the best management scenario for the period 2020-2050
VoVo¥ede Flojoygs gl yip (Fpte 5o, QUGN ayly8 Sy o —F Jgoa

Scenario Payoff in irli ?/:JL Approval/non- irFl) ?:\f::l Allogation/non- /S Slrigél(elc)t
Level 1 5 approval 3 allocation of budget )
S1 0.72 0.72 Non approval 0.95 Allocation 0
S2 0.71 0.72 Non approval 0.95 Allocation 0
S3 0.69 0.71 Non approval 0.93 Allocation 0
S4 0.72 0.74 Approval 0.96 Allocation 1
S5 0.71 0.73 Approval 0.9 Allocation 1
S6 0.76 0.79 Approval 0.75 No allocation 0
S7 0.74 0.77 Approval 0.54 No allocation 0
S8 0.73 0.77 Approval 0.4 No allocation 0
S9 0.7 0.75 Approval 0.11 No allocation 0
S10 0.7 0.7 Non approval 0.95 Allocation 0
S11 0.67 0.67 Non approval 0.94 Allocation 0
S12 0.67 0.69 Non approval 0.89 Allocation 0
S13 0.69 0.7 Non approval 0.95 Allocation 0
S14 0.68 0.69 Non approval 0.85 No allocation 0
S15 0.74 0.77 Approval 0.71 No allocation 0
S16 0.72 0.75 Approval 0.49 No allocation 0
S17 0.71 0.75 Approval 0.32 No allocation 0
S18 0.67 0.72 Non approval 0.11 No allocation 0
oelected S4 (Payoff=0.72)
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Table 7- Water resources allocated to different water demand nodes in the baseline and the selected
scenarios

S (592 U 9 A2y G2 0w 43 O 5L e (S Sy & b 0315 anass O gilie Y Jgsr

Allocated water (million m®/year)

Scenario - Industrial Environmental demand Agricultural
Municipal demand node d
emand node node demand node
Baseline scenario (S1) 162 5 533 1216
Selected scenario (S4) 243 5 533 851

Table 8- Relative weights calculated from social network results without considering the leader-follower
game
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Stakeholder

Relative weight

Ministry of Industry, Mine and Trade (MIMT)
Ministry of Health and Medical Education (MHME)
Plan and Budget Organization (PBO)
Ministry of Economic Affairs and Finance (MEAF)
Ministry of Interior (MI)

Ministry of Energy (ME)

Ministry of Agriculture Jihad (MAJ)

Urmia Lake Restoration National Committee (ULRNC)
Members of Parliament (MP)

0.03
0.01
0.12
0.03
0.16
0.18
0.18
0.16
0.13

0.6
0.5
0.4
0.3

Utility

0.2

0.1

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18

EH1 mH2

Scenario

H3 mH4 mH5

Fig. 7- Degrees of belief calculated for selected management scenarios in the period 2020-2050
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Table 9- Degrees of belief, rank and value of selected management scenarios in the period 2020-2050
VoV e-Yebe 0)9d )3 o (2 pio (SLog2 ) Uow (10551 9 4y ¢ pols (srax 5 -4 Jgu

Assessment Grades

Scenario Rank Value
Hi H2 Hs Hs Hs Bu
S1 0.02 0.07 0.27 0.28 0.37 0 7 0.73
S2 0.02 0.05 0.3 0.26 0.36 0.01 8 0.72
S3 0.02 0.05 0.38 0.19 0.36 0.01 13 0.7
S4 0.02 0.04 0.28 0.28 0.37 0.02 5 0.73
S5 0.02 0.05 0.32 0.25 0.36 0.01 9 0.72
6 001 004 031 008 055 001 1 078

