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The background and objective of this study relate to the significant
hydrological and ecological role of Shadegan Wetland in maintaining
the natural functions of the Persian Gulf. The wetland hosts a wide
variety of aquatic plants and animals and is recognized as the most
important breeding site of the marbled duck in the world. The aim of
this research is to identify an appropriate balance in water allocation to
the wetland for the conservation of its ecological functions, as well as
to upstream agricultural lands to improve agricultural productivity.
Accordingly, the main objective is to determine and calculate the
water requirement of Shadegan Wetland based on vegetation
monitoring variables. The methods employed include the use of the
Google Earth Engine platform and Landsat 7 and 8 satellite imagery.
With these tools, NDVI and NDWI indices for the study area were
calculated. The results showed that the annual water requirement of
Shadegan Wetland was estimated at three levels, 821, 1652, and 2887
million cubic meters per year. In addition to receiving water from the
Jarahi River, the wetland also obtains part of its water from the
Ramhormoz River, which accounts for 62 percent of the total supply.
Therefore, the three levels of water requirement were adjusted to 509,
1024, and 1789 million cubic meters per year, respectively. These
correspond to an economic value of 1741, 2273, and 2568 billion
Tomans at levels one, two, and three, respectively. Vegetation
monitoring further revealed that the average annual green surface area
of the study region decreased from 484 km?2 in 2002 to 216 km?2 in
2018.

Cite this article: Beiki Sarveolya, M.M., & Moridi, A. (2026). Estimation of the water requirements of the Shadgan
Wetland using satellite-based vegetation monitoring and hydroecological analysis. Journal of Water and Irrigation
Management, 15 (4), 655-668. DOI: https://doi.org/10.22059/jwim.2025.404071.1267

©N0S

© The Author(s).

Publisher: University of Tehran Press.

i DOI: https://doi.org/10.22059/jwim.2025.404071.1267



https://doi.org/10.22059/jwim.2025.404071.1267‎
https://orcid.org/0009-0000-2219-0472
https://orcid.org/0000-0002-3974-2170
https://creativecommons.org/licenses/by/4.0/

VFef Gl oyl o)louds (o0 350 0590

- -
FYAT-4T) :Jf;//"‘rid U’/.‘:I ’hf/ h:f:.{;b

Homepage: https://jwim.ut.ac.ir/

i

o g GBS i 9 510 s58bo el 3 00biiat b S VG otT 50987

5999519 y0ud

BT e o | e (S (greomo

:A.olilg_l) .Olﬁl ‘Ol).gj PSR W ol [rusvweyt b 9 gj ‘Ol)"“ (ewgee 0SSl s § bow 9 oMl “T;l (WA aj)f A

m_beikisarveolya@sbu.ac.ir

dwu:l) UI)AI ‘U‘ﬂf Ay Ju.g‘w oKl s § Ja.ou 9 u] ‘ulﬁ-" (Wi IXCEA s § ]a.ow 9 uM.\olB <ui WA °9/§ 5J9:.u~° LRV Y

a_moridi@sbu.ac.ir

LRV

Al OleWb!

2S5 Lais 53 LS OVB (SojgleST g (Sfslgrten whe GRS @ Ghagh cnl Ban g dhse
g sl 3l chgle 5 LS 51 YL g5 bl VB ol 93 baye olild b
OB g cnl a9 o aBlS e ) srepe S )RS ol (nere Clyisa
oaraS 55 5 ol ammetunj slad S Sl cblis (ly GYB 4 Ol janass ) mone cusls
G ol (e sl (65)5liS (69058 il sglaiads CasdVl (55,0l (clage; 4 ]
Oigly gy sl (LS (b oyt (pluly (3L VB ol 55 alre 5 s ol
g Landsat-8 ¢ Landsat-7 (¢loylsale yislai 5 Google Earth Engine ailobe 3l oslaiw! Jolis
ol s il 0 dsle dnlllasd)ge dilaie NDWI g NDVI (el sl laljl ol SaSay
Jlo )3 CaSoyio (yaskes YAV 5 VEOY AVY (s ey prdaws dus )3 50l GYB VLo ol 5L &
sostely A3, 5l 5 1) 355 5L 5 it (ol Alagy 5l Ol cdlys g ogMe LYB ol
3 e e ol ol o T @lie JS 51 op3 S Joles b )35 3l 48 08 o el
o b dsbre Jo )3 caSoyio ades WA 5 VoYY D0 gl oo opl Jlesl Gl
dw g 90 S5 w2 Glog 3)ldee YOFA 4 YYVY OVFY (colaidl o3l Jolee o ey juolis
FAF 51 adllaos ygo dilain jow gaws 6Vlo Lauwgio a5 oy L (alS s il oinped At

