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Abestract

Groundwater resource management consists of two practical processes of resource allocation and resource planning.
The allocation of underground water resources, the area under water consumption, water stress and the quality of
water resources affect the management of the catchment area. In this study, according to the methodology, the
allocation of water resources and social participation in the area of Kohoristan is done using various criteria and
indicators. After determining the importance of each of the indicators used in modeling and applying the weights to
the relevant indicators, a water resources allocation map has been prepared using the AHP method. The
investigation of the area shows that about 17% of the area, taking into account various factors in this area and the
factors affected by the factors and parameters identified in the AHP modeling, is in the upper class, which is at the
risk of pollution and quality reduction due to being at the end of the area. are water sources. In this region, 66% of
the basin has less or very less water resource allocation, which requires planning to change the pattern of cultivation
and proper exploitation of water resources in this watershed in the south of the country. Also, the results show that
according to the cultivation pattern of the region, only 12% of this pattern have access to high water allocation
resources regardless of the quality of water resources, and the rest of them have low and very low water allocation
resources, which requires a fundamental change in the way of harvesting. , the use of water resources and social
management of this critical resource in the area of Kohoristan.

E-mail: mollaei_hoshang@yahoo.com


mailto:ardestan@ut.ac.ir
mailto:ghhendi@ut.ac.ir

ol

sl sy ot LS mle 53 wilp s e anass (63,28 Anlb 53 5l el g_.j@u o ke
Rl 53 308 e Bl es e 53 O mlie CokS 5 T 15 00l B me ot Sl iy 5
LA)Lﬂj‘oJLi‘wl[{QLlw))éoj)})sgL«:z\QS)Lﬁm)gT@tAuaﬁaédefled\wu&})t{&bw%
dlesly 3ldde o oolinul 5,50 Sla ol 51 pldS o8 Conal (sl Sl e 2,8 o o Al Gla asls
ot ol 0d oS AHP 555 5 eslizal b qcuwm%@;@w‘&ﬁf Gla axli 3 a0
5 LS 3l e lelye 5 e cnl oo il Jolge 08l s b addie doys WV ssds das e OLES et
oo 3 oiem sl s S 15 cde W oS anals L3 VL i s AHP gildie s e Ll sle el
Pk 5 S O b Garasss Sl es s 5l da)s T adlae pl 3t OF s oS 2alS 5 (So T s
53 sl oigm ol Ol e e (13 0,00 5 S (8 i g s Wb sl 4S AL (e Sl
YU e 0 68l 51 o3 VY L adlaie iS5 801 G s e 0L S piomen AL 0 528 g
Lied oSl 5 oS Ol arass mbe 55 Wl e L)ls s Ol mbie kS 03 8 B s O O Larass
0357 53 Sl mie onl el S e s ol e b ol (il g 3 il i i3l BT ) oS

A3l e Ol 548

(Sl Olols”

jl.a.’.'q-‘ S pde “.'J] ..\.3.“93' gdiﬂgyi IR ]



Q')bﬁo)eéf)%ésﬂleol&uﬂggTégbA%MJv\odjﬁ
(OB 30 2 Olbw y365 =)
“L;Mw'u,aw‘d'm;)\ ioea \JW&M‘},&

mollaei_hoshang@yah0o.com :asLL 1, .ol 4l ¢ iSOl g5 o Kiils ol s s 5 el 3 Jaes 0SSl )
ardestan@ut.ac.ir :asLL|, .0l ) 0l Ol g5 oS (3 s oA oJ gtas ok 5 =¥
ghhendi!@ut.ac.ir Ml"li‘) Q‘J—" cQ\J@S LQ‘J.GJ OK..;..:‘J ch-m..i) .]a.:.>u: em‘h -V

