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below the theoretical midpoint, with the environmental dimension exhibiting the most
unfavorable condition. Significant differences among stakeholder groups were
observed only.in the environmental dimension, primarily between local residents and
experts. The PSTresults identified land economic value, economic water productivity,
farmers’ literacy level, unemployment, and annual migration as the most influential
indicators differentiating rural settlements. Spatial ranking also revealed considerable
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Extended Abstract

1-Introduction

ater scarcity is a major threat to the sustainability of rural settlements, particularly where
livelihoods depend heavily on agriculture, livestock production, and water-dependent
ecosystems. In such settings, water crises cannot be explained solely by declining
precipitation or physical shortages; the ways in which water is allocated, used, monitored,
and governed also shape their impacts. Lake Parishar in Fars Province, Iran, is a critical
case where prolonged drying, groundwater deplet’on declining spring discharge, and
continued pressure on water resources have affected botti e ecosystem and surrounding
rural communities. Previous studies have often examined mutitutional, environmental,
economic, or social consequences separately. This stud 7 u ~refore aimed to examine the
implications of the existing water resources gov mance sattern for the sustainability of
27 rural settlements surrounding Lake Parisno by simultaneously assessing
environmental, social, and economic consequei. s, ‘dentifying the relative importance of
indicators, and revealing spatial differences among  illages.

2-Materials and Methods

The study was applied in purpose, ' santitative in approach, and based on field data. The
statistical population comprised:-«loca. residents, local managers, and experts from
organizations involved in water res '=ces management. The local population included
14,040 residents of 27 villages. Jsin< Cochran’s formula, 374 local respondents were
estimated as the required sample, .« whom 373 valid questionnaires were analyzed
through simple randomgs-mpline (n addition, 12 local managers were purposively
selected from villages el.perien ng severe water-resource crisis, and 30 experts were
selected based on professional. «perience and familiarity with Lake Parishan and regional
water-management . tues. T 2 questionnaire contained 43 items covering environmental,
social, and economic co.© ,uences. Content validity was reviewed by 15 academic and
executive experts, ar”.a pilot survey preceded final administration. The instrument
showed high overall relia ility (Cronbach’s o = 0.906). Data were analyzed using one-
sample t-tests, one-way A .OVA, Tukey HSD, and the Preference Selection Index (PSI)
to assess conditions, compare stakeholder groups, determine indicator importance, and
rank villages spatially.

3-Results and Discussion
The mean scores for the environmental, social, and economic dimensions were 1.895,
2.229, and 2.038, respectively, all below the theoretical midpoint of 3. The environmental
dimension showed the most unfavorable overall condition. At the indicator level, all mean
scores were significantly below 3 (p <0.001). The weakest environmental indicators were
water-related natural hazards, water-related diseases, and chemical water quality. In the
social dimension, employment and income quality, institutional processes, and
institutional infrastructure were among the most unfavorable, while in the economic
dimension, industrial financial and market capacity, agricultural functional water
capacity, and industrial functional water capacity had the lowest scores. These results
indicate that the consequences of the current governance pattern are multidimensional,
with environmental degradation being the most pronounced manifestation while
economic, livelihood, and institutional pressures are also substantial.

Stakeholder comparisons showed a significant difference only in the environmental
dimension (p = 0.005), mainly between local residents and experts (p = 0.014). This may
reflect differences between direct local experience of environmental change and
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technically informed assessments. The absence of significant differences in the social and
economic dimensions suggests broader agreement regarding their regional effects. The
PSI analysis identified the economic value of land, economi¢ water productivity, farmers’
literacy, unemployment, and annual migration as relativel:" irfluential indicators. Spatial
ranking also revealed clear heterogeneity among settlements, . ‘th Parishan ranked first
and Mirchakak twenty-seventh, indicating that governance-relaic! consequences are
unevenly distributed across the study area.

4-Conclusion

The findings show that water-governance outcome:  nind Lake Parishan should be
understood as interconnected environmental, economic, 2 1 social processes rather than
as isolated effects of physical water scarcity. The <tuay contributes to the literature by
integrating multidimensional consequence asse.sm at, indicator prioritization, and
village-level spatial differentiation withir 2 single 1ramework. The results highlight the
need for spatially differentiated interventio.. that reduce pressure on water resources
while improving water productivity, livi'thood and human capacities, stakeholder
participation, and institutional coordinition./ ccause the study was cross-sectional and
predominantly quantitative, it could not fu™", explain causal institutional mechanisms or
deeper stakeholder interactions . Futur/ research should therefore employ mixed
quantitative—qualitative approac'es, co ipare Lake Parishan with other drying lakes and
wetlands, and integrate socioeconom cvidence with long-term hydrological and climate
data to better distinguish ¢ = roles | environmental change and governance processes in
shaping rural sustainability.

The Journal of Spatial Planning

& Geomatics



®

L .

’f’oJ[e o Ul.a.—’? e 092

ol gfw (55l p ouwsT b OF gl (919 oS> GoSUI ool cynsd
TS o ble (B 20 5 o liws
(Ol a3l 50 ol ym (o biwg)y @l antllan 8 540)

PSS 3ees Lo joammo & al 7 ) zed ¥ g pa by g1 (gen < 9ud 53T (53U

OlR QRS copte S oBLals  limg; Ll yaz 09,8 (1358 (someils )
Ol (Ol oyt S olSils ( lims; SLblyar 09,8 Sl Y
Ol (5 e ke a5 olSils ¢ ling, (glebl iz of & Dolial ¥
Ol ety (e Cam b ol ¢ pwdige 5 (S8 0aSiil w4 g 09,8 JLeisle ¥

ol | VB0 0/ 1l b

s S b oo ool 5 plaiel (i hamee (Sloctoly Cond il Sl s Cide | MEOTVTE s 0
iy s ol oo S0l 3 Lol ol ol cloc sl e 5 silio plypaim | MHOY AR G0
alit (ol amolem ] _libes (sloodls o o 5 oS iy i (a5 Cis i 1 sy ]
Sl A ol sl £10 ¢ soms 53 5 2 D s Lda o £ UL 5 ohoms Ol lowe 3
Ol gl b oolidzee] ey St 2L 4 B G byl ot ol sai STt O g T Laos]s o
N B g B e R
bsline |t jdome dns 43 Lo Lno g S olST 1o Cglirind an 2l ) Cansy S sllaall | e s
< ol GLE ) At s mrlsl Al S s e 230 Ol 3l O Aol Lo 5 5
e 3 Ve ol 5 (S DL o el ol (0BT (g0 s (53l 1)
2l O ) baolKe 5K Olo Kol o olad g0 iy s Lol sy Condy oiliiS ploze (sla 2l
St S boolran 5 lld Slacsli b clivo can bSO (52,500 Cged Ly baaSl if paree o

Dl AT ooly  Sealos 5 Ll slacs b

ol (slaalS Syl il oS o o UL Ly oS Ol 4zl Sl 19

maliheerfani@uoz.ac.ir Jstes ot g *
: ® &

Co g ol 00l e O3] pw s & jgods e ol (TMU Press) yoyae con s olKils ol lazsl ¥+ V£ ©c~“|)&5

o1y cdbe cpl ales so led Ggmme ol bl o ls 1,8 Creative Commons Attribution-NonCommercial 4.0 Lol 5920

dolie gl T 51 5 sl ) oot si ol ST Loy 4y canlod g3l 5 Gtalng 1y 0T b 5 S (B3 5 33l o5 lail 5 B o
LS oolaiwl (gl e


mailto:maliheerfani@uoz.ac.ir

_ bl e loSo 5 slodely e

aodda .\
P (e ol 3 (SledisS et EE 5y el iy Lol S kol OIS 51 S ol b
ot s SIS 53 e mal i (6551l 5 gt 581 Ul (o 6510k (Ml 5 (53,3158 slac b
e ol s Jlandl 5 el (2l G b 515 e (s 5 glacd b 03 S5 5dee 05531 ol o @
D3 Bl o 1 sy aelSE S 55l b e w55 5 elenrl Sl 2a (e il
G o Ol a1y bty 1 3 o Ol 5 QJ(,s ol (Diver et al., 2022; UNESCO, 2023) 1as
e S 5 (615 0 s eSS S e 0 g A Sl BN it b O (S5 b SRl el
Zhou ) 2 ls (25 Oy ol S 5 (558 IS5 3 ¢ home Olaiisd 5 Jyime sa3lg Ol ilsy iS55 5
(et al., 2025

SO 4 55 B el s s deolg el as sazme 4 SNiglie ol oS ol 2l o
e oo Gladaly ocnll LS ga a1 of e s 5 CBl (s e aratS (8 S e
5 Edlid o S0 50 0T als oS oS 51 A o BTG S50 s 5 402 Ol o g5
ol s IS Olakisd Sl o gime (slaolSins Bl Salos e anass 53 e (s3lg o Sl
ple 5 Shas 2 il 5 g0 oS dten Jlalse ahom 51 ,nl3 el 5 55 ST slacd b L Slaeal s
(S s S o3 3l Sealen inss ( Jlis 3" (Mahdavi, 2024) sl 158 31 of sladely 5 ol a5
sl sl 2 L LS sy Wl e OB LBy aras plas Sl HSL Ol e g IS 5Lie Ly g
Jolesli 3) 33le qal 3 15 b s (Slael&s S iy sdamms 5 olozrl (530l slasl 4 T Ol (slasalyy JLis
(Mweemba et al., 2025 O YA s> 5

