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Water is one of the most important resources needed by human society and the
first and most important factor for the production of agricultural products, more
than 90% of this vital liquid is consumed in this sector. One of the most
important factors that affect the performance of a water conveyance and
distribution network is the water distribution and delivery program. In order to
obtain turnouts’ discharges, the water requirement of the eastern Aghili area was
estimated using the Global Land Data Assimilation System (GLDAS) and
controlled using the results of the NETWAT model. For this purpose, three-hour
evapotranspiration was estimated with GLDAS, and the six-hour discharges of
turnouts were calculated according to the cultivated area of each turnout and
irrigation efficiency. The hydraulics of the eastern Aghili canal were simulated
using the above-mentioned data for six hours. The results showed the
appropriate accuracy of GLDAS so that at a maximum of 12.7%, GLDAS
underestimated the evapotranspiration values compared to NETWAT. The
minimum values of efficiency and adequacy indicators of 0.95 and 0.94,
respectively, were obtained, which are in the "good" performance class.

Cite this article: Shahverdi, K., Ghodousi, H., Asadi, J., & Ojaghlou, H. (2024). Estimating irrigation water in irrigation
networks using satellite images. Journal of Water and Irrigation Management, 14 (1), 157-167.
DOI: https://doi.org/10.22059/jwim.2023.364899.1103

©N0IS

BY NC

© The Author(s).
DOI: https://doi.org/10.22059/jwim.2023.364899.1103

Publisher: The University of Tehran Press.



https://doi.org/‎‎‎10.22059/jwim.2023.364899.1103‎
https://orcid.org/0000-0001-8098-0931
https://orcid.org/0009-0005-8919-8440
https://orcid.org/0009-0001-1004-0626
https://orcid.org/0000-0001-9660-1625
https://creativecommons.org/licenses/by/4.0/

V¥ 5l Jsl oslands (o i 0559

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

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

i

S'o 1k yglai 3 ool b 5 T slasul 4o 53T T 8,47

FlBlagl e | T gtunt Blga | B g s | 53,98l o518

k.shahverdi@basu.ac.ir :aeblly .|yl (lhon diww e g olEuiily ¢(g5y9liS” 0aSiils «o] wdigo 5 pole 24,5 .

Ghodousi@znu.ac.ir :asbbl, .yl pl ¢yl (o5 ol ¢ g5yglisS 0aSutily «ol wdines 09,5 ¢ Joiume odimn g .Y

j.asadi@alumni.znu.ac.ir :asbb), .ol (o6 oo ol ¢ 65,9l 0aStils «l L wins 09,5 bl (i )5 ¥

ojaghlou@znu.ac.ir :aeblly .l ¢ yls; o los; ol8iily ¢ g jyalis” ousiisls o Lswdige 09)5 ¥

LRV

Al OleWb!

Y game 25 sl Jolo bl 5 oyl 9 e anel jlidyse gl et S Su &
ke Sl b Span isu a3 Gl gle cul Sl wep Al e o cul (g pslias
Sl 25 5 @ig 4aby cmaie )8 b cos |y ol gig g JUnl 4Sis G 5 Slas o Jlalge
Jre )l eolial b Bys Lde adhie ol 5L den Sl o b cppglewnsa lp il e
Lo diw (lgicay NETWAT Jao zolis o iwej (slaodls b g 0 )95 (uoj (sloodls (gjluylunen
loodly ilogluan Juo b dw §yigpsis golaie cnl lp b S8 (£l g (o glals
Slesily 5 Sl o CuiS 5 Colus & dagi b pSl e g disls (b sla 5 A5 25l (e
diels (b ©ygod oS de slaosly Sl oslitul L (5yd (lis U Sdgyum ab dules )]
A &S sk 4 Adbe ej sloodly (Gilopluer Jio cuslie €8 ) Sly s S (giluand
39l NETWAT | 508 |y GySgpses pilie duej sloodls (gjlulued Joo doy> VIV
g olesly Hlude JBlas oS oy L 0 coldS g Hlesily (o)l poyes sl edli gl (sl 0dges
"o 3,Sdes WS 3 &S Wil e (e 0jb 3 jaa) /AF g /A0 L ply cs e coliS

S0 )8

gy i il £o3

VE VSN il &)U
VOV AT - 16 550 U
NSARVACR NPT T

VEYIYIVE LS & U

o jlgads’

ISlas b))

e s rory

il

loodh ol yluan  Jlgs Juo

ey

lolanle polas jl eoliwl b d)[ﬁ‘i sbaS d)[ﬁ‘i ol .3)91)4. LOFY) g cglBlagl g dlgn ¢ gl plucs ( wgdB (LIS (63 )9mls 3Ll
DOI: https://doi.org/10.22059/jwim.2023.364899.1103 .\SY=\AY (V) V¥ ¢ sylo/ g f oo 4 i