wlie =Y

S8 s 86 T e SO s O e CoiS ol o] G pme Cod ol s o e anass
S pan S 3,5 o Dy e Gla a5 baslas Sleslind byl e 55 elanl CS Lk 5 O b jarass
b Y S5 paleim 53 Ol mle janass sla i 5l S il las e Caeal o i Sl astls ol
50 Sledss il 3 S (MCDM)! ojlnsdiny (5,8 ol b (o )lime L (5 ansh Sl eslil L ilies
Safieh 550>, o peead lasbrs 51 e3ldas cule ) dﬁ_fw Jels oy 2y a5 ol 5ﬂ§v=“’*é bea 3 osliza
S by 5 o pde 53 ol L (¢ Kenead glde 1 eslizad ps3 Mo i, oa 55, (Bahmanpouri et al.,2016)
s 5 jsn LLI1 e S pte 3 5 ge gL bl 0SUSS slas e 5 Slal 4 plaws Ol 0 1, ol =l
s leatls sy o 5 o S ela] (o3laBl wile Lgo s S L T e Conte Joboe
5 psd el mbie o e 53 0SUSS OIS B me 5 aslg dgilasle 35 o e Sy e fileoe 55 sliate (Lo jlas
syms g sl 4w S ol sk sledia e wal 5 e b e s 5 ol (solal gladely o5 S
5! % - Miyanabadi and Afshar.(2011) ol ol e o e bl 53 S o300 LB 2 5 A4S (slaslae 5 Lol
Il ahows @ 5l s & Gl e alide L b (bl 68 el LSS Sl
5 oS5 AS Slobae i b oo (5,5 el OIGI &S ol g5 (Sl e abede Jos 0 - 1s(1980) T sl
5 poke OSUS s s 5o eslme dir (65 el Sledinn 2 5l 9ok Dl Sl IS A8 e el 21, S S
bl o 03 Ledins el i8S VL okl ias 0L & ol sk iz o b 5 elern ple oy e ¢ dign 0553
dizes s OF 3 0,8 el S b5 Jlme S i o)l e 45 S

Sl 5 K b ol ag Gyas o e oS lie S5 belge olulis Okhravi and Raeiyat (Y+)9)

b a oy 5 Ll plalid anas le 5o Jole VW Gl ol 53 dlos sad (py 2 ) 2ol 0 e Sl 5 olazr]
Slr @B Ol A3 cpnd Wadlse 5 5 badl g 51K n el OB w8l L 56 - 25 S AHP 5l esli
5 OBUS G s gl 525wl p FGAHPIPA- G USG5l aslinad b colgsn 5 ol s G 51 2aS Wad i aes
S e 55 0l3,5lis @S Hlis s S50 Jelse Mollan and Yaghobi .(Y+)A) cioan (03,8 515 o ol 5ot slao]

G S O35S AT 5 2l gla piie a5 das o OLES s p opl 5 L3S s 1 Olsdile Ol i O b


mailto:ardestan@ut.ac.ir
mailto:ghhendi@ut.ac.ir

DS, 5 o pme (Sl ¢ 2S5l (o i, 5 el 31 O1555LaS 8T Ol ¢ (55,5088 o 3 e o ke
ol sl e e ol ple Cblis slar b s S lie 4 5,5 015, 5LES o ol Sz b ¢l s g
L Ol adhaie ol e ol n e bpte slas Sy, o5 Shahraki etal. (Y41 7) 5018 53 sl e SIS L
ailae Ol e So sl e S 536 e abide B ST 1 s s 630 Se ek Lo 1 eslinad
i 5 g 03505 03Liiel1393-94 T Ul 53 Jases sy 5 b o slanx] (@olanl e las sy b Ol
25 SoosaS a0 Lol L3 sl o sl 53 035 i b susliS s (28 5 elerl (golatl 5 S 4w A4S
(Osols OVB) Cos s lams i ¢ Jams s 33 K95 )5 el Sy * VAR 5 VY AOY CS S a Sie glas S,
D3 o 5 pss Cagsl 03 Y 50X 055 LS @ o 5 islaS e 5 Y 055 b S a8 Olge w
35055 Y 5 $5slS e B S 51E Cu sl 55 s Ol g3 e fiime mds @ a5 LSl ol S lgiy 5 S