S33LES & gl 3Ll 3l g 5 BB e Sy St 5 S ol ke s 4 01l 5 alies
a5 0l gl 3l 03 7208 bl ¢ padBl S s (6t Smal S5 5 e O sy LS 158
oS b el 6l L by Glaela S 5 g ST 2o b (olg  Saalen cinss 5 ol slac s
bLil s (St (5 me 53 glaazl o 5 OGO 50l 1 o &Sl SlaelSE S 3 Syl el 0313 2alS
5 6P 2l AT ssas ol Slapieen ST L gy mlir el S5 5 Jlndl s i
(VYAA (g3 Sas o S

158 o g (O e Ol Do g 31 pasiiie (gl pad )l Ol 03,38 Ol g 3 DLty 4zl
5ol ple Las S L aas 53 (boarbys e el by laelSEs S UL 5 b
s Sl 20 10 51t o) Vle 5 5 sel gla0l gl O e )33 nl 53 el 0wl g 5 DLESCES
Ve s 55 Ol 55 o S o) sl 0 St JolS 5 5boas aaln 100G gl g a1 51 5 aciils
Cind Lol jen Glos b 5 jlows ol ail Voo e o s 5l Of Cao 20 Osabs £0 51 Lo 0Vl s« pwmenn

N800 OLISen 5 55,30 ol 63 S i |y sl el 5 Ol wdis Ol sl pde sl 5 O an J S

h&floyi;’j las Ll



o5 sl wbbﬂ Ol sns 1) Ol 4zl s 598 Cundy oS das o OLLS dal g - (ATAY OLKen 5 axly=

LSﬁfﬁ‘LJJJfUTCL”J'Q)u@)d)“}J”J@"‘UW“LS;VM‘L;L‘M}T‘:’ﬁJJSJAJNQ}“}&QL;"\‘)L
-L)‘JJ»}J:?}A ja;_‘j\:u C‘}L’U‘}

CL.A L):'AS C_,.w‘ JL{.‘;T J}“J:ﬂ (5LA0L<:‘J}£~ &ﬁ)]ﬁ:}w} kaLQ':}\ cé)LA:s;‘ Jl:u\ )) &:»-:Mj Lfi‘ LSLQ"L‘Q

Olis 5 030 @bl (IS 55l k) ol 038 3 pma |5 als 5 Jlazdl (g5l els 5 (53,5LES Ay oo
Equator Initiative, ) el st Ja158 doys VA 5AY 350> 5 S sl el 5 o8los 55 6,50 Fr 3 OTAY
Gl il Sl oS Wlaxils e ol & oales ol ans 55 b baliesing! (gl lejen (2025
Ve JL»UL&J\%)JB Sldas 456)}.194; (] 03 g O\Jw)lo.\;};ﬁ‘-;ﬁfmfjﬁ&mij g,_;jzu“ Mjlz:j_}.'@ ch;.»jJ_‘)
L YAV L 3 2o kS 050 5l jLe s S Lasl plas (Kazemi Garajeh et al., 2025) .y 5,50 Y8 &
5530 (55 &S qTJiL, dalgd oyl g o Oy O 5 @ms) Sob ilssl VEe e Jlo 53 el S VA
Cod gl gJ;LSJQ)LE:WguTCLA)\ &)\Jﬁn]ﬁjﬂbﬁeﬁ ‘-;.ij.bj‘ M.E.]e;./a‘)b UTCL\A L}i‘)j“i"
bl (s jlases slal s o g b Sladely 5l (glaesame Libladi g3 oS )Ln sla sS85 (ool L}.{‘AL@
S35 sl 5 elea (5T« ntans b B Sl ga Bl ) sty aboly ol 0t ol e eloz|
dlﬂ)r.ﬁ 5] ‘})Lﬂ!b‘ Las )\J.; bJ,bB:ﬂ fﬁ.ﬁ L ‘) L@T L.S)\J'."kﬁ 9 c.}; ;L:&..ﬁj \) &b.w_}) L;LMK?J}KM
Dol ot sy (SLolSa S (6510 Comd s s (6l 0T smir ladsly 5 Of mbie ol oS (sla S50
213 D, Ol el
by Lol s s O e s aSBladaly b o o Sl 53 ol rass ol s s
Biblioshiny a jleslaad LY+ YO LYV cladle L ScOpUS oL 3 sdiasles dllis £0471 ‘L;.’Trs NEFEYRY
sbal &8 das e 0Lz Sldlas 50 b=l s L 1 s, ol SKa s OF ladely 5 T s oS>
L;Aww‘&m)) uTC,J“Ji.\.AQanAM<=M)jJAJJ\oM Lf"")f‘JN Q)ywawww\;ﬂ:ﬂ
Ly e Gb&‘kwdﬂ%wib@:ﬁ&ww (Khan et al., 2025) el o3 5 b xe wsj 25
AR s s 2SS s ke s (Zubair & Zhang, 2025) Lles S s Gludr &y s |
Cymimad (Ward, 2025>.U5J~3 L;QJ&A L;GL‘»J?‘ Qu)w)}jjuimiju:); 6}"]’L’J’j}" J‘“}p)‘ PR

ﬁbyy; wu{‘gbf



_ bl e loSo 5 slodely e

5ol Copde el 8L 2alS (gl (ool S-Sl 305 53 Olaid (g oS L & Aas o OLES aasl
3 S el gl 2ans (VE08) OLKen 5 6 me 30 Ol 5o (Santos, 2025) e S slel 2ls6
G sl Ol GBI, (180 8) O Kan 5 Oldasms . ilazusls Lol ool il S50 Jalge 511 ol Cind
ONS =l Bos OUT 3,5 dim o blos 8 AST e 5 )lin Cyssime 5 (o3l Salon Cins 2l
honds 5 gl (5 16 galal gl Uy Of e il gl oS 55 (VE00) Gtam . Eul 3
el s L3 e olensl 5 mime el

Ol Ol b b e s jhasms 5 (g3luaml ( slazr! (9ol slal ax ST aS das o olis Sladllas Ghaper
SLSL S 5 Ol il S 3 s s (58U (slaitely 4 LSS e o2 il Sl Eas 3 2
Wl amlge i St L Olomen (ol 2 pme 3 bl 3 6554 ol S SIS S (5510 L3 Ladely o
o300 Obe Oloyad L3l 5 laxils S a5 ewilame b olensl o miomaiqsly slul 51 SO 5 Oldlas iy
2l el 4 S 13 a5 3550 S by SlaelSE S alaw 3 Ol G ladaly 5 O e als oS-
VA alie EY 3 (ol p g o gy Ve Ols 51 85 (515 SA S o doB 1 D ) 35 i S il
Sl asn s, e esghe oS 5 s A edalie (Ausps ) 550) Wlie Y s LS (o by S 5 (Ao s
WAl gy 3550 DLl 53 (63 gdme 0

s oS g 6 Shos 5 b S O DU Gl 2 (s 658 ol b bt S il
S O el g ol Ll oS Slasl 53T Sl sl slaelSa S (sl OF ladaly 5 OF sl
2S5k ol 5 Gl el Olabisd S lie Blie (o e 563 0 5 panas o (53l Soales
Cind g e 4l ol el s Sesig F5e ole 1SS ST sl b b Sleeal 5l 5 Lol
(i Sl 4 e s o 51 Of ST gesls lsalt, O sl LS Wl e Wl S ol s S8t L
5 el qoslasl S50 woslg Jelse ol opl 53 LS it gl Gl S planrl 5 g3ladl
Sonlen Cixs s o IS5 1 O e ol oS ol s Slas oo ¢S 5 e Il 2 L ol 3 3
ol Ol SKaleal 5 of G me ol 5 Ganass 3 el S0 Olai g3 ©8 i s gdos sy
5 M Slacld Ciads (55504 8 (O mlie SIS w4 Ll e 38T Gl b5 (515 e
Sl (8353128 S dld dnm g oeldl DIk (o3 (S Sl sd e aiere S pliceed LR
Bilalova et al., 2025; ) dwas 2alS b (il 1 badely opl ol 45155 oo ey (08 Sl i 5 O Lanass
(Kumar et al., 2025

$2baB] ¢ sl d sy ents a3 U5 e 1 Ol e s oS 05 50 5580 sladily Shite
Sl ORI 5 Lame CokS SRS O e 3l G b Sl e ladily 05 s ezl
Suse e S (ol e g sbaay Sl g e b Lals LB s (aladl ladaly ol oo 550 SO5 S
Wy (e ((SH5 S el s wlg e elanrl sladaly 5 st e 0Ll miame Sl i

h&floyi;’j las Ll



5 Soalol Wls e by ol Jolas 5 Jlajen ol wlSal o Sl 288 5 olerl alo o Cnns
G S w3 b amss e sgte dde (old opl o (Lema, 2025) a8 Canas |y ol el S g1k
Ml s 1 ol el 5 sl (sl glatdly S5l (KsSnr Of mle o150 3

(O JSK2) S o et ol sy slaolSs S

S gl 5 ol 3

v v v
o] soluatl (s e
v v v
el solal 5 65l el 3basl 5l 5 @il el i S5 5 sosTob el

SFRIR P s Jae ) Js..t

3 R E L e O L S RUITIE
b sl o miams (oalg slal & iy Slalllas 3 e 5 B ise OV sl sy slaelSs S
ol 5 lasl pelaoe Sladly Sasn @il 5> Mo S s e Do L Ol Ul s
33 Npd g o glinsy Lol S OIBL LUl 53 5 Dlejpr ) sot Ol mbie ol oS 35 50 (55
5 boely e B 353 e e lily a2t ls s Coanl (PSD) )l Clitl axls 6,8 e L
Gl 5 Jebow plins) Sl S mhave 53 S g Lpd et gz e Ll d s e glacy
s omlal pl s oLl S0 dhaal Candy Ghls (slaal S 5 Lali s Ol ldd (slac sl b 5 0
ol S elSa S plab w5 e ls goucy il dadely (mdiar Mo gy 03 5l sy
i Ol plolis OISl 4 (6 Sy sl T e s oS g Camds L) Sl Al s
blia 5 ol e IS Gis (gl s K5 o 5 S o el 3 1y dltle ials (claelSs S 5 Latil
Cans S ol ol s cpl & o Sl (g 00 5l gy elel ol il SIS (o 5 ol
Ol gl sy ool S 3 Ol b ol5 oS 35 50 (58U L Jas o (oLl 5 olozr i o slakoly
€5 aallan 5550 (SloolSC5 1S 5 pics3 (Slans S oo S8 ar obely (il 5 Sl 6,5 Ol a5

