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! Feng-Yun means “Wind and Cloud”.

2 Advanced Microwave Scanning Radiometer 2

® Soil Moisture Active Passive

* MODIS- Moderate Resolution Imaging Spectroradiometer
® SMAP- Soil Moisture Active Passive

VF ul.....wo) AN Al?/p.ﬁ\) 0,92


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsa.ir on 2026-02-17 |

[ DOR: 20.1001.1.24235970.1401.10.4.4.9]

ol T zshw sladibol

iy, Sladllas 5o Lol conl K0T S Cogb, zlsnl jo 590 5l it Sl @lidS Olidss cwyp b

OF Sl St 5 G Jelowi 530S 5 00l aslsyy S cush) glpil sladoe 5 GansSS guyp @ Fhe
Wyl S Cogb, S Dl 0 5550 i dae 5 a8l SIS slapaie a5 ] 5l sl sols sy
a8 A (63,46l WWAY-AA 5Ly Jle jo e, lwl o S cugb, L8, o co bl Bua b ol asllas
Oy swosls pleol Slaa ailele S Cugb ) a4Y (g5l wlidnyy, 5l eolainl L S Cugl, Jloy ay comd Ll o)

ol odls i ls 5 eauay cpl p e iz Julse 53U S Judo g

gy 9 dlgo
axjllao 9 g0 0090

YOVET G s YT YV VYT B YV YN EY! Ll laib e o ol pl (655 e dilate gl j0 o b bl
Slial Gl b Jlods 5l liwl ol () JSK8) Conl 28,5 15 xy0 2ashS VYYVAR oy b 5,5 0-° ¥+ F1" 15 00°
wlaws lo)S Ll b 378 5 085000 Ll b oo 5l peds 5 Soalng 9 49kSeS slaglivd b pie jleon
BT g e AV (ol gl YV glls Go)ls il cgardyoz VEe v Lo (65505 Sloadi 31 Gk o
Al S5 5 b lganls ol sons oand el Lolb slind (3,8 i af ot cgz b o,STy sloosS can
sl 555 Sysots Olsy ool 5 o slasl ol il s else 3l o 5 ens bl olesS Wi IS >
o2 bl jlas e Jlad s Jlod aml -Gl 15,8 qundl el aseiie aml 95 4 lsioe |, oyl oliwl can
Jols 5 w35 )13 (o8 slaogSars; ol alols 0 &5 (Byh Cgiz g gz al o g ok LSS (latagy
6O Jlrigs 5 ofSn potr soile a5 ele Jdow (g, 4 gt elel ol b el slaciis
Csbye g Jotne 4l o Jlad i g 0 4l a5 48T 15 oliul ol s sesll 4l g sols sl (VWAQ)

5SS p p 0y ey i g5 Al g 0y ook e des g p 5 Al (oS

R ar E ay E afo.mE a80.p apetmE
z z
: =
i o
° il ;:
- v -
z z

Laial
z z
% . =
3 e -
< eu:)‘ G <

TAYACp il - ks R
_— ey s N R .

SNVA S o _'ﬁ'.\
F ot z
z »°'"E ar®.' "E ar®' "E a¢’ .t E a8t E 8#°.' E =

U‘)"l 30 eS| 129 3590 099X OLCUU”)‘ ) M}o :()) ,Jst

VP Gl IO olaf g 090


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9 ]

038 bt 60 ylgd i S 3L 31 g S Cagb y (Sl O gk oy

G (09

oS ey, ®

Casby 5 0 bl € sl S S alad, gl (ST Caghy ik 5 ilebiinn, @y ohol by
5 gl coz bl ol gm0 il ees n (Ulaby & Batlivala, 1978) ceul wlieS )5 Sk
S SSE D8 b S Cogh; a¥ il wugh, (SaSTy @i e et 5 o> Sasb) &Y il
9 o) 9 Sloaslice slaosls DY game allolu (pl ol !5l ’O.:.a)’ sosls pleol Sl alelu 5l ax s +/Y0
Oilgy S g0 g cosls atdyiny pleol sla by, 9 (e e siledoe Ayt slagts, l eslinul L) (slejlsale
(o) Shalive g (595l mamin sloosls (o5 5 il e pitass olren 4 VL Sloj 5 (SIS SIS 208 Sl
Lad 5 69,5ilen o ylojlus lacaiils Jawgs S jiine jobay Jow ol (Liuetal., 2009) cowl Joo cpl o 34 pamio S
Colme oty Mallis 3550 5 557 ple 5 oulidmplidl Lo ool o8 slaglyy 138 3550 (L)
39,4 3 5 cawlie (g Lol 0,90 Jobo 4y ax o5 L (ROdell et al., 2004) ol 00y 00l drwgi calizee Y guame adgi jslaieds
e ewlidp 8l alizes Olalllas (gl owbidilgn slaolns] glaosls (LS )0 aools 5l laabsl b lg5 oo Waosls oyl yog
pleal Slaz wlel Y/ aseas .(WYAF o)) San 5 (5 yme) 9g0d ooliiul j5iS calizee 3ble o ae g ol
VO S SIS Oya8 Lo 4 Yoo oo ) b sl g cadigileand Yoo o angily SO Ayl j8 ey sbdesls
ol 438,518 poac yiwd )3 4z