..A;,j:Lfm\:uib'gdugd\njwo.-j;gf&gobﬁ:}):}d\(ﬁmﬁ(é:uﬁ\by&)gﬁﬁm

5heslazal L 0,8 as s quﬂbaéﬁ)u« oA obsl Ol e cos oS Ahmadi et al (Y+)0) iass s
Ol s b 0 pal ase O mle parass g3 Cupde (S nk bl elerl S el s
L 2biol s leand (Jde s Shes gl Suds o) 2 b 5 emnle (55400 5 Jbe Sl oslinal b 5 <8 8 515 )05
53 38 ol sl on i Sl (8l 5SSl b elarl sl 5 S0, il DM wy (glaBgs S
Obyls s 3 23850 Sials gladie 3,55 b olaiigd adleles Blod U e o3 O gy omass sl bl res
5> Ol o 3 5 0Ll 51 Sl JalS o e G3ailr e Sl ol anass ang Sl S 515 OLES ) Ol
(Alizadeh etal., Y+12) 555 o Ol gl
ol 3 S ol Olaal .ol ol 63,5 2B 5 Slial 4o oan 4 wlie Slidss 51 # o O-Vejled dpds s
el cals ol e oo Bl glab Of Al 5 Fse belge clis sl ASle 558 e JWs e
5 elel S5l Sl eslinal b OF il 4 anass Jie (0 of bt s elanl S5l 5l sla b,
53 Ol 565 s asdlland; go 3sdome Sl o S ple @ O poesd i 5 05 5 O 508 Ol 568 >
YW S 03 n e shS VAY s s 5 055 Sy 3L o bestn 8 Jled (5 kS Ao alsl

s o S5 Sl 1 (ppe 2 skS 0070 le s 15 OF w50 20 kS

Table 1-1. Some similar researches along with a summary of objectives and results



Goals/Results

Modeling
method

Country/Region

Year

Author

The use of multi-criteria decision support system for the allocation of
water resources in China/

The results showed that the decision support system is an effective
combination of software and main techniques, especially for use in the
analysis and development of sustainable water resources management
policies.

MCDM

China

2007

He et al

Hierarchical analysis to consider the social aspects of water users and
the physics of water resources and the interaction between them /

The results showed that the change in the demand and supply pattern of
the river basin creates a challenge among water users.

AHP

Tampo River in
Indonesia

Y..9

Rudi et al

Multi-criteria assessment for integrated water management in lake basin
/

The results allowed managers to consider environmental, social and
economic criteria in decision-making and to consider the active
participation of stakeholders in decision-making.

AHP

Lake Popo in Bolivia

2010

Caliziya et al

Optimal allocation of water resources to industrial, agricultural and
urban sectors in the arid central desert region of Iran/

In the agricultural sector, based on production functions and cultivated
areas, the yield of the product and the resulting income were
determined, and in the industrial sector, the yield was determined
regionally. The results showed that with economic growth and profit of
54%, an increase of 13% in employment compared to the basic
conditions determined in the model was optimal and more efficient.

AHP

Central desert of Iran

Davijani et al

Water shortage management using multi-criteria evaluation technique
with the help of SWOT model and hierarchical analysis method/

The results showed that facilitating the participation of the private
sector in industry and tourism can be considered as the first priority and
an alternative to reducing the water shortage in the agricultural sector of
the province

SWOT

Yazd city in Yazd
province

Chitsaz and
Azarnivand

Multi-criteria evaluation of water resource allocation scenarios in water
scarce basins Based on TOPSIS method and WEAP model /
Water resources management (Lake Urmia)

TOPSIS

Lake Urmia

2018

Moradian et al

Providing the best solution for protection and integrated management of
water resources in Niriz city /

The results showed that the economic and social criteria had the greatest
impact in this evaluation and the solution of changing water use and
increasing the feeding of underground water tables and watershed
management operations were prioritized in their evaluation.

TOPSIS and
FAHP

Niriz city in Fars
province

2020

Bahmanpour
etal




Guiod (! (809195

Pl s JB s e Sl Ras O3 mb s 5

e o Jol8 slal @ Gl 058 U Gl aly o p BB GRS padse & Lule b e sbse Bl -
Geiod ol 10l o plndl T s 53 plUS a6 1S 36 et ls Jlasl 5 Ol 3 oS Lo Lo O
JolS ssb 4 G 5558 53 5L sl 6l 1 505 JL L Of desr 51 Bles o 55 o see oS Lis ann s
Atls ol Jl 3 O e o 3 Olai (63 ann

5 Sunde slp sl Jae ol 81 a3l o o5l O i | 3 ol 5b w0 eslinal 550 Jtem
5L e Sl 53 Sosls bl il oS 8 (108 N Olge 5 s pasli b oSl b Ol i
oLl 5550 o plasl Sl God e 3 s slamnl 5 Shs sls e as same 51 slie salital 55 50 Jubs
sl a3 S 13

