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1- Essential Climate Variable

2- World Meteorological Organization
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1- International Soil Moisture Network
3- Soil Moisture and Ocean Salinity (SMOS)

2- Brightness temperature
4- Soil Moisture Active Passive (SMAP)
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1- Microwave Imaging Radiometer by Aperture Synthesis
4- Centre National d'Etudes Spatiales

6- Barcelona Expert Center

8- Ascending

2- Ascending 3- Descending

5- Center for Technological and Industrial Development
7- Equal-Area Scalable Earth Grid

9- Descending
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Table 1. Monthly, seasonal and mean annual of soil moisture (m°m) values obtained from SMOS satellite products

(Period 2010-2019)
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Figure 3. Soil moisture monthly average maps produced from SMOS products (Period 2010-2019)
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Figure 4. Minimum, maximum and monthly mean variations of soil moisture based on SMOS soil moisture data

(Period 2010-2019)
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Figure 5. Soil moisture seasonal average maps produced from SMOS products (Period 2010-2019)
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Figure 6. Soil moisture annual average map produced from SMOS products (Period 2010-2019)
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Table 2. Mean annual of soil moisture (m m'3) values obtained from SMOS satellite products in the provinces
3 —

ol . ey oo
Olwjes -[oys <IVA- %
b <[+YA -IYvE A
ol o[o¥y <INYY INY
oS AR VA Jyey

o o[-¥0 s -/-ay
ol R4 <Y -/va
Obiaws AN <IvY- -[-YA
Sonly0 5 4glSaS «/-¥o ANLY /vy
s, -lovs I\FA -[-¥D
Y] <[+¥A Ny -[ovy
e A <A o[\
s ol o[o¥0 ATV -[-50
By lomlydl o[y AR o[-5¥
Sy ol > A AN o[o5¥
Sl ool 3 oloys RYe ofo5e
s ol A% AYY -1-08
olisle,s oleyy RV -[-ov
o ofeey -IyY- o[-0y
5l oees ey -l-oY
Ol A\ AN o[-0
35 [oyY RN -1-¥4
Ol IBg olvy -[-¥A
Slays Ia%% INFY -[-¥A
Soliso g Jle o /-5 [+V- -[-¥f
3 /¥4 ooy o[-¥f
oo /-ya /YA -/-¥Y
olss [-yY RN -[-¥Y
Ozl 5 (bt /+va <[ A¥ <[-YA
Odan /¥ RN -lovy
ohdile I8 o[- \VY oloxy
Oliwd S 3y RN o[ovs