5o byl sl ples oo a4z jo e S maw ez Cusby 4 (60 Cunlus (g)l0l, polai jo S92 a0 slaail
Logo ol g S ol oylsnle g0 Julis wgSs 1555 acgaze Sentinel_1 cﬁ)y‘u Sgad oolatwl S cugb, olulis
v Gl o YoV F o jo a5 cal C Wb o Jled zge 45 plcw 45 j0x0 5 o0 43 Comnd 42,0 YA+ LM
O Cod O Camlis egtan aijg, b zaegS JUd pineew oolaiwl cledy el ouls Lo bg )l asolil B, 5l e
odiziiw (pl el )8 g Glyieds 9ed el it pglad b0 4y 0B g Cedl o5 Loyl (> 5 92 W lailS
o3l ye Yo 0 e LS &jud 0,00 |y VH 5 VW HV HH ailfgs gla ks & jpots pga il s coulls
Sl iz cpl Sleogar [0 5l eshS Feor BYD: o0 10 ol )y, & cliloy Sl

050 Luils,8 j0 ki g0 C uil b (SAR) esian 51,300 Slol; ows S 511, eosls Sentinel-1 o,lsals
V1) 355 ¥ 51 e s e 5o sl GRD sl 3 olas ol aegacms ol 35 o 5591 gar (€ ) 35,0l55
Yoo | Sulige die) 4o degozo 5l oolaiwl .l Slucdl ¥ g (oo a8 b las o) Wb oS 5 F (e F0 L YO
Jold 0258 5 colfiws gl Dy Slerdals a4y iy el b el )y 5 baaily 5l (Sen (gl dsgacme 4 (10,5 ild aieils
s VVHVH uib g0 g HH L VV Wil SO 5l ale S SlaS 5wl S gml p Db b F 51 b Y LY
HH+HV

G50 8L 0/ (goges Jlaul (ol el ST VV

28l b yof 28l Ll eyals a8 S :HH

B3l Bl o | sogee Ll (il go blite iudad VV + VH

$0g0s il yo [ 88l il woly g0 abliie inhd HH + HV

Ol el aball (2 50 4z 0 o pan jl0g 8 ooy gl Jeld o ol Blol «aglp il S ol 08 50
99 .35 0 Sl sus &1l "geolocationGridPoint" eai guus 4 aLs "incidenceAngle" S5 Sb 9,0 b il

2 6l palad jlesis IS0 glaguliden) 0 o LS b 5 mhe GRAs g S SlL

! https://ldas.gsfc.nasa.gov/gldas

VF ul.....wo) AN Al?/p.ﬁ\) 0,92


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9 ]

ol T zshw sladibol

YYY . ol 0o Cawy S 0,15 Aqua g Terra sloslas 9o 2 ;0 MODIS ooz .o zlysetnl uole saize
g0 F00 (il WL TP T slajle KT S (oo onalin 1) ey gl JS LSS 5y 99 B S0 5o g Sl eglS
Cowd 4y o Vo g o B e YO« - olad 7oy aw o |y Wools g aisS so (6503l 1) ey o VF.YAD
L, 95 g b wgildl cro; slo Sy wil o caws 4 MODIS wlaalin 5l 4 losls E¥game (6 ko 5] o0
Jyame 25,5 )18 ooliul 000 Slozr b (ome oo 50 laaig) g oal b Slalllas (sl il oo 45 WS o oy
9y Bk ol &S il ey sle 6 sanabib sl b &y sl MODIS TerratAqua oS 5 (es; s
Jols AGBP lawgs ool oy pa5 asdo VY (pey (il adgl )b IRV PP PR WG | S IPUUNTS SCOESR PR VI
w55 b aS o ) S bgy g aib aw g (Gl Lawgs a8l ok aib aw ¢ a5 Abg adb V)
ooy 53 sl el b ot é abal, 5 S Cush, sl olsn ammt o ol Cewday o350l VS e slaay
Lay el Sl S wbae pya¥ olaiy oy pile ganasds s, L o (Greifeneder et al., 2016) o, sl
gl Y S &0

Ssai o b gt 5 ooy 45 ool ol b (305 0 (soinainh Sy oy oy oetle s,
Slae Wgde o3 arasd Gore slaptsSl bl p Geey GRde GlapdT 4 s ead anlie S5jsal
Slp e Gozins L L aiS o (O 5 cenlmosls o gassatis losiy o p adle sauS gunaius )8
amio 15 gliol, 05 e oo 5l 1) bl Gilie G S e (onSTas gbhamio 13) caslis gla,e oyl
) b oS (o0 o Losls (o i )5 @Bly )3 018 3929 (WIS 93 s (2laz) abold (St &S Cl 21>
Glagazmay ojlgan (oBjsel Sladigai (o ;0 45 Casl (aziie Bl AL (653 i plipebl 4l &5 oS Sl
NS 90 (6 S ponl 5 o dla (51, (FOOdY €t al., 2006) wuS oy o5 1) (6 1S puoncl o (3 i Silgiy a5 515 0424
29 g0 dmlne SIT4 S 53 (o GBS e Gy n) 50 29se eoliil i sl g 5l o 5l oz SLelS
e me Ngd @y 50 Sos Bib o —ll I ladises pleS g 50 By o ) (S Sladiges ples - )i
Sy oges sliwly 5o RS 5l S g0 e sl sladisel (3o alols oS il glisSa (¢S e
(Taruvinga, 2008) 545 yiSTos Cawl (San a5 ol U (6,05 paona