Jde 3 0l jasiie el (6,8 o3Il LI o)l 5 4m 5 Cilisne bl 53 G 5 Jde ol 3l o g Ol

.J;)‘Jﬁebww‘J))ﬁ;ﬂS}ué “‘:;L@Jml‘uﬁ,ﬁj‘ytﬁﬁol};&

AP

G ool S Codguxe Y-

Sledb| 5 osls -l

S5 Sledbl o e CoiS ol W5 s el ol G las ol ke 5 il sla s s Sledbl 5 el
AL s 53 an3 00 Slejesgdie 53 L Ol (s ek 5 S S

Shre b Slidos 1 ol o3ls 13 G 5 s 350 L ot li 53 b G 5538 53 w8 5 Oy gla g
S by el ol aSST (gl andllas 55 50 03 505es 3 ol Bl parass 53 (Jale (23) (65 o3l s (sls
Al e Slad g el (S Sl st sl Jodd S rie e

3T Fon S e ezl

oses pelanml ladely L NLoli s b e g e sl oloiml 5,505, 5 L5154 5,5 Sl VAT L Sl
S o5t 3 ppeplio (SolL 53 Olaiud S lie el G e w3 (il Gl sppad o5 il sl
Dlogands 5 &S o ol a3l olamel Slliss oy o 35060 b 51 eolid LIS il55ls Sl eS
anl sl alax Sl elazrl o ke 51 a0 58 il b psle podle Of mle oI 150 23 S L
b5 ool 5L 80s e and, (& s bl psleddlamiian s e SLaSo o oq ol p oo (ol

35 S pde Gl s a5 w0 01l s oS Of alies Oz



by w9y 93Mg0 Y
60,0707V ollar Slas 55 a5 ol O 50 8 Ol age lgnds 51 (S Ol 545 Sdat Glallas 03 gtoms =) =¥
S eblam 51 Ol 58 ailate (Bl ol 4 S 13 38 J5b 0, 450000 L0 ,2500e0 5 Jls 52 0,1600YY
0/NAQ 5 E/T0r 5 ks 5 e Gl SleaKasl Hbl bl ol VL SwL L gio S 3L o S 55
e Al e ol Kl 4 s 1YY Ol 58 2o ble 5s 5 Y/ e Gble 5o AVl los b g ol ek
bage asl oo ble J:MV/VM\/)C&:JA sble 53 tade 0/YAVY Ol 4 Olic ) 58 adlete VL Lo g6
e Sasby Olye 0350 YU salilis aS Uil o Lo s YV s bl 53 5 Ao ys Y/01 C&:,aébt;aﬁw.;q,b)

el s o adlane ol (s e w0 aasiiie ol 48 Sl Oliny 568 wilate 55 Jloo Jgb aled 53 [5a

Figure 1-2. Location of the study area

Elaboration of the model of optimal allocation of water resources using the cosperative model of users

L J

The stakeholders compilation in solving the water problem

v

Muodeling and extracting the role of stakeholders in solving the water problem
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Figure 2-2. Elaboration of the model of optimal allocation of water resources using the cooperative model of users
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Discharge. collection and

Water consumption in the study ares
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Figure 1-3. Distribution of water consumption in the study area based on the discharge of cubic meters per second
(drinking wells, agricultural wells, springs)
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Figure 2-3. Water stress in Kohoristan basin (extraction from Landsat 9 satellite thermal band images and its
allocation to land use in the study area)
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Table 1-3. Sample specifications of wells and representative elements measured in it

S04/CI Mcl MSO4 Mg/Ca M Mg M Ca Utmy Utm x
047 0.01 0.01 1.04 0.00 0.00 3011073 356491
0.63 0.01 0.01 0.92 0.00 0.00 3011904 356136
1.22 0.00 0.00 0.92 0.00 0.00 3016462 345774
1.28 0.00 0.01 0.86 0.00 0.00 3016587 347302
0.50 0.01 0.01 0.85 0.00 0.00 3015061 348951
0.65 0.01 0.01 0.95 0.00 0.00 3016037 347969
0.45 0.01 0.01 0.87 0.00 0.01 3013703 353685
055 0.02 0.01 052 0.01 0.01 3011998 356806
0.78 0.02 0.02 1.08 0.01 0.01 3013512 356365
0.68 0.01 0.01 0.79 0.00 0.00 3012164 354114
0.76 0.01 0.00 0.92 0.00 0.00 3015511 351642
Magnesium