©NOS 5g O

Ol o&uly @l L) duwe 1yl



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

Yok Olyl8ad 5 (53,58l WBI/ oy lotlo gl ] ooliiaw] b gy bl (sboatSid 13 5 )bl ] 3555

doudo .
S iy 55 e odas sl oAb s e cla gy )3 45w s)le] (saSd 3 Of i g s sl
sl oS jglaio cul gl 09 03l Jgod Sl 4y jlainyge (5 b Cuslaojl mibats (o) o i g9y 2
j eslazwl [(Fatemeh et al., 2020; Shahverdi and Maestre, 2022) cusl 48,5 1,8 odlatwldygo ok (5,S001,8
Savari et al., 2016; Shahverdi et al., ) cuol 48,5 )|,8 asg9d)90 sl o Jlo )3 55 (Sguae jign (sba jbg,
JyiS g ShwdlS JyiS wile JyiS sla oy, iz pn -(2022; Shahverdi et al., 2020; Shahverdi et al., 2016
.(Barkhordari and Shahdany, 2021; Khaeez and Shahdany, 2021) cusl 48,3 1,3 (ool d>gidyee (s yin
b ol @i 9 Jesod silodins 59) kol 55508 cllllas sdas ) 4 amd oo (LS Cilies (slaingly )y
Ot 3rs s 5 (Bly 2l oS cendl 3l bl ())5liS g ondplnl slacuslss ) 4 g
sl 4B )5 )3 a2 33,90 58 oSl Ol @35 9 g2 g solel &b 3 Slae IS 8T Lale

cnogi Jo 55 sloysdS 3 ofigt laa Gblio ) ok 53 1325 3,15 elyemady (MK 33 59 s 359l
SolKuw! b $S15 Adl o olyed (goase OMSUie b ojlgar §yxig e 5 iyb Aile olaodld & awyiwd
5 Sl ool 3 1) olul cpl slaosls 1 oslinal (oldlyia 5 oolaill slacudgize s (ulidlon
2 odbpS laedly 3954 (Gairola et al., 2015; Mishra et al., 2011) cuwl 03,5 dslse Codgazme b (gladlaie
3 o3plos] Slllan 1 sl 53 sl 5 ol bl e 1,505 (o i olitlyn (sloelStn] 3] 5 o
6305 aold 553,90 ol |y sl (3Sn 45 ygloxe (sloelSiugl J eolitl b sinn) 5 (sonlS] (sl it sibolia (et
(Wagner et al., 2012) cul cglite cuxdly b l.uu.a.lo a8 Wi oo (63kwjl el ansly

b oS e ain (o) loodly (gl quslio (S0l (ilodde 5 (2xiw)e> spSojlul 5l ol slaols
s s o SleMbl b g by 90 5l Liomw dmejlanle (6,9l (cladie] ,d odelunsd (clacd yiw
@ Gl wyiwd pas Sl Slaalie (baodld )3 39350 OMSUine | (S p &S ol odolCumday wlidilgn (slaosls
9 e Sl 0jgpel )l 1) olSiw] cuoliol (iiSTy 5 0adeS (slrodld dgg daodly b B3 di e daosly
Sloj 5 e S 0,08 | slaate 5 Sl oleo )31y o o] sloods I (a2 5B 2 sl S
.(Kim and Brubaker, 2014) caol 03l j1,8 1,8 jLas] > coglase

5SS canl oad 1) (glojlgnle ysglas 3l ooliul b 5y puies 3y9lp o (o3dmie (slaJdo pil sla Jlo 5
Yl loj 5 e S5 508 (Sl iy sl (GLDAS) e slaosly silugsbuen Sle daJae (]
Jhe onl 2 panie gla Sh ol ej Slialie 5 5590 ) iomiw sboodly (S 5 ilode whos oljenay
dalaio (gl 1y 509 Jlide GLDAS (glaodly g (uudle odiwiw (glaodls jl oslaiwl b (V+Y) o 5 90 .l
5 GLDAS 3ymg,5u5 (sloodls (s cslio bl Silo gl 53,5 3500 (i 058 Jlah )3 @ly usSS @S
o] ST B gy ddg> 40 (slosaline (glaodld

Lhe polt g ab wyy oliile,S liwl )3 GLDAS jl eslaiwl b calisee sla 3os )0 SB Cogby &l o
G BB cds L S cogb, slrodly wJgijl gly Wil o GLDAS Jao (slaodly a5 34 o0 oyl
&S by i GLDAS2.1 4 GLDAS2.0 Jio 93 duwslds gl .(Amini et al., 2023) 5,5 1,8 solawldge
» .(Faraji and Kaviani, 2019) 5,ls (s 5V cd> i)b 9 poes dod gaodls b byl > GLDAS2.0 Juo

GySomd dyelp lp olpl p» Kid g Cgbye wlgpgol ddlaie 93 (gl GLDAS o ( idgh



Tt oSl 0 yloss o000y lgz 0,90 o 5,LoT 9 o Co ko .