.;be::; w,:gloi’



b o ol oS 5K (slokoly oo

\AU&JJ}:L}& .Y

A:jlh»é)}a&hbuiju A=Y

Saolo =3 5 Ol 4l o o Jdu.«%g,;w;ﬁ,jt W 45 5 55 5 0538 Ol g 55 ([ 301) Olis by
j“&fﬂ*—’ﬁ)°ﬁ>‘-’&:ﬁﬁj-1’&-a’-<-‘fﬂdjgl-;‘\o' jw‘j)\:ﬁir" Jj.k;—l;ﬂ\:"-l:’)au.i‘w“,i.uﬁa;&:»mﬁ)
BE l;'...»:j)YV Jﬁu&ﬁ:)}i 63 gd>e .)_3‘;1‘5‘ 6;;)1(;5}/:))1944 ;,b)b 6&@)}3).)[.@.’5}0“&15\*/\/\ Jlw

s 4 ol Sy ol laesss 53 Saeli slaliegy Cotne () Jsder) ol OLL 5 550l Olns 5

el pel 5 oyle 33T Olgsul 53 5 Sbme it 5 Slme slaslr 1 Bdes (g8ouliS O S Lal 3 55 Ll ool
(V800 OB 5 553D (Y IK8) 555

Ol axliys O gl 5o @l Glabwy,; sl ) Jgor

Coros Lwy,y Olwds  as;  Cure Ly, Olhwds Ly Curex Lwy,y Olwas s,
oY ol 03 6550, Y\ gy ol 1 Yot LT \
e Yy \Y
Vi = Y S WA LS Y
N
£o il e anls A\ Vo oMo s e LT S v
2506 -
Vot S e Yé 0Aq Sy \¢ Vo L) ¢
a4y Sk ol Yo VIV Tl e el \o Yoo el ol 0
MA el 38 5 AR %) o5 o3 i oY K Lt 1
\ay S s A YV S5l v 07 s v
YaA b anls \A 1 Ol g A
WY Eosh o s \4 g0 3Ll e !
OAs é}ﬂ Y Yo4 ‘_;JL 055 \e
540,000 550,000 560,000 570,000 557,340 563,340 569,340 575,340
5l b .. e 0T s il 50 52 54 4.‘ 48 s.z sls .
% Twﬁw; 3Byl olians s ee x TSR 2 s i et 39 silS liaryed Cusdga 2955 e 39 oyl it Cuntge [ 40
- s

3,270,000

| [EERe

0510 20 30
= = m— )

oS

]

3,267,700

0 250 500

s

1,000

3,255,700

MLE&:J}A&JA&L;"]@ Cond g0 .Y JSJ

h&fb}fj; w‘ﬂgbr



GRS g, 9 el g, Y-Y

Q)ﬂ@@&ﬂb)yczjbu)bch‘ﬁﬂ‘ﬁjﬁMJ&)@JQM&\LUTCM&‘)J&LQLAML&

by ol 53 el G SOU LBl me s a8 ek elid sy Bl GLil g
5 Mo glaeals haslial b gslasl 5 elazl (g sl slasl 53 O mls s 28 55 50 (555 (slakely
Olalid )8 5 owe Ol e o Jomn 0350 05 8 s 51 iy Solel amalr Llotd o 5 e oobel lais,
Lol azls Oselw sl YV OUSL Jols lows amslr a2 O Sl Bl e gl laelins
RS B3 Lo gdone analr (5l 1S5S Jge b 5l eslinad b (e £330 & gad oomst 3 (61808 oles mer
Shs sl a8 YVE sy (p=0=0.9) Ciw bl Slus 5 ds)s 0 Sl glas (do s 40 Sliabl aw
23S o sl lal gy Jows 350 51 (6 S0 ped A o XL Bl e aslii ) YVY ol (]
3l sl sazme Gl ol y andllae 550 Sliss YV 3 O b Ol sl Il oe Ol e sl 61 4
S Sss (i ol 0l 5 il Gladg de JlCligle Conds b bas o SOl slawY 5 b jasLs
Ly V) el Oy a3 L g VY o ol s bl A3 o500 6555008 SIS 5 abordpsdn
S S St s Sy e x5 LY IKS) S 13 008 Ol o aid 53 sy £ 5 e sie O a5
Lld Sl Lads )y gty b O o ik 3 @15 lados s VY (Sl Il o S Shls glael&s S
e sl el by 5 asdllae )5 O mbin filos bk jo a5 bl Glls Jome e G Lty 5 51
38 e pmeslone 5 Ladda (6,54 ga0 (Sbs »
5 s Byl wile glasbas elal y STgke b Ladje ol (slaolSins 0Ll IS 51 &8 T opiomen
s b b s e a5 Ol anls il b bl et 53 ol able (O e o e b L

s ol
57?000 57?000 582Il70!) 58?000 594{000
N 425 glaisl,
0 | =
g } { —
e O dewste
B . S

32 5?000 32 7l2000

3261000

ﬁby}‘j w‘,:gloi’



_ b e 2y oS 555 slodely

O Ol s bl s Ol 5 4l j3 34T ad s slabis; adyl uag 4l ¥ 3

A ol lal e S gt a5 5 L el dajlns daad fo cslasd SLsl Ayl 3 o Sl s 81
(i Lol S Il 5 Ol e s 2 L las e g Sladllae 5 gl Gl 50 b et o8 o
5 b oladl 5 slarl (sl gladaly b L e gba ot ls 5 bajlas daadl 3o oolal Sl (glas soms
Sl 5 Ol el oS Gladaly L LT o sgho BLSI Shoe » ba bt bl s cpl 53 A3 ] s
a a5 baddip ] sl aepezme 33 8 533 S plnil gy GlaelSE Sligan s S 3 6T (5
slaatls cals B es S 15 bl o) andlls )50 aidate (g3lasl 5 olaial  few o Ll 3 5 s S5
S el s eliad 55 o2 5 6K b 3 pd e O Azl 03 Osel o Slalins) Byl 2 b b, S
3l alss g osiens g ¢S 53 ol sdd S Y Jsnlan S 5 b el dabas daedle |
oo b das o ol ol 5 (AEI O o 51 La 10 jlasl s sl i suie slaa S 5 la o ls i el
el (e Sl atli s b S 5 S8 S LS o Gl oS s pliesy arws ol e ke
Sds anale 18 T L asliin y 05031t cmmentiitins Syl 3 Aol 5 ol 3y ge oa e SOUS 5 s
53 LS W s Sl eslinad bl ol s Dlesl lg Sl Bl s slas, sl a5 el
WL elezl ey /A E G ol 458 VE G ey e ey (5 L5 S ST ke 02 s SPSS il 5
LY waliin s IS 535S ST (e ol Csiad #/VEA L ol 4 SV L (g3lal sy 5 /0O L ol 48
hole Jons plowil OISl g s shieas il OTslasl 5 15 o llae UL sdtiasOlis o 55 +/40 T L ol (sl S
SHas 5 MA L KMO Slie s sl Sl Sy S 05051 5 'TKMO Qe s sl glss il
48 503 0Ll ol el s g /00 Sl a8 g plsbne a5 40T (13T am s L BV E Ll S5 g

S0 5my B8 Saeen b S Ol 5 ol sl hele Jolos alil 6l Lmlsw)u}-u,ﬁ&

o ple als a8 sladely slon S 5 Laslas cadd o alasl e Y gt

<Ol
. @58/ Sl gL s A 40 sy
6)'.«42"" C:“
Mehta et al, ) e s
: st e Lo ;

C 2024, ] ST e

Mpema et TS e

- N i ¢ R e

C, Lema, 2025 R Sy B e

Bassi et al, ) B S
G 2024, (AS) oI ol

Mahdavi, 2024 S 5ldS 50

! Kaiser-Mayer-Olkin

h&floyi;’j las Ll



Cs

Cs

Cs

G

Cs

Gy

Cis

C14

CIS

Cis

Ci

C18

Cio

Cao

JU&SJ#}J[&}U

Zhou et al,
2025

Lema, 2025

Azadi et al,
2025

Azadi etal,
2025

Kumar et al,
2025

Azadi etal,
2025

Azadi etal,
2025

Abdipour et al,
2025

Kumar et al,
2025

Manbari et al,
2025

Chapman et al,
2024

Zhou et al,
2025

Kumar et al,
2025

Grigg, 2024

Zhou et al,
2025

Bassi et al,
2024

Amini et al.,
2025

(ﬁj)wﬁw:&lﬁyidj\ﬁ
5 0wl ls ause bav s
ol Juas!