Value
o M 2
- Llow 32

Sodium absorption m tio

Varue
P M a7

-ka23

Figure 3-3. Geographical distribution of some elements related to the quality of water resources in the study area
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Figure 4-3. Water quality in the Kohoristan plain for exploitation
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Figure 5-3. Water production performance in Kohoristan basin
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Table 2-3. Cultivated area and net and gross irrigation needs of crops in Bilan area

o Cultivated area (hectares) Net ir.rigation Net.requilfement Irrigation water
cngeame | Catter e | ey s | ot
Aguaculture Rainfed e (Jg“ 5 ‘.JS"J:}':) (a5 sia)
Palm tree 0.17 - 17030 42575 7237.75
Barke Sultan
vegetable 200 - 4055 10137.5 2027500
Palm tree 0.83 - 17030 42575 35337.25
Shib Ravaan Citrus 0.38 - 12140 30350 11533
vegetable 200 - 4055 10137.5 2027500
Palm tree 18.37 - 17030 42575 782068.7
Kehoristan Citrus 0.8 - 12140 30350 24219.3
vegetable 962.9 - 4055 10137.5 976.602
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Figure 6-3. Satellite image of Kohoristan plain and distribution of its cultivation pattern
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Figure7-3. Explanation of the pattern of cultivation area in the study area
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NDVI
Value

Mass index relative to leaves
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b

Water use in the Koberistan basin
0.23-03
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Figure 8-3. Water productivity in the study area (A: Vegetation density B: Plant biomass index C: Water
efficiency
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Table 3-3. Importance of variables and their weight in pairwise comparison

cat priority Rank (+) ) 1 2 3 4 5

1 Water 45.3% 1 122% @ 12.2% 1 1 2.00 4.00 5.00 6.00
consumption
2 water stress 25.4% 2 3.4% 3.4% 2 0.50 1 2.00 3.00 5.00
3 water quality 15.9% 3 5.0% 5.0% 3 0.25 050 1.00 2.00 5.00
4 Water supply 8.6% 4 0.7% 0.7% 4 0.20 033 05 1 2.00
and production
5 Water 4.9% 5 1.6% 1.6% 5 0.17 020 0.20 0.50 1
efficiency
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igure 9-3. Standardized map of water discharge situation in the study area

Figure 10-3. The standardized map of the state of tension in the study area



Figure 11-3. Standardized map of the state of water performance (water production) in the study area

Figure 12-3. Standardized map of water quality status in the study area



Figure 13-3. Standardized map of the state of water productivity in the study area
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Figure 14-3. Allocation map of water resources of the studied area
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Figure 1-4. Water allocation map of the studied area based on data threshold
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Figure2-4. Allocation of water resources in the study area
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Groundwater resource management consists of two practical processes of resource allocation and resource planning.
The allocation of underground water resources, the area under water consumption, water stress and the quality of
water resources affect the management of the catchment area. In this study, according to the methodology, the
allocation of water resources and social participation in the area of Kohoristan is done using various criteria and
indicators. After determining the importance of each of the indicators used in modeling and applying the weights to
the relevant indicators, a water resources allocation map has been prepared using the AHP method. The
investigation of the area shows that about 17% of the area, taking into account various factors in this area and the
factors affected by the factors and parameters identified in the AHP modeling, is in the upper class, which is at the
risk of pollution and quality reduction due to being at the end of the area. are water sources. In this region, 66% of
the basin has less or very less water resource allocation, which requires planning to change the pattern of cultivation
and proper exploitation of water resources in this watershed in the south of the country. Also, the results show that
according to the cultivation pattern of the region, only 12% of this pattern have access to high water allocation
resources regardless of the quality of water resources, and the rest of them have low and very low water allocation
resources, which requires a fundamental change in the way of harvesting. , the use of water resources and social
management of this critical resource in the area of Kohoristan.
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