S7 0.02 0.1 0.25 0.1 0.53 0.01 3 0.75
S8 0.02 0.13 0.19 0.1 0.54 0.02 4 0.75
S9 0.13 0.05 0.17 0.11 0.53 0 11 0.71
S10 0.02 0.09 0.26 0.25 0.36 0.02 12 0.71
S11 0.02 0.11 0.32 0.24 0.3 0.01 18 0.67
S12 0.02 0.1 0.35 0.18 0.34 0.01 17 0.68
S13 0.02 0.06 0.35 0.21 0.35 0.02 14 0.7
S14 0.02 0.06 0.4 0.16 0.35 0.01 15 0.69
S15 0.01 0.05 0.32 0.1 0.51 0.01 2 0.75
S16 0.02 0.11 0.26 0.1 0.49 0.02 6 0.73
S17 0.02 0.17 0.21 0.11 0.49 0.01 10 0.72
S18 0.13 0.05 0.23 0.1 0.48 0.01 16 0.68
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1- Redundancy

2- Resourcefulness

3- Robustness

4- Rapidity

5- Evidential Reasoning Approach

6- Grade-based Combination Approach

7- Durability

8- Preference Programming Approach

9- Integrated Water Resources Optimization Model
10- Compromise Programming

11- Complex Proportional Assessment

12- Land Management

13- Stakeholder Analysis

14- In-degree Centrality

15- Out-degree Centrality

16- Betweenness Centrality

17- Beta Centrality

18- Urmia Lake Restoration National Committee
19- Pairwise Comparison

20- Backward Induction

21- Game

22- Sub-Game

23- Ministry of Energy

24- Ministry of Agriculture Jihad

25- Ministry of Economic Affairs and Finance
26- Ministry of Health and Medical Education
27- Ministry of Industry, Mine and Trade

28- Ministry of Interior

29- Plan and Budget Organization

30- Members of Parliament

31- Ordered Weighted Averaging Method

gl o iy (4145 (05 L) s a5 (+1VF (135,11) 93 edans
Si09WiS 5ls e oo (o yluw 10 WA 03> dadgr yauasd 4
Osdee MDY & CaSojio yadis VYISl g cdl ials oy Y.
L) i g5yl b duglio )3 Citio (g9l (] ) oS e
S B9y 3 &S (SxSmeas Jgl aw )3 VP 55))
Jopd VY ol ol Slesl l)ag 5 (605 a5y 9 ojlmetis
Ol i Soyliw 5> &Ll wéy e )l a8 lal 4o
Fo Ooslee WWVF 1 g il el ao)d Frdgis (655l Sl
s Slog Bun b sillae oS) sy cxSo yio (ygdee YV &) CnSe
Oigyl Ml as” woly L puls Lol sl duegyl anl > (gl
(/%) o8 sl o > i (g9l b dulie 13 )l (50l
SPhate (g9l o —g i (3L I ookl > ol .l
i3 g byl e (g plins 45 gMisS y il 05 Il
Jolss &S 09 0 asiie aiod cpl @l (0 <o b0yl awlis
ool 5 )8 (6505, 5 o3l Slojlo olSole g b oyl S
Sonte Sl calie SISl S Ol ) e 5 T s
sl 50 ol ya )y ol dogs Lulide 1 (g glol Cunsy
1y bt ,1Saly o] ol 2 g domius o 1y 395wt (slo)lino 355
et slocplln 5 o las s Sl o o) 5 e ol
5 Sl Sl o 5> xSl bl 3yS (o Jaip |y Ghlbg)S
@ e Cwl (Ses (gddS ol B 6pS i g
4 il gy Kl S lhlhe 5 pled a8 ded (4K,
(6 by AL 30 pgd (6 S orancd A1 )0 it (g2l (e lgie
oy Caol aluilel dadg g ol ylojlw amd o LS g 3yl
o S 9> SpSpmenal ) Lz e S SLl ) 3 ooyl
2 el Glojl ool 5 (lag )5 (i85 «g) el )l 4y g2
ol Asp S Camdg dgmp lp o) al, S Clsal