odd QL) 9)50 (Slej il @

03l syl el o lriali jsloay 5 Ses ol yan ol 4 goanie ol slaailele 35,5 L IFAV-AA T L
51 .(Falloon et al., 2015) cwl S Cugb,y » S50 caddl jiio 1 St Olsieds 1L a8l e ol Jloy
Sg o ped 53 glol) plal a5 AWAV-AYAA Sl o5l )0 pslad ailee 5 (8,0 090 Olsear (2l Jlo el 5,00
A oolawl polas (60,90 p polie ailie 5l G ol jo .o Cbkl addlle Cym S Cogb ) og Sy olgiea
5 o (S togeoly slallas b 5 crmoj Gibsr ite Ll s nl Ll Lo b ol (slo Sy 508 polis
o 58 oo sl Ll ams oL 1, ol 3505 4kl 90 ol Casl S eSiin a3l 5 25,5 n 15
o295 (%00 Sl s solitl gz 255 g0 8 2lsm 5 O slacn L g el Sloj 53 03l 39z pac 5L
Dl sas 53,51 Google Earth Engine ailolw ;5 saspbcus ol 518 sl

TR 8

ol I (g3 (miwlone Lz 10 (i Como sdsliansdy oo Ceol p3¥ ganail (bg) 2l ) omg
Gos 1 85 oS 3l edliul b oS (o lh il el lie 5 (555l Sl 350 5l st sy Shis
g 05,5 Cal o auS o Jloyl digad acyie il 5l Oledllol 4z B Yoo ya g 00 Scaal (g0 gl & Ve (Yo

! https://code.earthengine.google.com/7d1b2fa43d046dcfe61dc53d45681396

VFe QLH...\.A) AN A.l?/p.@d 0,99


http://fa.wikipedia.org/w/index.php?title=%D8%B7%D8%A8%D9%82%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF
http://fa.wikipedia.org/w/index.php?title=%D8%B7%D8%A8%D9%82%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF
http://fa.wikipedia.org/w/index.php?title=%D8%AF%D8%B3%D8%AA%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C_%D8%AE%D8%B7%DB%8C_%D8%AF%D8%A7%D8%AF%D9%87%E2%80%8C%D9%87%D8%A7&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF
http://fa.wikipedia.org/w/index.php?title=%D8%AF%D8%B3%D8%AA%D9%87%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C_%D8%AE%D8%B7%DB%8C_%D8%AF%D8%A7%D8%AF%D9%87%E2%80%8C%D9%87%D8%A7&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88:%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87/%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF+%DB%8C%DA%A9+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D9%86%D9%88+%D8%A7%D8%B2+%D8%B7%D8%B1%DB%8C%D9%82+%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA+%DA%A9%D8%B1%D8%AF%D9%86+%D9%85%D9%82%D8%A7%D9%84%D9%87+%D8%AC%D8%AF%DB%8C%D8%AF
https://code.earthengine.google.com/7d1b2fa43d046dcfe61dc53d45681396
https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9 ]

038 bt 60 ylgd i S 3L 31 g S Cagb y (Sl O gk oy

o lCawady Joe 2L b)) jskaieay a5 o a8 ISy g, opl bl Gl Sy Aiged lsicds osls ol
Cowl lallas Lwgie 0oiSciuog o dallas jgdme lawgie ads, RMSE .o eolit.! RMSE R? s ezl
039 Sop slalhs 5 w8 (oo (23059 |, lallas wils; o Ol @ 1) a3 (625 (uSls 5 8 92 Jg alall, () alail)

X555 (o8 (6P e

RMSE = M

1 = ~\2
EZ(QL' - Q)
i=1
ool 2b3,) S50 Slodiges JS Slaxi N g oadisjlwands 5 oxdly ools ool | e Q) 9 Q o0l YU alail, o
o, lre 51,500 (S0 ol g il 35S o] jlade ax ,o g oS o Bl 0 1) Colgs o b Hao 5l (5 ol RMSE
(Adamowski & Chan, 2011) ceul jeeslio ail 5 Su055 S a4 a2 ;2 los ol (Y alal)) ool R?

%(Q: - 0; )Z

ZQl ZQL
o8 o Greifeneder (Y~\A) ohKen g Pasolli 57 wlul » S cosb, (gileolieys, Guod cpl 4o

R*=1- )

Wl o 337ge logl L s platiy Jlop oedle anaih oy, ool (gl 4Y sl L35 (T019)
.4 1,>1 Google Earth Engine

S Jelos e

L G o nyaely 5 olobid |) alas glo)bals Glsige ol ple B jo S Llos 5l ooliinl b
A (VY Srde) 05 co ol |l SaiSTy, ol Yol 5 ( Se8s> oy olad Jdos _x,.,l).e Llo sl
ol bosls Sl @95 (6503l (Harvey, 1969) cuwl (SaiSTy s Loles 5 dities sale ls adgs aTs ol
9 on JB el g oy (Jsb g S slaaddge glisl) o olad me Olpal B aiS e pel ) ] Sl
Slatie lass, 51 (bl Blyzsl Godm (Sl 35 50) oKl S e slo adls arulxe gly ail anylic
o oolawl (F) o (F) sloakal, 5l oyl (Vo) oo,e 5 (Xe) Job