Il dalor 3150 SiLs
(TDS)

Pl 058 Sk
BOD) ~u;
Al O3St S
(COD) Lo
O ppldenST el Sl
(ORP) L~
Sl sl U.f;l.a
(EC)

oI PH - SLs
L N E SR
i8S Jl
5 Sl slawy o L s
OL&)J
blas o slagsobon So g5
o
O ) josS o 5
oL )‘J'fﬂ LQUAA)}: Sl
(T L)

Ol o, (63l gy Ao 53
sl San e
033 Dl b Jas e sla

s 8 Jl

S E5

s D

@b”“‘.’d*’ﬁ"

o

el S bl
(1) o

ol sl ey

(G N )LT;'-L.-:

il e

Qb‘:ﬂa‘)@

5 bl gl

Ol)"j.’"}é-.’

5 sl casS

Koilogij g Las usloT

Sleds

D)

clldg

S

61&5‘1%7

Sl e



Cay
Cxn

Cas

Cy

Cas

Cy

Ca

Cso

Cs2

C33

Cso

Cao

Suresh et al.,
2026
Mweemba et
al, 2025
Agosta et al.,
2025

Agosta et al.,
2025

Mehta et al,
2024

Lema, 2025;
Suresh et al.,
2026; Alotaibi
etal., 2025

Lema, 2025

Grigg, 2024

Suresh et al.,
2026
Amini et al.,
2025;
Mahdavi, 2024

Alotaibi et al.,
2025; Amini et
al., 2025

Agosta et al.,
2025

Suresh et al.,
2026

Mahdavi, 2024
Lema, 2025

Alotaibi et al.,
2025

Amini et al.,
2025

Mweemba et
al, 2025

Zhou et al,
2025

Mehta et al,
2024

G SE S dx g iy
2l 8 Ol s s s
e olasl a5yl b st

o slawysa bav s

W
Slles glaay 3o Lo g2
skl

w gl gl pa oo

e
bl e slasls g sl &5
o
5 el gl ol
J’Ln)@)\.lo\
Ol b ks e sl S5 ds s
Slal sl b lid sl

Q‘)\bﬂoﬂ{)uél@.‘a ;S};.;

3 Ol 6 (6K Jos

T o5 s L

@ Fl) D¥pama s Slas
S
Sl Jsb Lo e
ol 4 Gl
G3askis ol il & 5
IS ) e B e
VIS Y N Y
$osS &
i) %’T @bl (55504

(;,.so/\ajiaj

e

W5 e

Qb‘}jcﬁ JAT))

Sl s

] (Ué-'*

slacsla g

)lfjil sl
lal 3

&S ke e

Olriigd olaxx!

:L;.“&l dﬁm
Oesss ol
L

ol o b

o

S8k
ol
<l
e
ol
S sk
ol

s e b

h&floyj’j Laé‘,:glof

LS)‘J)-i“J-é-,’

Sl
sale

solex!

sl b

Sosles

glacs b
Sro A 5
(45 )

slod b

Solb)
(W5

b gl ol oS 555 slosoly oo

ssbaidl



JUL@}#}}/‘WJU

<l
s sl A Ol ;
Cu Mahdavi, 2024 . ol 2l
S
Cap Grigg, 2024 M5 5k el S50t
. - , SWP

Alotaibi et al., Sty sl Gims o s

Cas 2025 M
;_;\ e

2l e eSS slaely S8 p e sy ipe & el 5o bl il ol
(ANOVA) a5 by 3lls Jdons (510505 STT 05051 5100l 4 bisio ol o (b sy sloalSa S (55104
Ll oS sladaly ey o ok sdtalie Ske alin skt 4 b O gagbiuakd ealinnl "ol Slil s
Sl Sl s Sl ol Jolowd A 48 5 IS i o Conss fnd 5 & ST b (ki b gt e
ssbiea g blae 4L bl Julos s 45 (935050 55 2 S5 eslinal 350 mhied e glaes S
&l Tukey HSD ixs 05030 5108 05037 b o iliphy oKad oy o 3l e by S Ols coslis Lo s
dacaly (o sl sl 0Lk 5> A5 4B 8 53 +/00 adsasl (5 lskas o A oslizl 55 Sladmlis
Dl gy ok o3l gl bl st Sl ¢ gl oS ol Yl 3 alstlte S5 Olen e 5 L
633 25 (gl Olejen 3 )8 B 5 Slawlons’ Snbuie 55 Slglin 5 oad (23055 4 5L pde s 4 o)
e b 08 sl 4 5 VIKOR JTOPSIS ¢ AHP.GL s iy, Gob s s sl 455 5 s
35350 )l e il I 1 lagiine Lo jlons o Sl ol sl ity U lins 035 L3
ol sy oK VY 5 las £ ol b fass sktle U Sy opl asseplsl «Van Dua, 2025)
Sad oo okl da (et ls ie g St Cmra a5 L e £ u\/.law sl sl By ol s syl
() ) 35 o doslomn a2t 31 S n (51 o il o Sle (530 o S0ls s

N=-37, Ny () alay)
daly) 3,5 o S Bl Gl el e 3 el Sl i (5308 A5 dpmlons g a0
Y
(¥ byl

@; = ) [Ny —NJ?
=1

i

2 preference Selection Index (PSI)

ﬁbyy; w,.‘gloi’




_ bl e loSo 5 slodely e

(Y daly) J\iLu‘;awbu B C?)‘ gl;';ﬂj‘a_é\fu'\ Q\ﬁn&:ﬁ‘ﬁj Kl @U

W = “QJ' (& adal,
j = —
.9

s e S Sl el s edddle S 035 5 Lpd e s, Jop oS 4 oSbe el el
t (0

61' = inj X(l)j

i=1
s Y

Ay 53 S 8T o 5 LT Ll O e 15 eS8 5 g pe (S Sladaly I s (6 g 1) slatens
oSk glaw S geoslaome g kil I3 Y g b Jlde 3l Sl 4w s &S e Y/OTA 5 Y/YYA
B u,ih.a S (gl ol 3l 50 L;,:ijl:»» 5 @sdS Jl Ve s o §59 2 (fe A0 5enS|
ok <<6J§L>J§ dnw g Lgy) ((g.j L bag e slaels s sl A RS S (slax] day jy azils
(&S of ol SLE, (WP QJ 3L W‘U» WS 5 C‘E" L gon 50 (goleal de Ha sl Olis |y salie

(Y Jsd) Lsls olantl s wl Sl o 2eS

(N=£10) of gl ols oS> 3 50 5 slaaly sty 8 o 5 bl ¥ Jptr

N N
oSl Ali/ag Aoy oSl Ali/a s Aoy
s Sl
ol bl claﬂ.« LalS s s
T e o §)
AR AR o o rlen 55 A 1/4
SR sl
SV Y/YeY ) SIS Y/ RS RONLEPS P
(<
L5 ) e 158 0 (glae 5o slias .
VAV Y/Y0O B} SIVA - VAYY (AS) Sl oo
(L L
! ;
atA% Y/\40 Oyl e g (63 5uls Aoy +/VE V4N G O J.!G ol &l )
LsL“ “l;;) Jﬂ)'}}:lv\nﬂ)) du;i‘}'*lidl.a&i}&.lam}h
STV YA A B VY \/AQY o .
u.lfdlmbb)}\?\l{h;f u]
VO YN G 5 WY VAV (TDS) Jgdoes el 5l ke
o ) Pl 0SSk
JVEY O Y/NEY S5 S amu g L, /AA \/ALY o
(BOD)

h&floyi;’j las Ll



A%A%

%t

+/TAN

et

/184

AR

'/Voi

v/Vor

+/\q0

+/VoV

+/WVA

+/TAN

+/VY0

J/JKN’}_”’JJ/‘&U}L‘

Y/YVA

Y/Y'Yo

Y/Y Y

Y/\ay

A7ANAY

Y/\YY

Y/\AA

Y/YAL

Y/¥

Y/YYA

VYV

at

V/AA

Y/\AA

2l 8 Ol s s s

O ssbasl (3550 L g2

P T
i

Sl Slilas s 50 Jan o
worop gl Gl e S

bkiye glaelsn szl &5
ol
B) JLJ}J slaaal  slass
d’.Lﬂ)C)\b\

O S P - W
S i Olelsl L olds slas
Ol e e 5 Laslg
Sl o Okisd  Sen Ao
u.j sl o3
g Al
S s Gl e A Ol
S
ENP S
e A 5 Slial Gae

i

AN \/ava
/YA \/4Y0
WA VAT
AN \/AAY
+/AM /MY
AR} /A
e AT
SWE YRR
+/Avo Y/\ov
VY. \/ANA
VY \/AON
ATL IR AN
bzl
YV
/Y AZARVA
A%y Y/ YV

Al 0581 5SSk
(COD)_lnst

bl Ol el Sl
(ORP)

(EC) S S bl Sl

oI PH Sle
Jlade 5o O £ 485 Ao
5 Sl gl 4 e Lo e
Olays
L b e gls ol 550 ¢ 5
e 4 ol OV e 5 Slas
o Gyl S U L

&he
G3askis ol Sl & 5

s c],a“ s sl
4 e O Ol s Ly,
ESPTI
2Ly of sslasl 5550
(S e
o ol il &

ngqu@\)lstj

Slae b Lag s L;Lmijf@.g,a)'\ Jol el T pastld e 53 badaly S bl s Gl

A e 3l S a st paled o Sle sl 0L s s tslie (G145 53 STt O ga3l S eslizal b 5 ¥ (g ks
St e ( passlasee dny 55 s Jblae o0 5 S CEM 0 b jastls aes gl ol 5l Y
da szl 1 by Sle cp 5ol (ases ;.j sl 3150 «g.j slagolew @ Jow) ol b ol bl

L Cands opsoslasl GIIS 31 golg slacslo 5 (il B Ol yls o g el s 5 Jledl CuiS) (slo!