S o i) paie i

gyl (6y5l0b 2 0gMe 0] (sl jimgsy )3 355 0 Slecing
oS 5yl ol e sbable Lol § asye 4 by
9 $5y9UiS Y gase bawgi ()5 o did wlgi Jeld (g59LiS
b i o gaw <l g Gy Gomed (lapiie omizen
iz gyaly sl bogyepl 5l 0sd oLl e ol
D)8 i) 38 1) piSe ol b quslize 6y5l0l Gl sm s ke
by (sl)lns «(5)sll sline p 0gMe 39 o0 Soitiy e
L (Carrying capacity of water resources) ol glo 3, L

Jo g oy (Seigern pusS] Slod s (655 k)

IFe) Hlo o) o ylowd cedazed Jlu oyl ml O ol ol
Volume 18, No. 1, Spring 2022 (IR-WRR)

Yy



) Cowgm

Step 1. Determining the subgames in the game and seting
their levels in order to solve them sequentially.

SI9pe3| JO UOHIR U113

All
leaders

All All
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Level-two subgames
A
Subgame m+1
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Step 2. Solving the level-one subgames (subgame 1 to subgame m) to reach
followers” best response b;"to each action (a1,..amactions) taken by leaders
(upper level players). For i=1:m the b;" should satisfy the following
constraint in order to call it the best response:

Payoff, (aib") > payoff, (aiby) , j =1,2,...,n
b"; : The best response of followers to action a; of leaders that is equivalent to
one of the actions of followers. (by,by,..b,)
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Table Al- The selected sub-criteria of each criterion for quantifying the resilience of the system under severe

droughts

Sl (JUSls byl s )3 dilolr (5591l (5jlw 08 (g2 008 T (61 jlemo o5~V -2 Jgua
(Behboudian and Kerachian, 2021)

Robustness

Redundancy

Resourcefulness

Rapidity

11 RO1: Accessible water

resources such as rivers

11 RO2: Economic

vulnerability of the system

ROs: Geographical
classification such as a
mountain, forest, and
desert (forests: high
robustness; deserts: low

robustness)

11 RO4: Annual rainfall

11 ROs: Historical drought

experience of the system

11 ROs: Annual
temperature

11 RO7: Water
consumption
11 ROg: Existence of
occupational and

livelihood plans

11 RD1: Assessing the
capability of water resources

transferring projects

11 RD2: Availability of

groundwater resource

11 RD3: Modern agricultural

irrigation methods

11 RDa: Prioritizing water
allocations during droughts

11 RDs: Operation policies
in reservoirs under drought
event
11 RDs: Possibility of
transferring treated
wastewater from treatment

plants

11 RS1: Accessibility of basic
data

11 RS;: Existence of risk and

disaster management plans

11 RSs: Additional budget

allocation for drought event

11 RS.: Existence of drought
warning and forecasting

systems

11 RSs: Availability of drought

vulnerability maps

11 RSe: Cooperation between
organizations for drought

management

11 RA:: The growth
rate of the
population
11 RA2: Virtual
practices for facing

droughts

11 RAgs: Public
Awareness about
demand
management during

droughts

11 RA4: Intensity of
droughts

11 RAs:
Preparedness of
organizations
11 RAs:
Geopolitical
significance of the

study area

11: If the value of a sub-criterion increases, the value of the criterion will increase.
11: If the value of a sub-criterion increases, the value of the criterion will decrease.
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Table A2- Details of the proposed water resources management scenarios
(Behboudian and Kerachian, 2021) &1 glie €y y o (58kowing (g9 U ilisa -Y-0 Jgua

Increase in the area of

Transfer water from

Agricultural water demand reduction

Cost

Scenario agricultural lands Zaab ”(Vzeorlzo_zlbig Urmia during different time horizons (x108 dollars)

20% _

S1” - until - - - 838.5

v 2019

20% 25% _

S2 - until until - - 937.59
2019 2020
20% 25% _

S3 - 4 until until - - 1098.2
2019 2025
20% 25% 30% -

S4 - v until until until - 1049.21
2019 2020 2021
20% 30%

S5 - 4 until until - - - 1131.14
2019 2025
20% 25% 30% 35% 40%

S6 - 4 until until until until until 1272.53
2019 2020 2021 2022 2023
20% 30% 40% -