TL

i=1 Ti Xi
XC Zn Ti (Y‘)
YC Zzl: 1lel (f)

b as)le (59 Ti g o2lse JS Slaxi b pl N (2)lse (635 5o (peSilee i s X, Yyias)le olaisneyi gxi bxul )
G sbsy 4 b sl (gl gl LT aS ol 5 S Cashy S5 s8I 0,51 Camds (gl wans] Jalos 3,50 42 0 gl
sl oy 5 olayg; (olad (Siwandss (1905l atilen - (o035 ol (ldliiz (5 4 azgi b ol 292y il
Sobe o gme olad aal) (Jle sl (VYA (g hew g 0,Slae) il (gareds;)l Sledlbl gol> Wil o 2l § o]
O g 2lor g ol (slag e st o wilg e Lailsy ol plulid el jslome (g e o gime (Silien L)
o il s deoligg, e oogr gladisr LSSl g oyt il Copal Sl rosgay J3, r SlSe else S
L oS Conlrorsny SlSe aezs 05500 slom3ls 51 (S o)lyse ales .(Haining, 2004) ol (o4 Solas i « Jslas
(Dai et al., 2010) el 51,5 L5 (@) alas, 51 oolical
n¥isg Y=g wijx;—x)

I=
(2111 121 1W11)21’=1W11(xl -x)?

)

VF ul.....wo) AN Al?/p.ﬁ\) 0,92


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9]

ol T zshw sladibol

059 Ml Vg cala Xy S5l Xoapl 1 odsay (4K (59, oadonalice ojlail X daodyay slasi N cadal, cpl o
Sl 3 s Egerme Cusl (lad (Sialy (l5ee oaimo (Lad 5 0ud 3505 & jglome bl oS Sl [ g1 4y Blae
ilizs sla g, 4 a5 (Haining, 2004) ol >lg5 s (osyhe olad Luls, dcgeze o3lail sbsS {Wij} slagys
b (e STl cnl o ol (G55 59) Su g sae (25, b oy x5S 4 el 51 (S ailaslons L8
slbien yond 5 039 =) 5 ) ey (ShagS o aiile 5 g0 o)l 0g walss Wi = 0 il jeee
g 039 (Ao (e (Soarondss p (BlsF -V 4 e polie el 658 (S o8I bisS ) 4 SGop polie )l
e S5 jlade (ol 50 5 (3L Sumdg) w05 (A5 b polie SGap Vb (0))l b polie oS cosl cnl sbgS
@ bl ite b Cutte jglme alaiigy sl o)lel polie ST plplo es o lis | (S Bolad) S 543l pac
{(Gail et al., 2007) coul ate Sl Siwon il uSilee 51 YL HsSie aladi g polie a5 el (pl ses
soalive Z oy0 slas jo8 51 0o ys A0 liabl gl , 355 e oyl olss Glabl plavs Ky 38 Z 6505 s
B Ly, glogme 5 00 5 5550 Gliabl mh (o jao (28 il (FVAF) Slon Z oyed 5l 555 Z(1) 0oy
OYAF lesls g 0,51es) 55 anlss Llozul

XY B IVE iy oyl ] S Cagb, e slaools plisl Sl el ) gz e SB ush, aii
O WSV S8) Sl 08 (eedd Conl S Caghs) (p0ls (LaS sl (sogee g0y &5 S yite pr aaSeo e
borye S Cusb, jlade (5 el 99 Loy addllae 050 03g0me 1o S Cush) jlade (n 508 5 (25 e
SL Cugb) jeiS 3p0 Giba m Sl )1 Gl 355 ogix Jlade (2505 5 Grae Il 0 o St &
g0 S5

arewr g aves g atew g afen mE 230 mE agou g
S Cawlg>d !
ey i
W .
gz o —
z s we | E =
slro =
& W e o
i o 2 I
-‘ reslie
f)‘!.)):‘
ST a8 A
2 e
-4 i z
B Gl sl //
i : Eidgye *laiel il ool ,-" %
z =
: %
fa f
= =
- Ll =
2 : : <
> LN >
(o et o) S Supls
YT e
Fal LI A P TR s |z
: fo Y \re -‘
S o
¢ S E Y0 E RS TS 580 ME S5 E >

0y gools pledl Slea ailolu ool gilwans S Cugb,y (SuoSTy (V) S

VFe ULH...\A) AN ..\.L’>/p.®\> 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsa.ir on 2026-02-17 |

[ DOR: 20.1001.1.24235970.1401.10.4.4.9]

038 bt 60 ylgd i S 3L 31 g S Cagb y (Sl O gk oy

JS2) VU e S5 0,08 b S b, 4y GO0GIe Barth ENGIe 3 o g5luonly w990 sl 51 o
ools a5 S Cugb ) jlxia lareds (Yo VA=Y F) dle czn 1.0k 10 caSayin oo caSayie +NF B o/VY s (F
355 & |y e (b oSy 023 9 JEe nimly AR Sy 2 3eS el sy gy (s o
65 Nl e slrosls plesl Slez alolu jo Cugb ), sloaiss cul casdly cpl saimsjlis a5 wislsy plais|
OY 09l a8 )5 e wlgh ol de e ulide ;0 a)lS (6l g s o a1, Sldllas lrosgams ;o JuSy pois
Las AA-AY of Jlo 5o caSeyie pcaSeyie VAL <NA o (F JSE) YU SlSe S5 @508 L S cughs,
o] Cawdds 093 ol o ol A (g3aRe b sailels 59,9

I Ll 3 Mg ELatld 3 Its g Ll ke
= a0 |
‘®‘ ...............