https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D9%88%D8%B2%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D9%88%D8%B2%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A8%D9%88%D8%B4%D9%87%D8%B1
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A8%D9%88%D8%B4%D9%87%D8%B1
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%AF%D9%84%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%AF%D9%84%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%AF%DB%8C%D9%84%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%AF%DB%8C%D9%84%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%82%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%82%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%81%D8%A7%D8%B1%D8%B3
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%81%D8%A7%D8%B1%D8%B3
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%B3%D9%85%D9%86%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%B3%D9%85%D9%86%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D9%87%DA%AF%DB%8C%D9%84%D9%88%DB%8C%D9%87_%D9%88_%D8%A8%D9%88%DB%8C%D8%B1%D8%A7%D8%AD%D9%85%D8%AF
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D9%87%DA%AF%DB%8C%D9%84%D9%88%DB%8C%D9%87_%D9%88_%D8%A8%D9%88%DB%8C%D8%B1%D8%A7%D8%AD%D9%85%D8%AF
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D8%B1%D8%AF%D8%A8%DB%8C%D9%84
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D8%B1%D8%AF%D8%A8%DB%8C%D9%84
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%DB%8C%D9%84%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%DB%8C%D9%84%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%87%D8%B1%D9%85%D8%B2%DA%AF%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%87%D8%B1%D9%85%D8%B2%DA%AF%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A2%D8%B0%D8%B1%D8%A8%D8%A7%DB%8C%D8%AC%D8%A7%D9%86_%D8%BA%D8%B1%D8%A8%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A2%D8%B0%D8%B1%D8%A8%D8%A7%DB%8C%D8%AC%D8%A7%D9%86_%D8%BA%D8%B1%D8%A8%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A2%D8%B0%D8%B1%D8%A8%D8%A7%DB%8C%D8%AC%D8%A7%D9%86_%D8%B4%D8%B1%D9%82%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A2%D8%B0%D8%B1%D8%A8%D8%A7%DB%8C%D8%AC%D8%A7%D9%86_%D8%B4%D8%B1%D9%82%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D8%B1%D8%A7%D8%B3%D8%A7%D9%86_%D8%B1%D8%B6%D9%88%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D8%B1%D8%A7%D8%B3%D8%A7%D9%86_%D8%B1%D8%B6%D9%88%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D8%B1%D8%A7%D8%B3%D8%A7%D9%86_%D8%B4%D9%85%D8%A7%D9%84%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D8%B1%D8%A7%D8%B3%D8%A7%D9%86_%D8%B4%D9%85%D8%A7%D9%84%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D8%B1%D8%A7%D8%B3%D8%A7%D9%86_%D8%AC%D9%86%D9%88%D8%A8%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AE%D8%B1%D8%A7%D8%B3%D8%A7%D9%86_%D8%AC%D9%86%D9%88%D8%A8%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D8%B1%D9%85%D8%A7%D9%86%D8%B4%D8%A7%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D8%B1%D9%85%D8%A7%D9%86%D8%B4%D8%A7%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AA%D9%87%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AA%D9%87%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D8%B5%D9%81%D9%87%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D8%B5%D9%81%D9%87%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DB%8C%D8%B2%D8%AF
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DB%8C%D8%B2%D8%AF
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%84%D8%B1%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%84%D8%B1%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D8%B1%D9%85%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D8%B1%D9%85%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%86%D9%87%D8%A7%D8%B1%D9%85%D8%AD%D8%A7%D9%84_%D9%88_%D8%A8%D8%AE%D8%AA%DB%8C%D8%A7%D8%B1%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%86%D9%87%D8%A7%D8%B1%D9%85%D8%AD%D8%A7%D9%84_%D9%88_%D8%A8%D8%AE%D8%AA%DB%8C%D8%A7%D8%B1%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%82%D8%B2%D9%88%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%82%D8%B2%D9%88%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%B2%D9%86%D8%AC%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%B2%D9%86%D8%AC%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%B3%DB%8C%D8%B3%D8%AA%D8%A7%D9%86_%D9%88_%D8%A8%D9%84%D9%88%DA%86%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%87%D9%85%D8%AF%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%87%D9%85%D8%AF%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%A7%D8%B2%D9%86%D8%AF%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%A7%D8%B2%D9%86%D8%AF%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D8%B1%D8%AF%D8%B3%D8%AA%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%DA%A9%D8%B1%D8%AF%D8%B3%D8%AA%D8%A7%D9%86
http://dx.doi.org/10.52547/jwmr.12.24.65
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.8.5
http://jwmr.sanru.ac.ir/article-1-1112-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.22516174.1400.12.24.8.5 ]

[ DOI: 10.52547/jwmr.12.24.65 ]

vy

SK cugb, by chus cwl paie </ADF mPm?®
P SE cygby albble atty oVl o cal ol Sl
sbass o)l ols &y (/AF mMPm?) o ol
Jb o8 3 o5 agal S Caghy (b Sils
5 LAY MM SK cueb, pSile didi b lies;
oM MM SK cagby ke bl Juad e
Coghy e il ol > Jlo Jpab niosore
ol [Fe MM Ll il b > SB

@ g by )i ) SB Cugh) laodls sgneS 4l
b S Casb clodls ag5 ) yogeusl o lgale clacbls
sly olpale ol SYgase Sl Glgie oglas CuiS
ol sbajgas Sod e plpl e gladp)ls
wlale SB cusb) 5Sile (clbadi 5l g0 odlizul
L;lmJ.\,o Lg]dﬁa;n Slalllao P O‘?KUA SVl 9 u.Laﬁ
lsp @iy (098) moin Sdie g (STl
Silwdiodsn (559l > slol el (NWPs)
Sei hlize eodliul oldles ollllas o gyl
0905 Fo)lS g @S Gl slateds 395 oo Slaiiny
Wl Ses slglde 3 (opad 4 baid ol
Oyge glojgple SB Cugby cVgaze (135 lde)
SB Cugby SV gare (g0 pliens jolate & Dpk
Q).@ d‘)b Lg\o)l}mln QYQM )‘ 0193@ L;lo)lyzsla
5 g CutsS Soe Caa > baybly asle VLSS
b 5l 2ed o dlpiddin )8 eolitul GleMbl oyl (g pdy
ogewl oylgale S Cogby | vuliel 29390 Oldsisd
odlazwl oanl Sladss > (V) o) en 5 (xols jguiS
@ SEocub; ) lisSoilul pimen 35
C83 (pyy g (P slite] jglatody dlwgy g polie &0
P S cusby She gl slaeylgale S slaesls
D9 plol )9S

ol 0330 9 (9l (ginnl wnl

Voo i) g b IVF o)l /omdjlgd Jlo ul 0jgn o pde dolitingy

5 (5 5 et
Sy @ pupario Cubl 99,Sle 93l sori
Stegdl) 9 )15 0350 Zobaw 1> SB- Cugb (505l
S dpgly lp & casl )5l Lol ) 599,00
Gl a8ldawy canlie By b SB  daw Cugb,

