[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.4.7 ]

[ DOI: 10.61186/git.11.2.63]

&?&b#idz:@u’ﬂgy;

\_//J ta v a 1o P yliungl ¢pgs 6 losds (o jb Jlw
iy

; Jyr-25] Vol.11, No.2, Summer 2023

L L Y -AY
LA o
g o ollao
DOR: 20.1001.1.20089635.1402.11.2.4.7

Lodls axili 3l oolisiwl b wlew! (58 0T Glasul (Fuso) 30T g Ol padd (o)
SWAT o g GLDAS Sl 559850 o by 35 uw J& glao g lo

r‘_g).bl.i iluaw ¢ r‘;by Ls yodle {mal{)’ﬁ (> A0

Oy olRils ¢ g g (228 0aSLiils (((§59955) (5,10 Al cwidige 09,5 wdl wlil IS ggiils - )
Oy olRsls «pwiige 5 (8 0aSLls (((659855) (5,10 Al cwiige 09,5 JLoliwl =Y
Ol 4l psle (LooSS Mzt olSasls (naj psle 0aSals (a5 aem ol Y

VEY SN sllie opdy gl VE Y/ F 8 allie by o

PRV

Seelaibye DUy Lo 4 Bl (oo (ein 5 sl Slesl O lie Oy o) g adlllae i)l ST lie 51l 5 age ool
a5 5 Axmlons (812 8lelpple i Ji5 (sloosls 5| olisial (ol g (i JE5 (sloo Jole s 5 o5 (o2 8 cslofynlo
Nzl 3 gmeiny o 03058 Slsid oy & adlllan ol B85 15 sy 4z 0,90 (smein) o] logas ol gl Mo
Oya8 4 az gl el aisls  OYAMIYAD) Ll lo Jlo b aojeyio oS YYZAY Coliacs 4y o)l bl Jlois jo a8ly o] 285l
slaglssel gl ) Glaol Ol s aculre Sl ¢ S (i &5 sloo lsals glaosls Sy 55 olal 5 ool K6 SS&5
s Ji5 (sloe ale as gl Sanli  siin (sl fole g, 51 oolial U aliae al 15 3,0l 5 et oy Sl S5 (38,1
Ol mlaw il (oles oliogs, 5l eoliiwl b e g deslme (o )5 anlllas 0dgame (op) o 053 less ol ¢ S
s b (el axly BlS5 00 5l Jol)olgsuel e8ly O mho Ol bl w5 0l elawl B80T Glesal o ;)
3 ol b b T s (gl s b o L5 o5 (30,8 e ot § (i B sloofyale 5 Jl ot ol
@l g Jlo )0 coSeyie sekee YY 0500 (ABly (injnj ol 050 w2 (1l 4S5 0l prlio LLI ey S (sloelsale

A3 g 5t Jlaw 53 caxSi e (ypelsn YO 3505 1y bl el ni ey ol s 2015 55 ot 5 csloe e | Jolo

Dlzel sl 1S5 )00 SWAT Syjels,aee Jae GLDAS (s3els)oup Jao me )5 (s J8 sloo,lsale ( olos (olidos; < laojly ks

*

Ag)‘éﬁw 9 Q‘)o& (e saSiisls Lolzj)' JKisls m&l.__.«ol;;j)' ool> ¥ )...A9L5 ‘Ql;,u’)' oS 4l LRSSy
TYVYYYF ol
Email: Mohammadhosein.fakourian@Gmail.com


https://dorl.net/dor/20.1001.1.20089635.1402.11.2.4.7
http://dx.doi.org/10.61186/jgit.11.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.2.4.7
http://jgit.kntu.ac.ir/article-1-921-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.4.7 ]