2 O Raghee e -
3 Y * -+ P, O .
R . ST o
0 e Tl -
z § z
) ! .,
. ' .

H 4 o
3 ] <
z z
: 0
) *
£ v
- <
z z
) ‘.
N YA Qe N

Y
Lon il 200 cle, Ny , ol ‘.“ >
[ R RN g % ;‘-: o b &'

Z| - . 91.“ I e —— |2
3 CSOANL s A Yot A e o
E a‘l.l .IE "l.l .‘E "-Q.l ..E a'..' ..E ”.'l ..E v.: ..E ':

SB Cugby SaiSTy b (F) g

VEO) Gl /YO alafgs 0,90


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsa.ir on 2026-02-17 |

[ DOR: 20.1001.1.24235970.1401.10.4.4.9]

ol T zshw sladibol

e 3 P 3 e 1 e g P 3 ] 3
& 4
s
3 -
- .
z f z
] / b
i / ree
. ! .
= b 3
] !
: %
2 z
z z
! .,
{ A
: -
= - — — el X
3 8 LA .-

H Wl oE :

ol Jle 50 S Cugh) (FaisTy «(F) b

Uas 0,00 (28lg yliwl diges &)l50 2] gbaosls L YL S 508 aY slo JuSy o i SGo 3 anlin
Glae 4 SB Cogb, g lal PMaol oi S Jdos g sdel cavsas (0) JSb Gile SB Cogb, o lxials
Pk 0ad odalin S Cugb, a5 was o lid Cude 5l SO cwl Soeaily 5l b x> e lade 51 Gyl
Sade 5l 58 el sdaline S Cosb, a5 was ol e gl S aS by ccnl 00 a2z e Hlads
Lgie jsbay g VA g NE o g Cotte g lmal lade 0l 03,5l 55 (F) JS& ,0 4T jsbyles sl 0o &> e
5 |y 65 s Sl el e Sugby o5 Bble cal adl ioli8l Sliul o CaSh i caSe e +/VF
Slasls (65 Cughy &5 0p g Jlad Gblie sl oogy Gl Gz 9§50 50 S ke Sute g)lmal wles S
iloads Cughy (ioldl s 56

VP Gl IO olaf g 090


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

038 bt 60 ylgd i S 3L 31 g S Cagb y (Sl O gk oy

[ Downloaded from jircsa.ir on 2026-02-17 |

[ DOR: 20.1001.1.24235970.1401.10.4.4.9]

av g aver e ares g FIENETS 2a% g asre g
ale>a !
: @t
&
z z
. .,
: .
= - =
= / z
L} s,
i IS
- -
: / .
b :
: .
4 4
- z
1 .
: P
< -
R =
Siaat

Z| . R ~ . —— | Z
:- LA S Coh 2 Ae VY. \Fe .
: W E O E ot ot E st E ' E >

O S 3L 3l gy S Cugby gyl ((8) S

9 Sy 2 polae 233 Jlai o L () Jguz) ab dcwlxe prvalue= </- - b SIS oljee +/A0 s li e

o booyle Gladgs ool o)Ly Jlo jo cusb, SaSTy g bual a5 ol eols lis & Jeux sl el

B e Ve Sl S wlelas)] o St S Cude g)lial glasanaigs a5 0,5 o ()l 0 Sezse laatis
3,18 3925 axlllac 090 03guze YL Glelas )| jo oS (gaales g Wilas S

Significance Level Critical Value
(p-value) (z-score)

0.01

0.05

010

0.0
0.05
0.01

oo
:
;

|
,[

Random Clustered

Cagh ) 5 Lual gaiaalbes o9 :(F) JS&

oubdpwlxo ylyg0 S o ylol a5 () Jous

P-value Z-score obls Sazil 090 ezl Ohyge Lasli

e Yaf/AS eee ¥ - NLEY

VEO) Gl /YO alafgs 0,90


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9 ]

ol T zshw sladibol

sloosls asl (ae slas i aelp Coz mie Slaewyn 3l (o WlEer S Cagb, (S s g b
a5 Loyl Lol ot o yiws 50 VAOF Jlo 5l S bas Cogb,y cyao) slaools pleol Slam i o0 g jlwdrds
SESE D)8 ¢y a6yl s Cagby (goosls ol SIS @O0 cel ol bosls cpl SIS SIS o508
3 ecgagase oboul cel icuwlin SauSTy b olaSlis slooliins] 0929 pas 9 sloylgale sloaizin by S
bl lojlgale pglai 5l oslinul b Gudod cnl 5o 09 oo (65)5laS 5 (Sejslgyn Jlaw ;o baosls cnl 58
Google Earth 1o 05250 (55,IL sloosls 5 lapi oSl 51 30 5 050 5 e g, S5 9 YU SCS& &,a8 L Sentinel _1
sobar 5 cIVE g JOA o s Cude addllas 5j90 o3guze 0 S mhw gezx> Cogb, (g)lual lade al S
O y90 009 u).c 9 JLO.MJ Comwr O M)JQLM u_').'pf 454.»31.1 w.»‘)ﬁ‘ UL"“"‘ o u.a&a)...o).) u.’&ao]«.a <Y ‘EAJJH
delse i (R oo las Wl e 5 wigse 5955 )y Ceas 0T 51 3k slaaibeles S &S alr s adlllas
Sl slaosls L YL Lw.w o po Ay a8 b all ddllas 550 03guze S Cusb, ol 4 > o )
Sl aib el aiiis s S soxx> Cugb )y 4 (6)1]) polal (0 05250 Dledbl a5 5 S (6 S A les o
S8 b 6,500 saiziw STl ail ol 98l G it sdiziw a5 Conl g Hleas S Cugb, 85505 0 5
g olitl )T 5l em o8 (50,5 e 55 Olsf o Bl (25l o & S35 b plejes Jeties 4l (SIS S8