wogle pogdl) b gl (alad (uili] (wgel Cujgele
Py SB cugby slaosly Yero Jlo 5l l=xb (gamgd
9 gyl adlas ol Ban .l o 3y9ly Slas aaw
SBocugby Sl g S Gluw slhass Wy
c)|9.:al.a Sk w9]o) Q\/y.ayu )’| Olﬁl le)g dld&h;o
Ao 5Ll 0)53 Y+ ;3 (SMOS BEC L3 SM) ywgous
OuS e Baiod opl 0wl e (Y4YA L YY)
2 (J95 5 gm0 5] ogeul Y gaze (p Fumlic
Uiyl 3y wsend RFL 3las, Jlais) (cladis o))
2 GOm0 Hlhe WY game &S AS asuie g MBS )8
Sly ¥z pl Wi ) RFI oy 528 o0
s pebite .00 oslitel dlo) e 3 Sile (lbadss AJgs
oelaiel b Jae eiS SB cosb,  sleads
ArcMap ()lj8le 5 Lo ;3 Model Builder c L
BEC WYgase jl SB cugb; slaosly glyscnl cas
03> drwgd S Cusby cbais AJs 3 SMOS L3 SM
oSbe sleadss 4 oliwd (Jlo pl sl amis s
Casby VLo 5 Llab wlale (Y412 b Yo)e) allo
(o Vo) 8YLo :Slo 2 3L3)) ogr 598 (slp S
2 SK Casby & 3l Lt esewsl o)lenle ST Cush,
dpdy Mo g ofeeV AieS Mo yedS plaw
dlo Vo pSbe bawgio )i 5 039 yuite +/YA M’
sl [5Y MM ) 0iS S xdaw Cugb,
wogel B Cusby albale :S0ke sbaaid (o)
0338 3> S s Cughy xSilie o 45 e
b osae on Jl bl uypS U oo

&l

1. Al-Yaari, A., J.P. Wigneron, A. Ducharne, Y. Kerr, W. Wagner, G. De Lannoy, R. Reichle, A. Al

Bitar, W. Dorigo and P. Richaume. 2014. Global-scale comparison of passive (SMOS) and active
(ASCAT) satellite based microwave soil moisture retrievals with soil moisture simulations (MERRA-
Land). Remote Sensing of Environment, 152: 614-626.

. Al-Yaari, A.M. 2014. Global-scale evaluation of a hydrological variable measured from space: SMOS

satellite remote sensing soil moisture products. 2014 Université Pierre et Marie Curie-Paris V1.

. Al Bitar, A., D. Leroux, Y.H. Kerr, O. Merlin, P. Richaume, A. Sahoo and E.F. Wood. 2012.

Evaluation of SMOS soil moisture products over continental US using the SCAN/SNOTEL network.
Geoscience and Remote Sensing, IEEE Transactions on, 50(5): 1572-1586.

. Albergel, C., P. De Rosnay, C. Gruhier, J. Mufioz-Sabater, S. Hasenauer, L. Isaksen, Y. Kerr and W.

Wagner. 2012. Evaluation of remotely sensed and modelled soil moisture products using global
ground-based in situ observations. Remote Sensing of Environment, 118: 215-226.

. Anam, R., F. Chishtie, S. Ghuffar, W. Qazi and I. Shahid. 2017. Inter-comparison of SMOS and

AMSR-E soil moisture products during flood years (2010-2011) over Pakistan. European Journal of
Remote Sensing, 50(1): 442-451.

. Champagne, C., T. Rowlandson, A. Berg, T. Burns, J. L'Heureux, E. Tetlock, J.R. Adams, H.

McNairn, B. Toth and D. Itenfisu. 2016. Satellite surface soil moisture from SMOS and Aquarius:
Assessment for applications in agricultural landscapes. International Journal of Applied Earth
Observation and Geoinformation, 45: 143-154.


http://dx.doi.org/10.52547/jwmr.12.24.65
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.8.5
http://jwmr.sanru.ac.ir/article-1-1112-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.22516174.1400.12.24.8.5 ]

[ DOI: 10.52547/jwmr.12.24.65 ]

el 030 g (g8l (sl unl
V¥ owgewl 0)lsale BEC Global Level 3 &Y gz jl ] S cugby slaaias ules

7. Cui, C., J. Xu, J. Zeng, K.S. Chen, X. Bai, H. Lu, Q. Chen and T. Zhao. 2018. Soil moisture mapping
from satellites: An intercomparison of SMAP, SMOS, FY3B, AMSR2, and ESA CCI over two dense
network regions at different spatial scales. Remote Sensing, 10(1): 33 p.