& o sy ol Sis 3blie (ol GLDAS Jie o canl ol S0l gulis 45 6,5 1,5 solituls yge
.(Moshir Panahi et al., 2021) sa> o 41yl Cob o 3ble

Mo 1 (S 1oyl (23 4 10 9 3 505 0550 S ptne (slmodl 229 pas A o)Ll 45T jobolen
o] 850 5,15 g (sloylonle gl dmgs b sl ortd ()l (cladSicd o3ags (sl (sladSind > il
Jo 3l odlisal b e tmgsy cnl 53 05a3 35900 lgiee ) Byl 4 (g (o 5 ool sloaSis 3 ) 5y
Sl e 9 35 2ygln plisjes Jlod ) (s adlale 13 Gpigns ey sodl silugluer Slex
285 8 jlyge 3)lulil oo jadls b ols gl 9 45 250 (S e JUK )3 oSl Lo s

lbuﬁs) 9 é‘,o Y
a0llans ;g0 dilaic ) .Y
0515 slogS iy & Jlad ) 4 45,5 5 sl el Jlod 5 S YAF++ Colue 4 e atlais
O 5l gyl (st g 9yl W39y Cogin I claris ot (i b 4 3o Sl g 9,18 W9y g i
YY g asp FA L aady ¥F g as 0 FA Lldlss Olase (0 a5 Cul dgaome g8 yluwjpud g 9,5 &g, 4
28 e o)l aud oyl J3 Jlad (550 i YV g a2 YY L aids ¥ g aed YV 5 ()5 Jsb 4dd
e lapl 4 S ae > JU g3 5 (e Lol JUB I Site el 0ad a8l lisjes il > 845 aS
3905 (5 57 8 ) (i s 4 53 gt VY Sl b Lol JUS e o s 5 B
I a4l ) oSyt cim g gy b )b s b cis ()8 e g (B e JUI 93V + R0 e jteglS 3
Sz Cjgod H Sl slaojle 5 olad claam )y Gygod Foke b ol Gojle Wsd e cadie
Pigd oo ()3 000 (Sud ©ygobs & ABl (oo (2948

VNN JBIS ) Jobo ol 015 3l V) ool s b (claid alae b 5 gty 5y Sbide JUIS
Y 05y sl JUIS (sless) B A/FAD yiooh 5l g 520 VD S yose s> UFAD b yius sagh 31 45 39y siaghs
WY oSl gl o cglyls JBIS il o peite JUIS Jgbo 33 o/ o) b /v +¥ iy JUIS Jobo cosh iblyse o
ol sl oad oaly i (Byb Lde U Soled (V) KB 0 b (s sl g 0aiSmlal ol
Sl i 9 335 0 35y Slolgale polas I oslatul b e o)lo] 4 3 cutS o aw 5 imgR
Db g0 3ygly pSl a Cundml (o3l idyge

Figure 1. East Aghili canal
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Table 1. Basic characteristic of the GLDAS data (Fang et al., 2009)

Content Water and energy budget component
Latitude extent -60° to 90°N
Longitude extent -180° to 180°E
Spatial resolution 1.0°,0.25°,0.12°
Temporal resolution 3-hourly or monthly

January 1, 1979 to present for the 1.0° data (GLDAS 2.0)
February 24, 2000 to present for the 0.25° data (GLDAS 2.1)
360 (lon) x 150 (lat) for the 1.0° data

1440 (lon) x 600 (lat) for the 0.25° data

(179.5W, 59.5S) for the 1.0° data

(179.875W, 59.875S) for the 0.25° data

CLM 2.0 (1.0°)

MOSAIC (1.0°)

Land surface models NOAH 2.7.1 (1.0°)

VIC water balance (1.0°)

NOAH 2.7.1 (0.25°)

Temporal coverage
Dimension

Origin (1st grid center)
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Figure 2. Providing data from GLDAS
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Table 2. Cultivation area, crop pattern, and ETc according to NETWAT

QD
(] o = = IS —
e 2 £ £ £ f E Z 5 3 & % o§ ¢
s o & & £ 2 8 § T 9 o & =z ©°
(2]
Cultivation area (ha) 42 25 60 144 28 733 33 85 100 2 0 14 10 1277
Crop patttern (%) 33 19 47 113 22 5714 26 67 7.9 02 00 11 08 100
Net irrigation requirement (mm) 62 430 129 300 62 180 62 62 1310 300 675 190 100 3862
ETc (mm) 21 83 61 338 13 1033 16 41 1029 05 02 2 08 2671
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Figure 3. Estimated three-hourly evapotranspiration using GLDAS (kg/m?/s)
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Figure 4. Evapotranspiration a) daily and b) monthly in the Aghili region in 2011 using GLDASusing GLDAS (mm)
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Figure 5. Estimated evapotranspiration in the Aghili region in 2011 using GLDASusing GLDAS (mm)
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