S 038y 5 gl 6 p) flpd 4 Cod Ll Wls 1) mhaw 4 S9i5 Uy 4z S S8 )l sl JUSe
Lis cgias ajg, S > b slajloly cul oodle (Hornacek et al., 2012) aine S cosb, 51 luell LB
oS sleadly @l gl G355l 5w oo 3585 (el 0-F4) S a5l e il Wiz o il
S sl Sy o awlie il o ol slaa el sgase (lady, adhaie (Jllgicas) (g5 ,5laS
Sz il mlie Copde ;0 pie (8 Wilgs o Cugb, Hliil Ca il Cass (o anled asin |, S cogb,
Ohge ojlel ojls 0aiSTy by sladiss soNl Ll oy50 danas polie i85 i 0 b Cogb, S 151y
dSL}"‘ » ‘5“.9 ).mo UoJ‘S ofe e p'VaIUe: 9 Q‘)?A ua}Lw '/ﬂq )‘J.M US; )|)5 e r Q)s.o ‘SsLin MO?
3529 5 odd 3, do 0 10 (g lolae mhaw 10 W0 la g2y e b ks e polie o olad  Saandss digS man
gl o8 Bble )3 (Soluwen Laily, 0gb o0 adpdy o) il o |y SI Cugl; g)lnial Sl (Sronsss
5 olin Y b Jleds o alllas (eils aw IS0 4 ain glaaius Wlos S bled |y 0g5 el |y bl 51 s
B o & i S Cagh) an als (Jg wshioo Ll )y 0z 5 058 o Sl (236 slaailels
w5.b) w‘..\.e‘i 6‘)" S &54 u..ﬁ,‘o 9 Lm(_g)ly_ml_' J‘“‘Q') o..\.&bul.m) '\)‘9"&50 FLEPRWA oo,':.wf axdlao 990 03940
Aol S

slrosls Hlojen oolaiwl caS (lg o canl poS sllas e a5 cddaubre slla> Jlade 4 axg L
Wlgh oo Bxtod oyl j0 oad (gilwosly v,oXl L g o]y polal g ey slaosls plesl Slea s 0ulgjludd
b ooy slrols Sy sbosymw dunlin yuxio ol oS &l)) S5 cugb, SaSTy olobs cyz Jed LB ol
Ol 5 ol ol | S cusb cute 5 e slas,lal agta Lol gy ol iloaliegy lazs >
ot b JleSes S laadly sl 1) S cugh, sleesls g5lwax LSS oyl oaisasl)l oy, 4 ailes S
oz 5l goaxine Jelge 4 S Cugby a5 cdl e ol o alddS Sladod cwyp b S g0 Sl
S Sley ol ;o ey mhaw Sl egdle Liiw (5w slao,lgale alex 3l wax sl saizin ailoglaie

VFe QLH.M.A) AN A.l?/p.b\) 0,99


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9 ]

038 bt 60 ylgd i S 3L 31 g S Cagb y (Sl O gk oy

‘u...A) C_E‘.u L bj.tb Q&A‘ 9 3“55;['“ C‘}A‘ ul...»oya? J.Jéd.u (6)‘\31)) JLvﬁ)...C )5\5)10,...9;...» ul....o&.a} )| oolﬁ.u.u‘
Sheslatwl saiomiw (pl YL S SIS &,08 5 09 S], Jdods ailes )7 ool 315 e Gle Ve o U Gee cudilo

& 35 A
Yo S8y a8 b sloacds g ol glseinl )b Ll o S maw cosb, g bl sbvesls 1 solaiul b
g Jboy aid 5k sl /PY 5 VY by Siad o0 g s me i b guass ol mls ol 2l
3 Gy palar calizee slaail 5l solawl SIS 28l slaosls L YL S oo a4 azgs b </OV g <NV
coSa e [VF 090 B Wilgs oo o, bl jo 0L Jle aS s e plis mlis ol lis |y mdaw Cagls Syl
L ol oos (Bolas pue 5 gladgs S xlaw Cughy Gralidl o lad s8Il ams (2l S Casb) coSe i
Sligios 4 plizes o] (oo liel g Galiste sloosizin b (glogmliiiogn ) Sbgy colre g blze (o) 0iS oo olx]
o e (ilwesly wi oS 5l yStins Cughy i s il slp ean] sla)lS 50 iz pea ol 5l i
sosls Sledlbl ioli3l g oges colatwl LS s sloasli zlsuul cyz 0,800k slaail 5l e o Gudos
Gl G 950 S Cugh, 5 Sentinel ,glas slaail bl 51 lasdsl sl uimen dged solitul w651 a5 oo590]
9 Ged oyl il 5l oed A lie ol b T 9 S0 g ol Culiloy Dglaie gloj o3l b pine) (slddiged slass aS
S b, (g lials Sl el 51 63,05 slagiagty 5 5 ohame Slilllae 3 Gl o] sl