S7 - 4 until until until - 1468.16
2019 2025 2030
20% 35% 40% -

S8 - 4 until until until - 1610.98
2019 2025 2030
20% 25% 40% -

S9 - 4 until until until - 1996.03
2019 2025 2030
20% _

S10 5% 4 until - - - 861.27
2019
20% 25% -

S11 5% 4 until until - - 965.03
2019 2020
20% 25% -

S12 5% 4 until until - - 1133.68
2019 2025
20% 25% 30% -

S13 5% 4 until until until - 1082.25
2019 2020 2021
20% 30%

S14 5% 4 until until - - - 1168.25
2019 2025
20% 25% 30% 35% 40%

S15 5% v until until until until until 1316.73
2019 2020 2021 2022 2023
20% 30% 40% -

S16 5% 4 until until until - 1522.15
2019 2025 2030
20% 35% 40% -

S17 5% 4 until until until - 1672.00
2019 2025 2030
20% 25% 40% -

S18 5% 4 until until until - 2076.41
2019 2025 2030

*Based on technical reports developed by ULRP, S1 is a baseline scenario and 20% of agricultural water demand has been

reduced in the study area in the period of 2014-2019.
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No. of questionnaire:
Date: Institution name:

1-  What’s the role of your institution in the improvement of the conditions of Lake Urmia‘?
2- Inyour opinion, what are the main reasons of the current problems of Lake Urmia?

3- Does your institution have an authority to enhance the water level condition of Lake Urmia?

2) Low level of authority 1) Very low level of authority 0) Without authority
5) Very high level of authority 4) High level of authority 3) Average level of authority

If your institution has the authority to enhance the water level of Lake Urmia, please elucidate the power and
effectiveness of your institution.

4- How highly is your institution affected by the management policies adopted in the Lake Urmia Basin?
0) Without effect 1) Very low level of effect 2) Low level of effect

5) Very high level of effect 4) High level of effect 3) Average level of effect
If your institution is affected by the adopted management policies, please explain how your institution is affected.

5- How do you assess the accessibility of your institution to the available data about the lake’s condition and
the management scenarios?
0) Without access 1) Very low level of access 2) Low level of access

5) Very high level of access 4) High level of access 3) Average level of access

If your institution has conducted studies to improve the water status of Lake Urmia, please answer the
following question:

6- Depending on the different conditions of the water level of Lake Urmia, determine the effectiveness of
each scenario in the next table in terms of the overall goals of your institution.

Impact of scenario:
1) Very high usefulness rate 2) High usefulness rate  3) Average usefulness rate 4) Low usefulness rate
5) Useless 6) Vague

1- It should be noted that more emphasis is on the Zarrinehrud river basin, located in the southern part of Lake Urmia.
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Table A3- The impact of each scenario on main goals of any organization in different water levels
arlyd Ao Sl 50 oylag S (I Blaal g (& e Glags U gl S1-V-0 Jgaa
The impact of the The impact of the The impact of

. scenario at high- scenario at the scenario at
Scenario ) y r
water level average-water low-water level
condition level condition condition

Modern irrigation method projects
(Study and implementation of low-pressure
irrigation, implementation of local pressure

irrigation (drop) , implementation of sprinkler
Control and Y ( _p)_ P P
. irrigation systems)
reduction of water - - ——
L Projects related to the improvement of irrigation
consumption in and drainage networks and related facilities
agricultural sector 9

(Study and implementation of irrigation and
drainage sub-networks at the end of Novrouzloo
diversion dam, study and implementation of water
transfer through pipes)

Agricultural improvement projects (low cost) (less
than 1.18 million U.S. dollars)
(Cultivation of early and middle cultivars of corn
and cultivation of corn seedlings, changing the
cultivation pattern of chickpeas and lentils from
spring to autumn)

Agricultural improvement projects (average cost)
(between 1.18 to 4.72 million U.S. dollars)