[ DOI: 10.61186/git.11.2.63]

oo ol 5 sl s (05 5 el 3l sl
3 peie g 330 DleMbl 5 Lol (o9 walp L yb @

b oo 3825 o wlie (Do e O wlie
32 sk o @l (D o (S slais,
slolgplo slogbs, b ool gnSle w5 oloj 5
Sy Jlds am ol ad ol b ailes e
s 9 S i B (gl lgalo el
5 ool sl T Tl s S i L8 sLmo lsale
eSS g dle sl slojlgnle muiw Ja& sbaosls
azg 3y90 i ool logas ol wlie L
S SS Sjad an az gl 285 )18 long
e 8 olgale slaosls oSy S5 ol 5 by
Sy i Sl Sl dlre Gl (S
o=l s pdn Gl Sz (8] slaglsse]
el oldiogs 5l eslial s o)ls ;05 )0 aallla
inl slaglssel Gl ) iy ol Sl
odliinl b Il g cnl 51000 )15 (g 0 9590 S8
slao lsnlo Slanlie 1 itee (slolsale b,
35— 03gime Ol (S WSSt S (i J 55
S35)90p radlge 1S L g dslons )5 axlllas
Sy, 5 S p B Jolbae 0l (S Cugh; ol
SITGLDAS laz s3gls e Jue 5l Jol> b
3550 0099 (e 5 2l Dlyesd (Ol A5 b3
oolie ) s el 00 dcils (a5 aslllas
sla o g —wliiln slaosls S oS ay ol

&y5—0 P SWAT e 3 GLDAS e (55905 ,000
91 Glstal Gl sy Gloo] Sy g aid 5
ool wl b gope yioghS VYS colass b bl cus

Sl 00l 03] (s u“’)f s J.n) ébo)‘jbb )l

Gpl 4 S s Ol (a5 Jelse 5 5359 Jalse o el jl5 ol 3!
Ablie ame glej 0 Glstel KoL g Slalllas eogamme S,

¥ Gravity Recovery And Climate Experiment

" GRACE Follow-on

4 Global Land Data Assimilation System
°Soil and Water Assessment Tool

7

S0 Slelbl (59lid | wdigo — pole oy piis

1o P Yliuwls @ pg> 6 jlosd @ P> jL Jlw

doddo —

2 GysiS degi 5 e Cmez @ 0
5L 5 xSl sl pac g 3] sloans
Sl Az )0 5 ol Sl Wy Gl 4 e
odh (ol e she a5y 5 ()50l o
=B plealy (eein) sbohe 0D i ]
saalS g Coniig b wol Jlastwl slaan o iol5l
sS_.:. a4 0)’5)_a‘ aS cosle M‘?ﬁ)o ‘) 5%}1 u...a..S
alex 5l s olpl Dewlsas oo Sl i
Jio e coy glaglz 51 (S i ]
ol 45 bl IV ogs o Ggume HoiS ol
03} e yio ho AF e 350> poo S sl Sis
Lo ol 5 Wl (Sl bagio 5 553 00
it oles ol o ool e o 5 (Sl
o 3l b s Legl Gy e 5 97 Y53
H9—iS 0 ol (dol oo S By ae 4 S (g;,5laS
30 =2 ool sl e 1 uST o o cdslae Wil oo
ool La S5 b 5l alol> Gl 5l Lt Loy
w3l ails ‘[\"]_x_s)l_xs o e ey 00
5 sl Q‘?—ﬁ‘?] Gﬁaa_;l Q‘?J a0 <5““"‘l" Qljé:_ﬂ
R85 i lesul 5l cusls p eaS sblie ST
U balgsul cpl ciS b g cul 0og lgul Skl
-l So ol sl 3l a gy colai il g sl o8l
ool 5 ansge oolitul § Lad 39 o0 jlodh 2 (5590
sl ailr asn 5 molr colis Gk Sl ks o


http://dx.doi.org/10.61186/jgit.11.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.2.4.7
http://jgit.kntu.ac.ir/article-1-921-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.4.7 ]

