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Figure 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 3. Area-volume diagram of water in the Shadegan 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
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Figure 5. Shadegan wetland water area (km?)
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Figure 6. Map of the wetland water area (from left to right, February 2002, 2014 and 2018, respectively)
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Table 2. Monthly wetland water volume values (MCM)

Average
Water annual
requirement Parameters  Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. water
level volume
(MCM)
W‘}tlf;f)rea 487 501 472 405 356 235 89 66 62 77 19 634
Level 1 Water 821
volume 129 135 122 94 75 37 7 4 3 5 5 206
(MCM)
W“(tlf;li‘)m 978 861 655 565 549 403 96 T2 56 60 71 590
Level 2 Water 1652
volume 454 359 218 167 159 92 8 4 2 3 4 181
(MCM)
Wa(tlf;lf)’ea 1389 1282 814 78 723 642 85 91 48 56 81 506
Level 3 Water 2887
volume 874 752 324 304 261 211 6 7 2 2 6 138
(MCM)
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Table 3. Vegetation area and biomass index of Shadegan wetland on a monthly basis

Annual Annual
average average
Year Parameters Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.  vegetation biomass
area (k )
(km?) &
Z:eg:t(;tl‘l‘l’z')‘ 527 539 613 551 498 292 347 431 496 416 488 613
2002 Biomass 484 10981
(ghomty V1951 12218 13895 12496 11291 6620 7864 9776 11242 9442 11069 13909
Z:eg:t(*l‘::l’,')‘ 248 332 481 316 288 170 208 270 347 355 411 359
2 Biomass 315 7153
; 5624 7529 10908 7166 6531 3854 4716 6122 7869 8050 9320 8141
(kg/km?)
Vegetation 0, 265 388 265 120 91 102 135 281 287 358 102
area (km®)

2018 Biomass 216 4900
(kg/km?) 4533 6001 8799 6009 2720 2063 2321 3053 6362 6508 8120 2314
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Figure 7. Vegetation area and biomass index of Shadegan wetland on a monthly basis
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Figure 8. NDVI map of the wetland (from left to right, February 2002, 2014 and 2018, respectively)
L Olosan 2als cpl ol ol idp mhan alS Sy 5 anils gy BB 31 Y0¥ & Gl SNDVI lie Yo g JLe s
S Bl YA U 53 a3l oo ST e (it gy Jls5 5 o 39008 Ol s B 5 0350 V6 O e 2
S Gledas i 5 el (sl Sodda Ko e Juad 4t aS (5 sba s 0 555 A o Sl o NDVI 2l 5 el
e 5 s VB SO5 5081 (oIl a8 das e 0L sdliiedalice Wy, .ol atdy oy 51 OWLS @ anely SO5 40581 leds
oS 6356 51 6,5 sl sl 53555 o Bl Ol el 5 el alse s Ak b 5 Slale ulide oS VL

.sjlsoﬂf,évagfuimiﬁ
S5 dom £

el 83355 Ol el 6 5 (SSssma Tl 4 atls ey lilale 0L VB oS sls 0L rasy onl el
G Ll e Ol Lanass 3 28 658 8 45 das e Olis caSe e Osabes WA B 004 030 3 VG VL T 5L a0
ol sl ol ale YOTA B AVEY u 3550 5,50 5 b 5o ool o pd e O S5 0S1 (oll s gl Dl
Ol b ST olenl 5 ealasil Jlate 5l aSl (e sdame s8I S 1 3555 Ol S Caeal (O
30 513 O g3 Ol il ot Lot OB alS (2 ol 5 ol O SOl Cilises (slao 53,3 NDVI axls
by a5 BB EalS allS lae )53 5 63 g ol pen (S Conds 3 5 0353 SRIBIL ST laeyss oS sl S
3l e ge 63555 b Sdetds [EalS S sl 0L 55 YOVA 5 Y Y cladle dal b aslie ol axdls JUs 4 |, alS
4SS o A ST laaly (S sbay ol ot el (slaoling Chonds 5 VB I s i (SaSist oty Sless
53l s 8 5 S5k 5 ammatn 3 0L 2 e ol e sl Sy e i3l Ol OVB L bl
VB o ST Dokt 3l 5 s 55 AN (AL gy I3 L5 es3505 0L Bl el 05y ool 45 5 o
bl b ansl e 5 S5 dasde glaesly 5 gt o pde Slesenas 3Ll (ol plo s dalp LAES sl gladle s

NGSUU [N TN 3 [y | L NG D W - B V) VRO
Lo g .0

1. Environmental flow

2. Google earth engine

3. Normalized difference water index

4. Normalized difference vegetation index



5. Operational land imager

6. Digital elevation model

7. Million cubic meters

8. Cubic kilometer

9. United states geological survey
10. Biomass
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Abstract

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?in 2002 to 216 km? in 2018.
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