a.(ﬂoy::, w‘,:gloi’



_ bl e loSo 5 slodely e

@35, b b 5 (gusliS O (9 S8 b b s O Sk s Jbo o by 5 (galiaml de s disls oL

(8 Jsd) dils |y olie o 2eS (xo O

(N=£10) ¥ (g i e b O mle gy oS gladely (sl jasls gl gicsS t Osa31 gl & Jpar

@olslime phaw (93131 42 t e Gl Sl oL Ax
o) 5l S AN —£V/YVE /oY V/40A sweind s pha

oy 3l s 818 —YV/avs «/WVA V/Avv i 5 G55 FledS s D

e 5l S £1¢ —geey «/o0Y VAt e s .
RER RS RIS £\t —006/Y+1 eV V/AAQ L Ol ol 315 T
o)l S AT —TA/+10 Taiml VAVY (o) o e S bla

ey 5l S £\¢ —$8/AY /0N VAT ol glas b

oy 3l S 818 —YVAAL «/o0Y Y/YVY Comer Skl

e 5l S £1¢ ~YV/AY +/670 Y/YYo Ols e g 3ol rlas

YRER RS RIS g\¢ ~Yi/401 Y Y/AAY Ol o e olea! 5 Ll el

oy 5l S £\¢ -Y4/0:¥ Yatiy YAV Ol e e el s 5 Jlxdl cisS

)l S 818 ~YY/ATY +/0V4 YA EA Sols o ol !
oY 5l S £\t ~YA/EAA +/6\A Y/Yh Sl plas )
IEER RS RS 81 ~Yg/4Y0 +/144 \7ANAN SIS eslg glacstlu s

)l S g\t ~Y4/4¢A <Jovy \ARE Ladal 3

)l S g\t —YUTTY «/oy YVY L e Oladish elenr! oS Lt o

)l S £1e —\A/PAO 3% AARN L e Dlaish peler! slazel peban

o) S A -Yo/ve STV Y7490 Gooskes o obtle b b

o) sl S £\t ALY +/84¢ ) /AVY Sl Of g3 S5 b b

YRER RS RECs g\t BT Y Y/ Goasles Ok s Jb s b

)l S g\t -YUY44 AT YA s ol gl e b galadl
o)l S AT -YAAA W Y/YV e O (g3 S8 s b

o) 5l S ¥ —Y4/0TA VYT V/AvY s ol b s s b

o) 5l S g\t ~YAALA /WA Y/ o bl

o) 5l S A RAN +/607 /¥4 o i

Al eslanal 6 b Wbl Jdes 51 0SS 5 Ol sde ¢ e £ 05,5 aw oSls aslie (5 caalsl 53
J.x.f B Y Lﬁjl;- B c(F:5.282 cp:0.005) Sl )\JLL&A L;“"“‘i)k':’“ u\.’u BL Lags aj_)g Ay C)ju; sl dl..l.: C_:_LT.:
(0 Jsdor) 055 adslie (6 slolmn oslis (F=0.910 p=0.403) (sslasl 5 (F=0.341 p=0.711) _eluzs|

055 dw aglin (gl 45 ,b S bty o 0505 gl 0 g

h&floyi;’j las Ll



Solobms b F o5l S pdoms Sl @3l3l ey Slygdeme § same 2
DAY 0/YAY /VY Y V/Ye0 23S o
AV £NY OY/8EA P8 0ass s sl
1} ov/VaY Js
VW N o/v0Y Y Av0 PS5 o
/N0t £y /LA oS 0ap3 Sl
¥ /0N Js
ViRly VAN /\\o Y Y P9S8 o
A £NY oY/ oS 0ap3 ol
1} oY/¥is Js

A s 08 05031 b b illy oKen 1l g shamen day 55 05,8 4w Ol sl 0331 Jlsbins 4 4 5

ol s o bl Kea 58 ol 5 (Levene=0/874, p=0/418) 5, jlstas 04 O 031 4zt

5 e g3, Ol sl sl 0L s A5 eslind Tukey HSD ias 0sa31 5 oslis L s sl o ol

Ol osis &S J= 55 « (Mean Difference=-0/191, p=0/014) .l jlsbms o jlases A 3 0Ll S

S sl ol pl LV Jdz) 350 hsbas (p=0/998) Olubis S 5 0l pe 50 5 (P=0/186) Ol ps 5 e p3 0

ol 5 Ol e 5 Sl QLSS 5 e 23 50 oS3 55 56 Bdtas e lames day 3 elodtalia
A K30 S 53 5l S b gulsbas sl s slame glataly

s Ay 53 OLlSIS 5 O pae ¢ Jows £330 s (55 Amlis (sl (S5 (o 003l s N Jstx

s 740 YU 4> 780 cpb ks el Rl N Lo S amylis
Slsbas b o/ — /¥ A —v/\AE Ol ke = Jows 3 50

sl — /oY — /00 Y SYALY Slalid )18 = e p3 0
Slsbas b /YA ALY +/44A —/vey Ol 8 — 0 ke

..x,;asm\@)\guﬂmyuj\um,)&wd,\;{qjjuu&u&@w\wLg\ﬁ‘,u{a\l}f);

a by e slaosls B el ot LS5 sy oS8 WY il o el el s e Sl 4 a5
Loy anllas 3550 Gliwgy YV a4 aseie S Lzl gl o 8 ol 15 s oLl oo p3 50 51 & YVY
3 sl el Sl gl oo s OUT sbaelSiys gliwssl b Coale Jds 4 QLS 5 Ol slaesl

ugv”loyi:, w‘_p"gbf



_ bl e loSo 5 slodely e

(Y Jde) &5 8 515 eslind 3550 Waes S o (Slamlin sla o 53 B0

7l bl bgesl s Y Jgas

Cs Cs Cs4 Cs Cp Cyu Cop G G G G G G G G ¢

AT AV /8N VAR W JAAY S JAOTN VY /ALY o ARO +/QNY 2 /AOY  /AYA JAYY 0 /VAY 2 JAOY JAYY . N

AV REVARZSNEVAR A ZNEVAVS BREVAFAGREVAY-A SRR VAN A AR VA Y- T I VAR A B VA R RS VA Y-SR VA R I VAR A RNEVAR A JRVAF A SRREVARL N/}
JAYO JAVY W JAVE s JANA W /AOY /AEA JAYY W/AE0 JAYA /A /ALY o /AYO /JAVA 1/A00 +/AOA /AN ()

SRAASRVEL VAN FARVER VAR A VAR FARVEA L VER AV A VER ARVER A 7 VR LR FARVER SRV FARVER LR

Cin G G Cpy Cg Cyy Cp Cpis Cyu Cpn Cp Cy Cp Co Ci Cpp
VAYA S /AYY /ATY /AB0 fJAAD YJAYA /VVY JAG0 /AT JAAL VY AN ARG JAYTL JAAE JAVY

ARNZREVAR M SVAV NI VAR EREVARY-IREVAVA s VAR AZRE VAL AZNEVAR L VAR ¥ SREVAR X SEVARA\UREVAR A R VAV-REVAR R SEEVAR A M /)
ANY A JANE S 2/AN0 0 2/AQQ /ARD 2 /ANY JAVY 2 /AYY W JAAY o /AOY /A0 /AYY v/ATA /AN /AAA JAAY ().
LKA FAREVER SAREVER C- IR VAR F-RNEVER (-INEVER & SEEVER FAREVIR (-BNRVER F-RREVER S AREVER ¢ ZNEVER A SEEVER # ANEVIR & SERVER F-BNEVER 3 w;

Cu Cop Cu Cau G Gy Gy G G5 G Cs
VVVE ANY HJAOY WAEY JAVY H/AAY AV JAMA H/AYY O VAY AV

UARASERVARNZREVAR S RUEVA A sCRRCVAV.V. S VAV U VAR ) SR VAR BRVA N2 BVA I S AVA - A )

j
YV/e N g JAOA A /AAY JAVAL YV JANY 0 /A o /ANY 2 /ARG W /AT o /AYTL 2 /ALY 'Qj
\ VXS eYE /eYE /e YY /aYY a/aY0 o/eYE o/eYO0 /oYY /Y a/aYY w;

3lasl (e g0 5 /Y84 035 L (C23) (e ool i3 Lo g2 ol Sl g gl el

(C18) (01 o g0 (831 gmils Ao 30 (O 31 oy linls oluanstl 595 w0 1y 035 i /0 YEA 035 L (C37) (ol
=033 (C15) &Vl @ 2lgs 5 (+/0YEY =055) (C20) o, sla o ls iomen .28 S 13 +/0YEY O35 L
| asdllas 550 ailate glabins; 435 A Jdr 5 8 JK amls 513V B 055 L (glajantls 003 53 (+/0Y8)

A 0 olis Ca-)‘ &_Jl}r.:." )\J.‘o\:- Lﬁ'l\'@" )l::,e\ U"’L“"‘J'.’