[ DOI: 10.61186/git.11.2.63]

cee o8 1T Gl oo g o s Ol g uks ) o

UlyBo g g ygSs ruw>daz0

iy 2l ilwe eSS Slds 5580 (eesS
aslllae jo (VYWAF) o ,LSen g ool) dllmis [A]og—s
o olml 58 i o] e Sl 050
UL Sl o (i JB slao fgola S
LYAFEY Y Slejosl ol cueyp) ol mlhw
359,92 Jome 9 ;5 slao)lgale jloslii ]
5 oame 5 [0Sl 1,8 w5 5,90 GLDAS
&yl olas wliioys ) dalllae 4y (\WAA) Sog>
o lsale glaosls 5l Jol> pejnj sloo] o
S5 S5 75 Gy 3 odlitul b 5 (mi S
loosls ;505 5 ()5 Slaalie o by, &L »
gooly > i ]\.\_bola).s ST P S
Ol mla o Ol )y 4 (VYA S
w8 slaolgale slaools 5l eolaiul b gim) )
03,15 amd9> (sl SWAT (s59d5 000 Joo 5 5
s ailale Sl i 8500 gl a5 wlazs sy 5
Joe 3 oS5 095 el (o ]
Sidgia slaadlye juS gl SWAT (So59)g 5000
slacBs gl 500, solawl O S pL53 5
GalS s aS ol (ol saims ylis ool sy
=iy sle Ol zals o 4 Sue 5l 0 ol
Iiv]ewd

axfllao 0 g0 adibaio -Y

ail oo o] 3llllas ogamme caxlllas 550 ailais
Oy «Sab azl o ppl adg> o8 b j0 oS
o] 05g05ms S Corlis .ansl 005 2815 o) oo
e ool 51 A8 Gl o yrashS 1O ¥ L
e yos S VABY + (i aye yioskS YAOYY
lo—odo 4zl yo a0 og LS AFY 5 ol el )|
e PFAD iy ol ailae glis)) iSTas sl oo
08gde el e Vo8V ol el | JBla >
corlie 4y 8,0 sl s ol Slalllae
e VYARD Lo wgin gLas )l b a0 il S YYE/AN
L ool sl 53 6o 3l Lausie 020 o
3 05> g0 swlidlgr slaolliusl sboools 4y ax g

70

ozl Bl Ss 0o Load Jol> mls colys o9
w55 63k slagigh 9 Sl Glnl HeiS 5o
S S Oygo (e ol e Dlid (ess
Sl oo o Ll Lol 5l (S a4 palie & g0
LSLQUT 4_~L>u a_sJllas ) (Y‘ \V) u‘)l_io.ib 9 U9
LS?L;_»J g)_b o)lg.QLa l_: d_vL..A)jl? aalaie k-;..uo)).:)
g ad>s adhie ;o Ol Cupas a0l L GRACE
).:.Al_wé LY.y 4\_a9.") 0,99 u_,a U‘)"‘ g_:)_c 9 U‘)B
Jlis 50 (e O L0 aigy oy @ Voo
> u...mlf oD ULWJ GLU M‘D).: (u‘)." u_:).c
5 gy [Flowd s p) ool caSe yioghs Q)
2ol gl ol w5l ess (V) ), LSen
GRACE slwosls oSy 5l oola ol Lo 1,y o,
L0158 5T cvas s55d5 0 sLaosls 5 (s et
i e 591 addllas o (V) an 5 (S
oolaiwl b dilio,gls ddlaie ey slol adss o
Lol Jos (s 5 (Zuw J85 o,lsale lanlis ;)
YooV 44)95 0,99 QSE l.Qol?: Slaslie 9 o) u;?.la.w
PRIgE .[?].\_;lcx_';_-;»loﬁ. aileoygl5 didbaio )y
30 S slrools 0I5 asllas o (VWAY) e
u|)_:‘ L,;:LJLE.A 0dgd—20 L;‘o)l.'é GLQ"T’T G’a"" )
sleslawl U Jlasles ol (o LSl cye
ol o Sl 5,5 slojlgale 059, slaosls
ooliiwl s )5 dilale sla Jowe 5l ol Cawsas Jolao
adlllae jo (Vo V0)( LS ¢ ool) dlllmss [Y]ais s
oS Sl S slethd g Sz e slas S,
ey S laools 5loolaiwl b sy ool &l s
B g Sezge St g A (e B9 99
oo)j oolﬁ.a_m‘ L)’“")j Lgl_%o.)‘\) C)l_»o‘ (5‘)—' g_g“‘jlf
Ay otie Aol 0 g ao gl el LK