Sged oolaiwl LI 4 &ls avass &le 65y9leS syl

S 3 35wl
Ol b mlie g (55,9laS Slidid S e 51, (6555 wlew 9SS Coles dlie (pl (Basus g alewgin
sladiges Gobs )13 LSl 0 e o5 wnleioe el 3550 cnl st L) 955 (ebDl 1S ohgar o)

&l

oy ka5l eslitul b b ST Cusb, syl OYAY) e | g s wler o ol olall )
FVV-FYY (O (oh,slisS o T Limgss ENVISAT/ASAR

sl el oo b, 4 oy il codlil ol (VWAR) (0,200 Jlonisd g & el cpotp ooil> Y
NO YD (P - el i
TV-F0 (1)F Syl glie clili> MODIS y5las 5l oslitasl b Casb, oads Jloy jaslss § Sb mlans

)‘Qﬁ L)W)f) <5L"°u*‘9) )‘ oolazl Lv S C.Ia.w w&.]o) Q)B]f (\YQA) LS;")'& oéb.\:g}" 9 P L).»Ju) ¥
FVO-YYY (F) VGl ledlbol (5,5ld cwdign . Eoinan gmas A0S g Loty

Ve eoldl e Slidos meynlnl 1o 518 o) slagg, olad Lls, olulis (YA jlasls 2 5. 0 Slae 0

OY-£4:())
Ve (Y Ve canng g Ldlae aslilad ol ] ¥l o)L S gl o (VWAY) o st ) gz 0,Slae 7
Ao

AVE )Y (e bl olad Lo olas Julos (VWAF) sl Y

VF ul.....wo) AN Al?/p.ﬁ\) 0,92


https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9 ]

ool T Tl srdibole

oy5e axdllae A o] jysla 5l eslinal b b S Cusb, samazgy (VWAY) Sy 5 ¢ slosS A

FO-YY YA o (5l o Ldlas . jliaws 1ol dog>

dl.moé‘\b 6)LMJuL~u—Q.Q @LP JJ.A Gb))‘ 9 @)M (\V‘\;) ‘Sn.wl.m)y P9 (G e (S RE d R A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

D=V (Ve F)VE sl o Glodaline sloosls b s

Adamowski J. and Chan H. F. (2011) A wavelet neural network conjunction model for groundwater
level forecasting, Hydrology, 407(1-4): 28-40.

Bai J., Cui Q., Zhang W. and Meng L. (2019) An Approach for Downscaling SMAP Soil Moisture by
Combining Sentinel-1 SAR and MODIS Data, Remote Sensing, 11: 1-20.

Chul Jung H., Kang D., Kim E., Getirana A., Yoon Y., Kumar S., Peters-lidard C. and Hwang E. (2020)
Towards a Soil Moisture Drought Monitoring System for South Korea, Journal of Hydrology, 125176.
Dai X., Guo Z. and Zhang L. D. (2010) Spatio-temporal exploratory analysis of urban surface
temperature field in Shanghai, Stochastic Environmental Research and Risk Assessment, 24: 247-257.
Falloon P., Bebber D., Bryant J., Bushell M., Challinor A. J., Dessai S. and Koehler K. (2015) Using
climate information to support crop breeding decisions and adaptation in agriculture. World
Agriculture, 5(1): 25-43.

Foody G. M., Mathur A., Sanchez-Hernandez C. and Boyd D. (2006) Training set size requirements for
the classification of a specific class, Remote Sensing of Environment, 104(1): 1-14.

Gail M., Krickeberg K., Samet J., Tsiatis A. and Wong W. (2007) Statistics for Biology and Health.
USA: Springer.

Greifeneder F., Khamala E., Sendabo D., Wagner W., Zebisch M., Farah H. and Notarnicola C. (2019)
Detection of soil moisture anomalies based on Sentinel-1, Physics and Chemistry of the Earth, 112: 75-82.
Greifeneder F., Notarnicola C. and Wagner W. (2016) Using machine learning and SAR data for the
upscaling of large scale modelled soil moisture in the Alps, in 11" European Conference on Synthetic
Aperture Radar, 1108-1111.

Haining R. (2004) Spatial Data Analysis: Theory and Practice. UK: Cambridge University Press.
Harvey D. (1969) Explanation in Geography, London: Arnold.340.

Hornacek M., Wagner W., Sabel D., Truong H., Snoeij P., Hahmann T., Diedrich E. and Doubkova M.
(2012) Potential for High Resolution Systematic Global Surface Soil Moisture Retrieval via Change
Detection Using Sentinel-1, IEEE Journal of Selected Topics in Applied Earth Observations and
Remote Sensing, 5(4): 1303-1311.

Jason A., Martha C., Hain T., Christopher S., Mark J., David M. and Richard R. (2016) Assessing the
evolution of soil moisture and vegetation conditions during the 2012 United States flash drought,
Agricultural and Forest Meteorology, 24, 218-229, doi.org/10.1016/j.agrformet.2015.12.065

Liu Y. Y., McCabe M.F., Evans J.P., Van Dijk A.l., de Jeu A.M. and Su H. (2009) Comparison of soil
moisture in GLDAS model simulations and satellite observations over the Murray Darling Basin,
Newham (eds) 18th World IMACS Congress and MODSIMO9 International Congress on Modelling
and Simulation, 12: 2798-2804.