570000 575000 580000 585000 550000
1 1 1 1 1
3278000 -
Ol yte S oy bl iy gy
A e oasils g ]
2760001 N Whim o8 gy || e
ik cloial
3274000 4 s mi ’
s
3272000 AEIL: ,
3270000 -
3268000 -
3266000
24007 5 5 5km skm
e ——
3262000

T T T T T
570000 575000 580000 585000 590000

h&fb}fj; w‘ﬂgbr



ol Bl 2l oS i 51 0l 4l ys Dgolpy SUabiuns) oy (uiigy £ S

) Bl D3l s el andlan 50 ailate glaling; 455 A g
Ober bl sllea S5 sliKas Sasls Sy Sl s Olas ey,

IV +/AOs 2 +/AOY */AOE +/A00 +/AOA +/A04 +/A0] ZY 0;
\e q A \4 a 0 ¢ Y Y \ 45y
G _ G - - Sz _
oBlos EPt) el sblcaun Sbldes] wKJLAS sLIsL Loy
e el 3L
ZNRY AL +/AEN +/AEN +/AEN r/ALO r/ALO /AN VALY /ALY gi
Y \4 A VWV A Vo V¢ 'V VY ANl 45,
axl3 _ Ol ]
gg?_.-ﬂ aksl._feéa)s\;__ d)ﬁ L?U)LVA&B t.w)‘)
s S oA
*/AYY */AYY */AY'0 */AYT +/AYT ATV */AYA gi
YV AN} Yo Yé YY YY T 45,
P

5 @l ewslasue dm s O e 2l 3z e 68U sladaly oS sl 0L as ml

Crlols DL 1y Conds (p S shacl e ame dns Jlm (nl btls 513 (8 o e o 5 50l ol
CaeS 5 kS 2l 3 e el i Ol ggﬁwwﬁqeuﬁ)w r,w«s@\giﬁgag
slel Ll s s Cuime W5 laey s a0 OF JUT e 5 4l 3L Jases g ploand (il 5 O b
L sl s laelr 4y (53,5L5S T (el (Sl (il e 31 o i gl slaelSs S
M\)ﬁbdﬁwgﬁﬂol;d@b@,ﬁdumg45.\,”6@ou;;gliﬁou&;;:hilj;:);@bﬁﬁ
O'l‘ QM}G;J@)J}:&J@\S}» slasly Ol LSAAM}Q)LB (813 o g (S aﬁ@qbb@w
:;Jouc,S)Li.a)6>L@JJ<;ALQAWL;£ULU;(Y~YO)Q!)L§¢AJQB—&&&QQ@@\.@\;}W;
26 e5lys (V60 8) O an 5 (6 e =L s s Khanetal, 2025) 4laS <y e stallSL 53 s wol g
J'J:W )‘ M‘yLw QFL@J 9 d)&f ‘d‘)‘.}jbje_: J‘j.w ck.w “_JT 6.}@:‘3‘ 6)}0* ﬂwﬁ) (5.)[«0.23‘ u::))\ S
05 sl 5 gsladl gla et ls QLU'(,.A o S8 Klandlas 5 ) 50 CaelKs S s s ol plate la ezl

LA\:M”L;)U%Q@W)S}jb&})lgg]&\jj&éuwgSJ@sdomﬁiﬁwldl)béu)WQlﬁ;

hﬁ}b)fj} wu{‘gbf



_ bl e loSo 5 slodely e

el oslasl i35l 5 W5 b b Wl e OF sose e D3l 5 O 4 Sl o ies 1alS 5l e Jie
5 (G S0 ol en O arlge a5l 5 Jldl Glacs b Gdds sdoue b aslsl 43 5 esls [ialS | Ol w4 axel
S5l Glaeses pndy 5 168 Tl 15 L agard s oo 53 5 Sl b b oS das e OLES 013 e g 31 es et
ORI N I s | e 3 Bl ol ss (Y0Y0) 315 5 s gl b asl cpl o1y Comal (5003 00
Sleer Ol Ol ime 5 o3labl sladaly wny 55 (VE00) el 4l b 33 5 o3lal ull 5 5355Li8
(Zubair & Zhang, 2025) s,
sdalin OLLLS)lS 5 s o350 Ole Lt 5 tesilams day 3 b nis3 03,8 4w oS Jlsls sl
arlye g5 5l AU Ll e lE pl (LA s s (g bl ZolE (ol 5 el sl s &S S s
Lmn 5 Ol e Ol olites g 28 b 51 1) i slame (Gladaly e o3 10 1l 05 S 53 LS wie
53 el Sl 25 gla el 5 maass Sledbl iy Ollia,S sl &S e s S e Shosl S
OIS g b b Fals Wil gladly das o Ol elaxl 5 (golatl slal s a8 s L;i‘)i‘*“ o Jlae
los S sboml Cilises (glaes S Ole S e bied STysl oS Wl 1515 Glo3ll 4y Of Ol jomy _iiome ST 5 Uiz
(Y2Y0) osslo el b 5 5505 45T e S e 53 a5 e (s 3l s 0 D )
(Santos, 2025) ol Ol seea g3l sla,8 550 C}L,o\ e 3 Ol (6D (s S HLe 55 SSL 4 s
ols olas 1y of e 2o S s se S Gladsly 3 glad Sols sy 58 oSS YV s,
Aoz o Ol SKaal ool (25 S 13 (e gy 4, 53 S e 5 e 455 3 Ol gy, S gl S
Jolse S Jols o S o Ll 3 5 0l 5 SIS S oy adlaie gl 3 O Ol slaely
3550 el ol 4y a5 Ll OF olaz 5 (s3lal sla S35 5 ©f b & Cotime (Sl Oljn ¢ oo
laca b glite oS 5 4l £l s 4l s 3l ahooli b o ldl i nd o a0 B oo Ol g5 ool |y Wy ol coslid
OSSOl 31 5 s g ,8 5 B el ol ol Lk ol SS ISKa 55 sy o slays e
oY 3 gogr A3 o OLES aasily e gomen 53 )03 AST (53 paal 1 s ldd Sacsli 4y a5 5 Lol 4o sl
5 bl Gl ol mhe L 1alS Olejen oS ol (63,5055 p ke 0L axlss Ogel e (GlaolSs S
L alo oS sladyl b s 08l 5 Salen 35 5 ions 5 Sladl glacd b o 55 (Of ol 650 4

Aas 13 a5 5,40

S 4oms 0
odeosy (Sl o 4 Olin o a3 O gel o (ool sSCu 3 ol s 45 das o 0L L2 opl (slaail il 5
Fosadl Jm il o @l Ol gl anel 5 slatl dasee 3 Olejer O son OF ladaly &
5 b e S b CdS alS 3 3 gr e Caxdy 3 ged 0 5T & s e DL e Shase dn 03
ool alasl (g0, Al olaatle (2 513 Wl e 55 35 0 odalive dilave Jases (6 pdbansl il 33l

h&floyi;’j las Ll



By Jla,;m L;u,uL,; aS Aas e Ol iy Ceal shls L;Lau.a}l.i Obe yo & lea 5 e ) sl u'::)')\

Pl 5 ol o3 4 ol 4 by Citiae s W5 (Sols Gib Sl s L el g i ST ala
L 5 sskn St 5 SYE g 5 8 ol Ol o (Y470) 0, San 5 sloel slaasily U S ol sy e Ui
obol 5 53kd (rzmen (Imdad et al, 2025) Wl Lo Saal e molsr tione pdiaad I L
a blls @Vl (Sals 5 Jb s b mle Sl o dsls 0L 01l s VB addllas s (T70)
Syl SRS Sl 1 S ] s (g 55 S G 1) Suims ()L 15 e VB e
Gk 2l Ll el (Y0 Y0) O an 5 S5 al K5 (5 3l (Shanazi & Aazami, 2025) 53l Las
Rl S o s ol Rags 53 O rles sddedaline Coaal Ol 53 0155LES O e 5 e
Wy b b alS (Jame 555 L1 (Slo s ale O Ol (sladely o ol OF 30 0L, 5 slaasily
Shakib ) s o Jes ar smanas dl 3 G LB 55 aslly s a5l b il mer 5 iame i 5
(etal., 2025

Sladaly) v e 0315 L 3 ol L Sl s oS Slsl s ol e e i sode e Sl
L badsly 51 sty (6801 &G a8 sl oL o ol S plas ol 5 (s e ls o b st
5 aelpe Ol 53 5 sSeal SOl Lol s 4, sl 5 3l a4z ls Ogol y slalinsy o 4 Ol oo
S AS o w1y Jome Ll 0 5 e il 4 Olajes a5 Syt el ol el T o Sl o b
et OF gladely Ll Sl 35 ad JolS DT (S e St b s O o550 L5l as e 0L
(Y0Y0) OLiKan 5 (KoL anlllan b ol e el 515 48,8 0 55 55 ol 5K (sl 5 Sl agbe o
b Wl5 e i s O parass 5 @olg wlaS ogms Aas o DL &S Jlagh ted Gl BB 35 Olnl o0l
S onl 6k 3k w53 S iy Lgn O 4w zes 3 Slis Bl e 3l s e
Sl 51 sy 6ol 45 Lns ol sl O ols oS gladely ol 5 O3 81- elers| Coale ST
o 3N S Ol i 52,8 o S8 (olg 5 pe DS 5 S s Sl Sl (anb e Cn s Ol
(Labbaf Khaneiki et al., 2025) 5 5 .5 (5 55 5l J&is |y 1]

ol 5 TV s adllan Gulds glos 398 il b Ly ploms (5 gzl 3 Rasn B rl 3 b
sl gl Ll 53 ol O3 3l gr Blam) bl 1 Ghlu ple & gl rand 0Ly 4l Dol
& i DLl LB Sl s 2350 (slaesls g8 OIS 5 Ol obe oS s i s 3 Coale s 4 o
rl el o el a3 0adSTal Ll d SB5L wes ) e ol (e aoenlsl 2 WeelSs Sl

B dust?;li).h 9 huYU ﬁl.w 9 QL\L.;J.; 4?,'[.;)3 QL:A &.Ja.s Sllas €L>r_o‘ L A.L\.ﬂ LSL“J:""‘}}:’. J}J‘ja JLM cquw\