http://dx.doi.org/10.61186/jgit.11.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.2.4.7
http://jgit.kntu.ac.ir/article-1-921-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.4.7 ]

[ DOI: 10.61186/git.11.2.63]

S0 Slelbl (59lid | wdigo — pole oy piis

1o P Yliuwls @ pg> 6 jlosd @ P> jL Jlw

3,9 L)‘J"‘ u_j é:l.w o pde ULA)Lw Ja.w}’ Lm).uoj).u ‘u.’).‘_w 9)_m> 0d—w Lrw'.‘.w‘}éb oli«—.w‘)iﬁ.]am
g CxBge (V) JSi j0 05,5 o )8 (6,50l Sbloas! g Seis ¢ Jueloul o8l palal « Slox
bl lasul 18 09 >g0 slb piogin SoSTy Al dwlbe Jlw jo e e oV (4SSl o
S 09y le_ibolf.._m)‘ 9 ‘wa».w‘B.m 6L¢aoli..w| éu‘f la).uoﬁj.u 141 Ls‘)“) ‘u.ul...w] ‘5.3).»—‘ u‘j&ui

el o oals ales ol alale &y 4 aS aiil o omlis Lis

& edi \ \

J\V_/‘\\\ K
—_— iy, \’J\ ]
E b]
P il
I Y B e
ol (5 O g3 18,000 9,000 0 18,000 Meters

:l allas 5la 03 50na

axflloo o yg0 0090 1) JSCU

S i 8 o lgale dalllas 0 )90 03g0xs o J o ylgale axlllao 890 adlain —)-Y

oﬁlo;ﬁﬁwb@ﬁ#\w &L:.wé.:&‘o):‘d L’“{;
e b obaine gl g u'*‘lf;—:‘j ol 3550 0 5y ol mbis oyl oSl )5 slolsmle o35,
el dlax Jo L g OYOYA 80" Sl s> Dby 3925 b e el 035 wal 8 Jlax wlide

5 omls S SIS Sjud Lo a4 Sl ag
o,lsale slaosls 5l oalarwl Sl ¢ S I )5 ols!

ool oale Gislad (V) S j0 9wl o Yo OV \a

9 S5 whie b old (K6 (lp w5 (o J&
wis s o=l 5o 0l 3l DV ees 1y ISl e
56


http://dx.doi.org/10.61186/jgit.11.2.63
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.2.4.7
http://jgit.kntu.ac.ir/article-1-921-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.20089635.1402.11.2.4.7 ]

[ DOI: 10.61186/git.11.2.63]

cee o8 1T Gl oo g o s Ol g uks ) o

UlyBo g g ygSs ruw>daz0

51°30'0"E 52°0'0"E 52°30'0"E 53°0'0"E 53°30'0"E
T T 7 — i . | s
oy ;"“rj,/ B PN T W - At {
z ~ Kf ‘i\ .;..l% \ \"‘/Nli‘-’ | _E.:#./ =Z
off fufl ji N el | S
o P b ; 0
- 18 ‘Q&%\(’L p-
g N\ %S -
redl X
! RN
=\ . :
< S| g ek ~|.w.:..:..:{\\/ =)
o1/ L \ 2
e Y T s
& . \w )
AN A
39S R
z ol Q =
£ \ =
2 N N o
T pAes MR ,\\QAM 12
o] = - - ®
L 2 o %‘L% N
0 ] i btz y ¢ )
b gl ‘g
z 5,{“22 N \§ 2 £ o, S
o| M5+ f;\ ; a2 5 42 5 - :
-3 S ;vﬁ 53\ %*: M 7 I k4 s 94 o Q I:I ol S s
Q P o \\\‘j\: \Y‘/' o 1: o -\‘ 00 Al i ad
g L'\ N ub'}\,ﬁ' * - ,u”xfw‘"{'. L’% ~N l:l o slag) iy
51°30'0"E 52°0'0"E 52°30'0"E 53°0'0"E 53°30'0"E [ ] ot lanayoae