Control and (Cultivation of wheat cultivars with less water
reduction of water requirements, plan to Barley is being replaced,
consumption in monitoring the issuance of optimal agricultural

agricultural sector licenses in the catchment area of Lake Urmia, plan
to replace alfalfa with low-demand forage crops)
Agricultural improvement projects (high cost)
(more than 4.72 billion U.S. dollars)
(Development of methods for cultivation and
under-irrigation of sugar beet, improvement and
revitalization of grade 2 orchards, removal and
replacement of grade 3 orchards, conservation
agriculture in the catchment area of Lake Urmia)
Control and reduction of withdrawals from surface and groundwater
resources
(Prohibition of any increase in withdrawals from the resources of the
basin and prevention of unauthorized withdrawals, suspension of all dam
construction projects)

Reduction negative effects of basin’s water scarcity projects
(identification of dust-prone zones and their stabilization, preparation of
employment increase program and alternative livelihood by relevant
agencies)

Water supply for the lake from new sources
(Study of water transfer plan from Caspian Lake to Lake Urmia,
implementation of water transfer project from Aras River to Lake Urmia,
implementation of water transfer project from Zab River to Lake Urmia
basin)

Facilitate and increase the volume of inflow to the lake (rivers’ water
transfer to the lake, transfer of water to the islands and wetlands of Lake
Urmia from Hasanlu dam)

Study and software measures
(Development and implementation of a comprehensive program of
education, information, awareness and public participation, preparation
of land cadaster of Lake Urmia catchment area, design and
implementation of decision-making system for integrated management
of Lake Urmia basin)

7- According to different water level status of Lake Urmia, determine the priority of your institution based on
the following measures in the following table.

! Lower than 1271.5 meters (ecological water level of Lake Urmia is 1271.5 m)
2 Between 1271.5 and 1274.5 meters
3 Higher than 1274.1 meters
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1) Very low level of importance 2) Low level of importance 3) Average level of
importance 4) High level of importance 5) Very high level of importance

Table A4- Determining the priority of institution with regard to the following measures
dog)l daly,d lides (il 45 d9290 (S )lme (655 15,5 b L Glojlw Cuden | (e ¥ Jga

High-water level

Priority of your institution condition

High-water level condition  High-water level condition

Supplying municipal water demand

Supplying agricultural water demand

Supplying industrial water demand

Supplying ecological water demand

Improving employment and
livelihood status of the people

Economical profit of your institute

Food security

Drought adjustment

Climate regulation

8- Please fill the next table according to the following measures.

Authority level:

1) Very low 2) Low 3) Average 4) High 5) Very high

Benefit level:

1) Very low 2) Low 3) Average 4) High 5) Very high

Amount and intensity of relationship:
0) Without relationship 1) Very low rate of relationship 2) Low rate of relationship
3) Average rate of relationship 4) High rate of relationship 4) Very high rate of relationship

Type of relationship:

+) Collaborative and interactive (positive)

-) Non-cooperative and conflicting (negative)

The rate of exchange of the basic information:

1) Very low 2) Low 3) Average 4) High 5) Very high

Table A5- Determining the priority of institution with regard to the following measures
49yl dal,d aliseo (gjl5 55 39290 (ke (6525 85,5 b B Glojlus Cuden | (el —-0-0 g2

The exchange

. .
The authority T.he rel'atlonshlp s Typfe of.yotjr rate of basic
The rate of intensity of your institution’s - ;
of the - S - . S information
T affectability of institution with relationship with
institutions on Lo between your
Institution olicy makin institutions from each of the any of other institution and
P i)r/\ the 9 the status of the institutions institutions other ones
. Zarrinehrud Note: Please leave  Note: Please leave .
Zarrinehrud . . L L Note: Please leave
- . river basin your institution your institution e
river basin - - your institution
line blank. line blank.

line blank.

Ministry of Industry, Mining
and Trade

Ministry of Health and
Medical Education

Ministry of Economic affairs
and Finance

Ministry of Energy

Ministry of Agriculture Jihad

Urmia Lake Restoration
National Committee

Members of Parliament

Ministry of Interior

Plan and Budget
Organization
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