ﬁbyy; wu{‘gbf



_ b e 2y oS 555 slodely

e 5 el (S SplS 5 esas Coale Ladaly oIS 4 Ayl st Wl 5 e Ol 3 QASSES 5 ne
o3l ladte 5 a3 (5,8 i (O e Slos Glags e b iome 5 olerl Glasals GudlS (pomen L5
Aol el 31y (& pde 5 Gl Jalse 5l Bl Lol ge g SSE 5 ey gy e Ol (S50
ey g S L b ey ilms 4 il Slaanl s by L Slllas 5 Sl S w A g LS
e g IS o 3 e S5l sl Sl Cusl s pol Sl 4 bl il s Saly alS
RPN SN A O PR LA P KV I APt P PN P S T

abe

(A ol M lasl ool 538 53 OF Ol il 5 golasl ladely 5 JBL.OVEr ) sdiaw (obo]
/https://ensani.ir/fa/article/471232 ¥1-vo

2o e Jelse s (1800) Lo sdams OLSKShed bl mod g (s alb) s 1030 (353
(Ol s Osaly gy Ghlie (53,50 axdlas) T0S o ble 5 xe (glalins; 3 Sl Sl
https://doi.org/10.22126/ges.2026.13484.2960 \V-\ (Y) 17T cloes (solbl 5 Lol ix

Olay pax by Of s St 2l T4 e ol g sl pl ¢ Sl 1L e (5l s (Ol s st
A4 ONE ik o TSl G lagerls Slelald L
https://hyd.tabrizu.ac.ir/article 7125.html

Ol gl A4S 5 o5 e OV o s el (e 003,65 coalol OLESLL o anl
AWV (I Solest s s L T al wellas Ol Sy oy esspe)
https://hsmsp.modares.ac.ir/article_14464.html

(Sl gif g 1d ol walilas ) plig Cis O Ol Jows (VWA (Sl (o ¢ 50 o Joolosliz
https://hsmsp.modares.ac.ir/article _14208.html .YYA-YVe «(+) 1)

] KQEXXD) ‘\?r.:.kﬁ ‘&ﬁ&;@-’ cOleden c@‘j E‘\.:.:lﬁ ‘°°‘jcl1“‘4‘ e (S ‘L@JAW «)L:JUJA) (e ‘;S‘JS
Ol oda it amrl p3 163550 andllas) JLE 53 S sl 53 0T 2 5 (6oL il b & glaml 5o Sl seny sl
https://doi.org/10.52547/es1j.12.1. 1140 =\V 8 (80 by O I F s il (sla_ping i (o slb Olind

V.?.&JA 4:...«:_93 MU_).! u}a-)l:; BE A_JTCL«A J\J“g’- fl.b (\f,'f,) Loes () ‘UJ (St S‘ﬁw cf)\-i.kw
https://doi.org/10.22059/jnrg.2025.396798.1038
s 5 sl i Olajle Ol W (S alpe (V600) s § 55 Usnndl 55 Jo nr o

https://www.areeo.ac.ir/ .\ + \ =YY . ¢, sLis

Sl e o e olle g eSS o (V808) g o2l 550 WS hamme ths S e
https://doi.org/10.22059/inre.2025.405181.1062

h&floyi;’j las Ll


https://ensani.ir/fa/article/471232/
https://doi.org/10.22126/ges.2026.13484.2960
https://hyd.tabrizu.ac.ir/article_7125.html
https://hsmsp.modares.ac.ir/article_14464.html
https://hsmsp.modares.ac.ir/article_14208.html
https://doi.org/10.52547/esrj.12.1.114
https://doi.org/10.22059/jnrg.2025.396798.1038
https://www.areeo.ac.ir/
https://doi.org/10.22059/jnrg.2025.405181.1062

calﬁ slalgls Claas glas al, o JLL”ML@.» Ao St 36 OVAA) Leeband (63 ,Sas o S 403N (5,30
01-Yo ) «Sla g3} 9 L5 bl wolilas : ke

https://hsmsp.modares.ac.ir/article_14603.html

Abdipour, H., Azari, A., Kamani, H., Pirasteh, K., Mostafapour, F. K., &
Rayegnnakhost, S. (2025). Human health risk assessment for fluoride and nitrate
contamination in drinking water of municipal and rural areas of Zahedan, Iran. Applied
Water Science, 15(3), 47. https://doi.org/10.1007/s13201-025-02375-8

Agosta, M., Schimmenti, E., Di Franco, C. P., & Asciuto, A.(2025). Agricultural land
markets: A systematic literature review on the factors affecting land prices. Land, 14(5),
978. https://doi.org/10.3390/1and 14050978

Ahmadi, S. (2021). Economic and security effects and consequences of the water crisis
in Iran. Economic Security, 9(8, Serial No. 91), 25-36. https://ensani.ir/fa/article/471232/
(In Persian)

Alotaibi, M. O., Gebreel, M., Ikram, M., Rekaby, S. A., AbdElgalil, M. A., Mahmoud,
E., Moghanm, F. S., & Ghoneim, A. M. (2025). Enhancing water productivity and wheat
(Triticum aestivum L.) production through applying different irrigation manners. BMC
Plant Biology, 25, 331. https://doi.org/10.1186/s12870-025-06299-y

Amini, A., Othman, K., Abassi, F., & Booij, M. J./(2025). Determining virtual water,
physical and economic indices to optimize agricultural water consumption in three
different climates. International Journal of Environmental Science and Technology, 22(5),
2941-2954. https://doi.org/10.1007/s13762-024-05967-0

Asadi, A., Biniaz, A., Jael, A., & Shakeri, S. (2025). Forecasting future drought
conditions under climate change and assessing net water requirements in selected villages
of Kohgiluyeh and Boyer-Ahmad Province. Rural Development Strategies, 12(1), 30-54.
https://rdsj.torbath.ac.ir/issue_31395:31396.html (In Persian)

Azadi, Y., Allahyari, M. S., Damalas, C. A., Asadollahi, F., & Van Passel, S. (2025).
Social barriers to water scarcity adaptation: A grounded theory study in western Iran.
Agricultural Systems, 228, 104285. https://doi.org/10.1016/j.agsy.2025.104285

Azarniou, N., Pourtaheri, M., Torabi, Z.-A., & Shahbazbegian, M. R. (2024).
Governance challenges related to water-scarce rural areas: A case study of the Parishan
Lake watershed in Fars Province. Proceedings of the Second Conference on Geography
and Environmental Sustainability: Water Resources, Issues, and Challenges in Iran, 15—
30. https://civilica.com/doc/2160173 (In Persian)

Azarniou, N., Pourtaheri, M., Torabi, Z.-A., & Shahbazbegian, M. R. (2026).
Explaining the factors affecting sustainable water resources governance in villages exposed
to water-scarcity risk: A case study of rural areas surrounding Parishan Lake. Geography
and Environmental Sustainability, 16(2), 1-17.
https://doi.org/10.22126/ges.2026.13484.2960 (In Persian)

Bassi, N., & Chaturvedi, V. (2024). Water balance and benefit sharing approach to

ﬁbyy; wuﬁjbf


https://hsmsp.modares.ac.ir/article_14603.html
https://doi.org/10.1007/s13201-025-02375-8
https://doi.org/10.3390/land14050978
https://ensani.ir/fa/article/471232/
https://doi.org/10.1186/s12870-025-06299-y
https://doi.org/10.1007/s13762-024-05967-0
https://rdsj.torbath.ac.ir/issue_31395_31396.html
https://doi.org/10.1016/j.agsy.2025.104285
https://civilica.com/doc/2160173
https://doi.org/10.22126/ges.2026.13484.2960

_ b e 2y oS 555 slodely

reduce water deficit in an Indian river Basin. International Journal of Water Resources
Development, 40(4), 604—626. https://doi.org/10.1080/07900627.2024.2304291

Bilalova, S., Jager, N. W., Newig, J., & Villamayor-Tomas, S. (2025). Successful water
governance pathways across problem contexts: A global qualitative comparative analysis.
Ecology and Society, 30(4), Article 2. https://doi.org/10.5751/ES-16402-300402

Chapman, M., & Barnes, A. N. (2024). A scoping review of waterborne and water-
related disease in the Florida environment from 1999 to 2022. Reviews on Environmental
Health, 39(3), 585-601. https://doi.org/10.1515/reveh-2022-0249

Diver, S., Eitzel, M. V., Fricke, S., & Hillman, L. (2022). Networked sovereignty:
Polycentric water governance and Indigenous self-determination in the Klamath Basin.
Water Alternatives, 15(2), 523-550. https://www.water-
alternatives.org/index.php/alldoc/articles/vol15/v15issue2/671-al15-2-13

Farajzadeh Asl, M., & Hosseini, A. B. (2007). Analysis of the water crisis in Nishabur
Plain.  Spatial  Planning and  Geomatics ~ Quarterly,  11(0), 215-238.
https://hsmsp.modares.ac.ir/article _14208.html (In Persian)

Food and Agriculture Organization of the United Nations. (2020). The state of food and
agriculture  2020:  Overcoming  water  challenges in  agriculture. FAO.
https://doi.org/10.4060/cb1447en

Grigg, N. S. (2024). Framework and function of integrated water resources management
in  support of sustainable development. Sustainability, 16(13), 5441.
https://doi.org/10.3390/sul6135441

Imdad, K., Sahana, M., Gautam, O., Chaudhary, A., Misra, S., Dwivedi, S., & Ahmed,
R. (2025). Anthropogenic and hydroclimatic drivers of livelihood vulnerability in wetland
communities: a  geospatial and’|  pragmatic  assessment. Water  Resources
Management, 39(6), 2503-2525.  https://link.springer.com/article/10.1007/s11269-024-
04075-5