Qw)f WJA: ‘5lbo)|gblo axflao )90 609dx0 .y J.iw

Sloailb cipe) Joad potd Judo ) (e Soo 35
asile o Sl glacc s o 5 balyl; dsa 5 o
Di¥lams oo plis 1) S5 ey o yin ads
(b~ . L.: f(b~ &L_Q.‘)')‘ )é w)_f 5_19'9\) 6Lma)‘9,®l.a
AUO Jeo asgly b cabad 4 SGo 35 (6l )0 (5 5eskS
Mo 0SS 5l 6 yaghS YV e (oo, alols b a0
I ;0SS S sloo,lsale aSyl 4y axgi b S oo
Sleme 4 S o b, (LEO) yao) (ol Hlae jo
(_ngul..x_Ho grEnT > 39—*’(5" asLl \CLL—SST 0)5).'
i S LL-SST gl 5l oslinl b 231,85
3 Syzele tsl adls 1o )T 5 ol oz L
33 )‘ u,uJ)j (_gl_%o)‘}bL‘o as snli& w‘ &5.' w‘

3 Low Earth Orbit
“Low-Low Satellite-to-Satellite Tracking

7V

Wools g axllao g, -Y

e g adllae () (o) 4 ctalllas 5l 2w ol
adl plais] agh cpl jo eod colaiul slaosls
s

oS (B o ylgalo —1-F

Obosler G S piiie 039 0S4 o5 loslgale o590
Sy oate YL (oLdb 5 (69,5l (e
el Bime 5y ysele oLl (sladla
oobe VY o s cal Lul3S5 oBiils o LU g b
Ol Gloj Dl 380 (o) 61 VooV Jlo
9 A oS Segele 0 Qb LS 4 (IS

L s 695 = o) el 0395 5 el Sl s

National Aeronautics and Space Administration (NASA)
2German Aerospace Center (DLR)
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! Global Positioning System

’the Center for Space Research at the University of Texas,
Austin (UTCSR)

3 Jet Propulsion Laboratory (JPL)

*Geoforschungszentrum (GFZ2)

¢ http://geoid.colorado.edu/grace/dataportal.html
¢ Goddard Space Flight Center (GSFC)
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Assessing groundwater level variation in alluvial aquifer of Aspas
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Abstract

Optimal and sustainable water use requires the assessment of the balance of both surface and ground water
resources. After launching GRACE and GRACE FO satellites successfully, using satellite-based GRACE data
to evaluate the storage change in water resources, especially in groundwater ones, received special attention.
This study aims to evaluate the groundwater storage variation in alluvial aquifer of Aspas (726.81 km2) in the
north of Fars Province during the period 2002-2015. Satellite-based GRACE and GRACE FO data provides
large-scale groundwater storage variation, leading to large uncertainties for groundwater storage variation at
the scale of an aquifer. Thus, the GRACE-scale groundwater storage variation is evaluated and then the
change in Aspas groundwater storage is assessed by using a simple downscaling method. The real
groundwater storage depletion (evaluated using groundwater level measurements) in Aspas aquifer is
compared to the downscaled GRACE-based groundwater storage depletion to validate the results. The
downscaled GRACE-based data for the alluvial aquifer of Aspas shows annual groundwater storage depletion
by 25 million cubic meters which is near the measurement-based annual groundwater storage depletion that is
33 million cubic meters.

Key words: Aspas aquifer, Fars Province, groundwater storage, hydrological model, downscaling, GRACE.
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