Cawl Bl iR YVA Jlo 50 miyeioghS YIF 4 VooV Lo )0 mipe ioglS

gy i il £o3

AR /R ALY I PR
VEF/eaLeY 16 5050 &, U
V¥ o)A 1 gy dy o,

VEFNYIYE WS & B

aojlgads’
ol ety
b Cushy
b sloails
299 ] i

Jdos g alS mde clojlgale bl eslimul b Bbls VB o 5 a,90n ((VF¥) e (edye 5 copedeste degw (S i3l
DOI: https://doi.org/10.22059/jwim.2025.404071.1267 S5A-500 (¥) V0 « sylo/ g f o o i . So3095 19,0

GO 5ag O

BY NC

Ol o&uly @l Liss] duwe 1yl



https://creativecommons.org/licenses/by/4.0/

WOV (s po ole g bleguw (Ko stgontorro /e o 5 (BUS iy (5loglpdlo il jl 030l b LS NG ] i 3,9

dodo .
Sloss Lapgaconj ool anlie jlodey (o) loplusssS] o eaiiSs Jbo ey 5 o iptes | YL
e 4 DM G0IS 5 S (S ot 5 0,55 o Sl caind o ) (3xks Sl otuupsS]
Gk 3l e pol Cotins 1 Slatty ez eb g e £95 bis «Sidg)am clodd p orlas O
923l S b ablio 5 orlil S 5o age G5 OV (il 2 0538l 5,535 5 (5355L8 (S
By oo aBld ol )3 € slacdbunp Jool glapgin | (S plyieas S5 (ren 0 9 )0
=3 gladay » LaoYU colun (ials g o5 Uy o i3, opl 5935 L .(Davidson et al., 2019)
N5 Feoe g oo du 390 55T waioen ot shil I Slaa slod sl eliol g Gl 035y 0SS5
oo)l335 &b (i ep (Fluet-Chouinard et al., 2023) wlazd) o 5l e 50 (A3 YU & o yioghs
ol a8l Eals oYU colus jlas)d YY 51 i 98T VAV and 1 VY0 LoVl Sk jlulpdis»
)1 55 slod S o3kl slasoly Sl 2980 g (Sl () E95 lp s kEL Xy,
1S leml ool glaans 13 )Y el S YA L b lj LOYE o 50 pglid 358 0 i &S Gosba
O S ymw Jold oYU o 5o Lol slaS e (Convention on Wetlands (Ramsar), 2025)
Slyssl g s cé b o xio g (SO B)las clp O sl i casld i yad g (65y9liS Awgs lp
Lo Jlo i alox I odldl Clynii 5 () 5 (plord Gla Sl 03,08 (iS0) xnb lagl>
s ] So59)s8] S il aSly VB colus il ba Jolss ol doly caslos il53l 5 5,5
Kulik et al., 2024; Qi ) )by ), Collasl dliipe cuxsg jd odile Bb YU I (g)buws a5 g 5ba
etal., 2023

95 5 slade &) porde ol ol | aecun; by dBOYE Jlul Copte 3 (a8 pualio I (S
2 S3des] 0,50, ol (69,0 OV (S3elesT 5 Slas g )il bis (gl a5yl )Ll o b
Ol 92 29 o0 iy amnasgST (s3SI g (1S GladigS s slasls 4l p VB T 5L 2,
Slygge (S155 pols ol slp OF o Sblog 5 el saloj 4l Ol JS o2 Lisas 2,50,
Olas 95 9800 4B)S a3 53 VU LS W) 5 2l (B (ShIS Gl (lale (s5y055 ke
Cbyb LS 5 (oIS g plalidl ol CuiS Cl(gysile 5 (LS S 50 e 4 Wl o
sy LS o> Momoge oYU > (gladdllas Jlo (¢l .(Bunn and Arthington, 2002) g v (oYboes
alhs S 5 &l (5525055 093 sy 5 Sl St oy cilie g 55 VB Susglss L o
1S s 355 99y )3 byl s e (Meng et al, 2025) w5 3,50y cuSoyio ygalee AVY 5 OYA QY
5 @i slpoygd 3 ojmgan ol Sl mjy & a2 gh ok SiglsST il S ol o canl 03,5
olis 50681 5,559, IS ysbas L(Zhao et al., 2022) w8 pensi |y olKius ) (ylub Slg5 o5 o s,9ll;
w25y S Oygods Ml Al s pi el AVl o el (o3se b s GYB (ol L (el oS and
ol pon 4 (Barchiesi et al., 2022) g5 i ya5 O] canlio syl g cuiS jlade Jolis Ly (o

S b 3 € omnb by w3 Jol 2 ST L assecin; ol (shb p v sbiagh
Nunly 393 Sl doy g St o8l Ldsay o) (Arthington et al., 2018; Poff, 2018) .l ST o8l

o=l s s ol b syl 68 5 (slodig caenl 5l yguiS ol ;3 oYB g 3,05 sgame o wlie 4 cuas