Karami, E., Zehtabian, G.<R., Khosravi, H., Mesbahzadeh, T., Zare, S., &
Behrangmanesh, M. (2021). Determining the susceptibility of lake sediments to wind
erosion and their role in dust generation: A case study of the dried Parishan Lake, Fars
Province. Researches in Earth Sciences, 12(1, Serial No. 45), 114-130.
https://doi.org/10.52547/esr].12.1.114 (In Persian)

Kazemi Garajeh, M., Esmaili, A., Moradkhani, H., & Hamidi, S. A. (2025). Assessing
the effects of climate change and anthropogenic drivers on wetland loss and degradation in
Lake Parishan, Iran. Land, 14(2), 313. https://doi.org/10.3390/land14020313

Khajeh, M., Bezarafshan, O., Vagharfard, H., & Esmailpour, Y. (2014). Quantitative
and qualitative assessment of groundwater resources in Parishan Plain. Spatial Planning
and Geomatics Quarterly, 18(4), 71-96. https://hsmsp.modares.ac.ir/article 14464.html
(In Persian)

Khan, H., Anum, H., Yan, Z., & Chunjie, Q. (2025). Modernizing Rural Water
Governance: A Systematic Review of Transitions, Dynamics, Influential Factors, and
Challenges. Water Resources Management, 39(3), 979-997.
https://doi.org/10.1007/s11269-024-04014-4

Khaneiki, M. L., Schmidt, M., Al-Ghafri, A. S., & Mohtashami, A. (2025).
Groundwater allocation and the question of justice in Iran's rural communities. Journal of

h&flﬂ}fj} las Ll


https://doi.org/10.1080/07900627.2024.2304291
https://doi.org/10.5751/ES-16402-300402
https://doi.org/10.1515/reveh-2022-0249
https://www.water-alternatives.org/index.php/alldoc/articles/vol15/v15issue2/671-a15-2-13
https://www.water-alternatives.org/index.php/alldoc/articles/vol15/v15issue2/671-a15-2-13
https://hsmsp.modares.ac.ir/article_14208.html
https://doi.org/10.4060/cb1447en
https://doi.org/10.3390/su16135441
https://link.springer.com/article/10.1007/s11269-024-04075-5
https://link.springer.com/article/10.1007/s11269-024-04075-5
https://doi.org/10.52547/esrj.12.1.114
https://doi.org/10.3390/land14020313
https://hsmsp.modares.ac.ir/article_14464.html
https://doi.org/10.1007/s11269-024-04014-4

Arid Environments, 229, 105370. https://doi.org/10.1016/j.jaridenv.2025.105370

Khosravian, M., Entezari, A., Rahmani, A., & Baaghide, M. (2018). Monitoring the
disturbance of Lake District water level changes using remote sensing indices. Journal of
Hydrogeomorphology, 4(13), 99-120. https://hyd.tabrizu.ac.ir/article_7125.html (In
Persian)

Kumar, R., Samaniego, L., Thober, S., Rakovec, O., Marx, A., Wanders, N., Pan, M.,
Hesse, F., & Attinger, S. (2025). Multi-model assessment of groundwater recharge across
Europe under warming climate. Earth’s Future, .13(1), €2024EF005020.
https://doi.org/10.1029/2024EF005020.

Lema, M. W. (2025). Sustaining rural livelihoods through. participatory water
governance: A review of community-driven water resource management models in East
and Central Africa. Frontiers in Water, 7, 1704600.
https://doi.org/10.3389/frwa.2025.1704600

Mahdavi, T. (2024). Assessing water governance gaps with a four-layer governance
model and OECD principles. Water Harvesting . Research, 7(2), 314-333.
https://doi.org/10.22077/jwhr.2025.8618.1162

Manbari, P., Mohammadi-Yeganeh, B., & Cheraghi, M. (2025). Analysis of the effects
of good governance on water resources management: A case study of Zanjan County.
Natural Resources Governanee, 2(2), 128-145.
https://doi.org/10.22059/jnrg.2025.405181.1062 (In Persian)

Mehta, P., Jangra, M. S., Baweja, P. K., & Srivastav, A. L. (2024). Impact of climate
change on rural water resources and its management strategies. In Water Resources
Management for Rural Development (pp. 45—54). Elsevier. https://doi.org/10.1016/B978-
0-443-18778-0.00018-0

Mohammadian, S., Heidari, A., & Rahimi, M. (2025). Water resources governance
system within the framework of Tran’s Seventh Development Plan: Application of
institutional network analysis. Natural Resources Governance, 2(1), 91-112.
https://doi.org/10.22059/jnrg.2025.396798.1038 (In Persian)

Mweemba, C. E., van Koppen, B., & Amarnath, G. (2025). Community-led polycentric
water management for drought mitigation in Southern Zambia. PLOS Water, 4(12),
€0000356. https://doi.org/10.1371/journal.pwat.0000356

Naderi, L., & Karmi Dehkordi, E. (2019). The impact of Beheshtabad Dam construction
on livelihood strategies of local community households. Spatial Planning and Geomatics
Quarterly, 23(1), 25-51. https://hsmsp.modares.ac.ir/article_14603.html (In Persian)

National Focal Point for the Convention on Biological Diversity. (2021). Factors
contributing to the drying of Parishan Wetland. Agricultural Research, Education and
Extension Organization, 23—101. https://www.areeo.ac.it/ (In Persian)

Samadi Kuchaksaraei, B., Rezaei Tavabe, K., Gholamzadeh, P., Zohrabi, H., & Moradi,
N. (2024). Evaluation of suitable decision-making methods to select the best method for
Parishan Wetland restoration management. Journal of Environmental Education and

ﬁbyy; wuﬁjbf


https://doi.org/10.1002/eet.2152
https://hyd.tabrizu.ac.ir/article_7125.html
https://doi.org/10.1029/2024EF005020
https://doi.org/10.3389/frwa.2025.1704600
https://doi.org/10.22077/jwhr.2025.8618.1162
https://doi.org/10.22059/jnrg.2025.405181.1062
https://doi.org/10.1016/B978-0-443-18778-0.00018-0
https://doi.org/10.1016/B978-0-443-18778-0.00018-0
https://doi.org/10.22059/jnrg.2025.396798.1038
https://doi.org/10.1371/journal.pwat.0000356
https://hsmsp.modares.ac.ir/article_14603.html
https://www.areeo.ac.ir/

_ b e 2y oS 555 slodely

Sustainable Development, 12(2), 185-199. https://doi.org/10.30473/ee.2023.63378.2500

(In Persian)
Santos, E. (2025). Thirst for Change in Water Governance: Overcoming Challenges for
Drought Resilience in Southern Europe. Water, 17(15), 2170.

https://doi.org/10.3390/w17152170

Shakib, S. H., Tabesh, M., & Yazdanpanah, M. (2025). Applying social cognitive theory
to examine farmer migration in response to groundwater salinity: The case of Qaenat, Iran.
Agricultural Water Management, 317, 109594.
https://doi.org/10.1016/j.agwat.2025.109594

Shanazi, K., & Aazami, M. (2025). Sustainability and diversity of Wetland livelihoods:
The case of livelihoods around the Zarivar Wetland, Iran. Environmental Development, 55,
101212. https://doi.org/10.1016/j.envdev.2025.101212

Suresh, S., Hossain, F., Mishra, V., & Hossain, N. (2026). GRAIN — A Global Registry
of Agricultural Irrigation Networks. FEarth System Science Data, 18, 1855-1875.
https://doi.org/10.5194/essd-18-1855-2026

Van Dua, T. (2025). Application of the PSI method in selecting sustainable energy
development technologies. Engineering, Technology & Applied Science Research, 15(1),
19596-19601. https://doi.org/10.48084/etasr.9317

Ward, F. A. (2025). Addressing global water challenges in 2025: an integrated
framework for research, policy, and tesource management. Water Resources
Management, 39(15), 7885-7918. https://doi.org/10.1007/s11269-025-04341-0

Zhou, X., Lin, Y., Hooimeijer, P., & Monstadt, J. (2025). Institutional design of
collaborative water governance: The River Chief System in China. Environmental Policy
and Governance, 35(3), 525-537. https://doi.org/10.1002/eet.2152

Zubair, A., & Zhang, L. (2025). Understanding livelihood vulnerability under water
scarcity: A qualitative study of agrisresource communities in Pakistan’s rain-fed areas.
https://doi.org/10.21203/rs.3.1s-7549972/v1

h&floy:;‘j las Ll


https://doi.org/10.30473/ee.2023.63378.2500
https://doi.org/10.3390/w17152170
https://doi.org/10.1002/eet.2152
https://doi.org/10.1002/eet.2152
https://doi.org/10.5194/essd-18-1855-2026
https://doi.org/10.48084/etasr.9317
https://doi.org/10.1007/s11269-025-04341-0
https://doi.org/10.1002/eet.2152
https://doi.org/10.21203/rs.3.rs-7549972/v1


   1  n   ∑  i = 1  n    N  i j


   ∅  j =   ∑  i = 1  n    [   N  i j − N ] 2


    𝛺  j = [ 1 −  ∅  j ]


    𝜔  j =     𝛺  j    ∑  j = 1  m    𝛺  j


    𝜃  i =   ∑  i = 1  n    x  i j   x 𝜔  j


   ∅  j


    𝛺  j


    𝜔  j


   ∅  j


    𝛺  j


    𝜔  j


   ∅  j


    𝛺  j


    𝜔  j


    𝜃  i


    𝜃  i


    𝜃  i