Mekonnen D. F. (2009) Satellite remote sensing for soil moisture estimation: Gumara
catchment. Ethiopia Satellite remote sensing for soil moisture estimation: Gumara catchment, Ethiopia.
Thesis of Geo-information Science and Earth Observation, Specialisation: (Integrated Watershed
Modelling and Management). WREM Department of ITC the Netherlands.

Morbidelli R., Saltalippi C., Flammini A., Corradini C., Brocca L. and Govindaraju R.S. (2016) An
investigation of the effects of spatial heterogeneity of initial soil moisture content on surface runoff
simulation at a small watershed scale. Hydrology, 539: 589-598.

Pasolli L., Notarnicola C., Bertoldi G., Bruzzone L., Remelgado R., Greifeneder F., Niedrist G., Della
S. and Chiesa U. (2015) Estimation of Soil Moisture in Mountain Areas Using SVR Technique Applied
to Multiscale Active Radar Images at C-Band, Earth Observation & Remote Sensing, 8(1): 262—283.
Rodell M., Houser P. R., Jambor U., Gottschalck J., Mitchell K., Meng C. J., Arsenault K., Cosgrove
B., Radakovich J., Bosilovich M., Entin J. K., Walker J. P., Lohmann D. and Toll D. (2004) The Global
Land Data Assimilation System. Bulletin of the American Meteorological Society. 85(3): 381-394.
Tabatabaeenejad A., Burgin M., Duan X. and Moghaddam M. (2014) P-band radar retrieval of
subsurface soil moisture profile as a second-order polynomial: First AirMOSS results, IEEE
Transactions on Geoscience and Remote Sensing, 53(2): 645-658.

Taruvinga k. (2008) Gully mapping using Remote Sensing: Case Study in KwaZulu-Natal, South Africa.
M.Sc. Ontario Canada, University of Waterloo.

VFe QLH.M.A) AN A.l?/p.b\) 0,99


https://www.sciencedirect.com/science/journal/14747065/112/supp/C
https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.4.4.9
http://jircsa.ir/article-1-490-fa.html

[ Downloaded from jircsair on 2026-02-17 ]

[ DOR: 20.1001.1.24235970.1401.10.4.4.9 ]

038 bt 60 ylgd i S 3L 31 g S Cagb y (Sl O gk oy

30. Tu L. (2019). Downscaling SMAP Soil Moisture Data Using MODIS Data, Faculty of the Louisiana
State University Department of Geography and Anthropology.

31. Ulaby s. and Batlivala P. (1978) Microwave Backscatter Dependence on Surface 320 Roughness Soil
Moisture and Soil Texture: Part 11-Bare Soil. Geosci, Electron, 16 (4): 286-295.

32. Vereecken H., Huisman J. A., Pachepsky Y., Montzka C., Van Der Kruk J., Bogena H. and
Vanderborght J. (2014) On the spatio-temporal dynamics of soil moisture at the field scale, Journal of
Hydrology, 516: 76-96.

33. Xu G., Zhang Y., Sun J. and Shao H. (2016) Negative interactive effects between biochar and
phosphorus fertilization on phosphorus availability and plant yield in saline sodic soil, Science of Total
Environment, 568: 910-915.

34. Yoshioka M., Takakura S., Ishizawa T. and Sakai N. (2015) Temporal changes of soil temperature with
soil water content in an embankment slope during controlled artificial rainfall experiments, Journal of
Applied Geophysics, 114: 134-145.

Investigating spatial changes of soil moisture after heavy spring rains, Fars province

Mahmod Ahmadi', Mohammad Kamangar?*, Zeinab Hazbavi’
1. Associate Professor, Department of Climatology, Faculty of Earth Sciences, Shahid Beheshti University,
Tehran, Iran.
2. Postdoctoral Researcher, Department of Climatology, Faculty of Earth Sciences, Shahid Beheshti
University, Tehran, Iran.
3. Assistant Professor, Department of Rang and Watershed Management, Faculty of Agriculture and Natural
Resources, Water Management Research Center, University of Mohaghegh Ardabili, Ardabil, Iran.
Received: 2023/01
Accepted: 2023/02
Abstract
Soil moisture is an important variable in climatic, hydrological, and ecological systems that link
atmospheric processes to the earth's surface. The rainfall systems of the water year 2017-2018 abnormally
caused more than normal rainfall in Fars province and caused major changes in the surface moisture of the
soil. The purpose of this research is to analyze the spatial changes of soil moisture before and after heavy
spring rains in Fars province using Downscale RADAR images. Using the backscatter bands of VV and VH
polarizations as well as the incident angle band (8) extracted from Sentinel 1 radar images and land use
extracted from the MODIS sensor, a training layer was created. Furthermore, using the support vector
machine algorithm, the downscaling soil moisture map was obtained. The results showed that the volumetric
soil moisture with high resolution is between 0.18 and 0.38 in the rainy year and between 0.12 and 0.24 in the
long term. An anomaly map showed that between 0.14 and 0.18 m® increased soil moisture. The positive
anomaly is more in the east and south of the province, and less humid areas have experienced a greater share
of positive anomaly. Moran's index statistic with a value of 0.99 has also confirmed the spatial autocorrelation
of soil moisture anomaly and clustering of moisture increase. In general, it can be concluded that by using the
results of this method, it is possible to monitor areas with low or high soil moisture anomalies after different
rainfalls and to improve the decision-making process.
Keywords: Atmospheric process, Moran index, RADAR, Spatial resolution. Support vector classification.
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