VFoF o lgz 0 ylois oo il 0499 s ylol 5 ol o oo oA

298 e ol e Yl 55L5 dmd oo LS o) 2 sl Bl Gl 3] (glaand (b o oS
o> Lol 8l ) La oW Saiss pol (pl a8 Cowl sl jials wo)d YO 29 YW LYY b o b
catlecel Lolyl ()8 s 5 (giloda «(6)5liS gy o Amwys (ol 9380 .(Noori et al., 2023) el
i3l Uy LoVl oy L0l oyl oo sé a3 casl 00 oVl ol pilie CeS g Cote angs L3
(Esls oYL (Mohammadi et al., 2024) 5 by guiiwe bls,l Of cuas cél 5 )Legd,S cla gl £4ds
2935 SHellim ol I puely (gl )3 oadend (VU 51 (o g Gl VB 03 S)5 plyisa
s ol b 315 oo p3ye Catims ) (g0l 5B ¢ dawo ) clbyssyl s ogMe YB3l
095550 1, o Su3slgrian o) woilal dnsi slagyb 5 g)le ile sVl glass 51 (230 T (535
21 5] Gbalis Jobmo 5] 0L 5 (6555 il Alon S]] S spasls iz o el 03,5
.(Yousefi Kebriya et al., 2025) s OYU p! (550681 oM

Sy il lacas b TGEE asle (sl (il sbalelu 5 j9jl i 09> 33 pil b i
Oyt awyy oKl Landsat-8 o Landsat-7 (clojlgale (slaodly .x5160,S walyd oYU cupie o Giol
238 a3ls 93 (olo nl )3 LS o el E Bdesily Gloj slaojl o | Y (LS b o ol e
5 (McFeeters, 1996) ol paw lyuis (il 5 plolid lp T(NDWI) Lols Jbop O asls j as)le
Rouse Jr etal., ) (oS jiig ©lyid g cundy iyl lp (NDVI) (Lolis Jloy (LS by pasli
loYb alS idg cél g ol maw Lials Ly ol atuilyy GEE e )5 (adls 93 (pl oS5 (1973
Landsat-8 (slaosdly Julow a5 wiloslsy lis ol 45 p3] @ldlas L(Ashok et al., 2021) w8, a1 Loda I,
IS llas opl ol ol (Bsls GG il (sl (siie3, 5 55 NDVI g NDWI ;I oslizl L “OLI
(NDVI oluls) VG SLLI ol (g el 5 (NDWI (obol) o o ialS s YU (Stusen
Dargahian et al., ) wlosls &y cawsYh 15 (65,5liS dnwes g 5,50 cla JocSis 5l cov i a5 ol
.(2022; Seyed Mousavi and Akhoondzadeh, 2023

VB ol 5l a5l el @l sy o93slptomis sledls 5 (Sejglasne ol Gl L ok
Olyass Aoy Sl Jasrocun) by dwlbre > cdy iliEl 5 ogMe (oolpiidiny 2,54, md o &) B0l
Copde sl 9 (live Wlgiee oslcusdar gl iloie @al® 35 1) OVB (S5955T oMl g (alS sy
5l W)l oS ol Cblis g Ol Japass oje ) £y w9 ik

g} ol ¥
4&"&06)90 %“ - .‘ oY
JLo.M: 29 ul).:‘ n_:)su?o Jo LSU“JlL)‘J M&vl lJ 9 )w.ol) 09'““”]5‘5 po b Lng_;\/lS :\Lo.:> )1 ulfblw L_:YL»
0,80as 0 abe i (5968 5 (Suideyn Blod 4 YU pl il iSa Feeerr Colue g uypls

oo cpyinte 9 il ahel 5 olS I Lalise glgl Jols OYU uinen S 0 Wl o brds e
() JK&) (Changizi et al., 2024) cul Hlas 1 (spop0 Syl (5,138 w55



N0 (s po oo g blegpw (Ko sbgontorxo /o o 5 (AU iy (51oylplo il j1 030t b UL Y (] U 350

Figu?e 1. Satellite image of Shadegan wetland
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Figure 2. Algorithm for determining the ecological water requirement of a wetland
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Figure 4. Graph of marbled duck abundance versus water area of Shadegan wetland (Sima, 2006)
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Table 1. Monthly water area in the wetland (km?)

Year Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

2002 1389 1282 814 786 723 642 85 91 48 56 81 506
2014 978 861 655 565 549 403 96 72 56 60 71 590
2018 487 501 472 405 356 235 89 66 62 77 79 634
1500
1400 &
1300
1200
1100
1000
g 900
@ 800 <&
‘E 700
§ 600
500 >
400
30C
200
100
0
1 2 3 4 5 6 7 8 9 10 11 12
Month
©—2002 2014 2018

Figure 5. Shadegan wetland water area (km?)
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Table 2. Monthly wetland water volume values (MCM)
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Table 3. Vegetation area and biomass index of Shadegan wetland on a monthly basis
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2002 Vegetation area (km?) 527 539 613 551 498 292 347 431 496 416 488 613 484 10981
Biomass (kg/km?) 11951 12218 13895 12496 11291 6620 7864 9776 11242 9442 11069 13909
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Figure 7. Vegetation area and biomass index of Shadegan wetland on a monthly basis
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