8. dall'’Amico, J.T., F. Schlenz, A. Loew and W. Mauser. 2012. First Results of SMOS Soil Moisture
Validation in the Upper Danube Catchment. IEEE Transactions on Geoscience and Remote Sensing,
50: 1507-1516.

9. Djamai, N., R. Magagi, K. Goita, M. Hosseini, M.H. Cosh, A. Berg and B. Toth. 2015. Evaluation of
SMOS soil moisture products over the CanEx-SM10 area. Journal of Hydrology, 520: 254-267.

10. Dorigo, W., W. Wagner, R. Hohensinn, S. Hahn, C. Paulik, A. Xaver, A. Gruber, M. Drusch, S.
Mecklenburg and P.V. Oevelen. 2011. The International Soil Moisture Network: a data hosting
facility for global in situ soil moisture measurements. Hydrology and Earth System Sciences, 15(5):
1675-1698.

11. Edrisi, T., M. Habibnejad Roshan and B. Jafari Gorzin. 2020. Simulation of Zaremrod river flow in
different time scales using soil moisture accounting model (SMA). journal of watershed management
research, 11(21): 198-207 (In Persian).

12. El Hajj, M., N. Baghdadi, M. Zribi, N. Rodriguez-Fernandez, J.P. Wigneron, A. Al-Yaari, A. Al Bitar,
C. Albergel and J.C. Calvet. 2018. Evaluation of SMOS, SMAP, ASCAT and Sentinel-1 Soil
Moisture Products at Sites in Southwestern France, 10(4): 569.

13. Entekhabi, D., E.G. Njoku, P.E. Neill, K.H. Kellogg, W.T. Crow, W.N. Edelstein, J.K. Entin, S.D.
Goodman, T.J. Jackson and J. Johnson. 2010. The soil moisture active passive (SMAP) mission,
Proceedings of the IEEE, 98(5): 704-716.

14. Famiglietti, J.S., D. Ryu, A.A. Berg, M. Rodell and T.J. Jackson. 2008. Field observations of soil
moisture variability across scales. Water Resources Research, 44: 1-16.

15.Jamei, M., M. Mousavi Baygi, E.A. Oskouei and E. Lopez-Baeza. 2020. Validation of the SMOS
Level 1C Brightness Temperature and Level 2 Soil Moisture Data over the West and Southwest of
Iran. Remote Sensing, 12(17): 2819.

16. Kerr, Y.H., A. Al-Yaari, N. Rodriguez-Fernandez, M. Parrens, B. Molero, D. Leroux, S. Bircher, A.
Mahmoodi, A. Mialon and P. Richaume. 2016. Overview of SMOS performance in terms of global
soil moisture monitoring after six years in operation. Remote Sensing of Environment, 180: 40-63.

17.Kerr, Y.H., P. Waldteufel, P. Richaume, J.P. Wigneron, P. Ferrazzoli, A. Mahmoodi, A. Al Bitar, F.
Cabot, C. Gruhier and S.E. Juglea. 2012. The SMOS soil moisture retrieval algorithm. Geoscience and
Remote Sensing, IEEE Transactions on, 50(5): 1384-1403.

18. Kerr, Y.H., P. Waldteufel, J.P. Wigneron, S. Delwart, F.O. Cabot, J. Boutin, M.J. Escorihuela, J. Font,
N. Reul and C. Gruhier. 2010. The SMOS mission: New tool for monitoring key elements ofthe
global water cycle. Proceedings of the IEEE, 98(5): 666-687.

19. Kerr, Y.H., P. Waldteufel, J.P.Wigneron, J.M. Martinuzzi, J. Font and M. Berger, 2001. Soil moisture
retrieval from space: The Soil Moisture and Ocean Salinity (SMOS) mission. Geoscience and Remote
Sensing, IEEE Transactions on, 39(8): 1729-1735.

20.Leroux, D.J., Y.H. Kerr, A. Al Bitar, R. Bindlish, T.J. Jackson, B. Berthelot, and G. Portet. 2014.
Comparison between SMOS, VUA, ASCAT and ECMWF soil moisture products over four
watersheds in US. Geoscience and Remote Sensing, IEEE Transactions on, 52(3): 1562-1571.

21.Leroux, D.J., Y.H. Kerr, P. Richaume and R. Fieuzal. 2013. Spatial distribution and possible sources
of SMOS errors at the global scale. Remote Sensing of Environment, 133: 240-250.

22.Mason, P., J. Zillman, A. Simmons, E. Lindstrom, D. Harrison, H. Dolman, S. Bojinski, A. Fischer, J.
Latham and J. Rasmussen. 2010. Implementation plan for the global observing system for climate in
support of the UNFCCC (2010 Update). 2010 GOOS-184, GTOS-76, WMO-TD/No. 1523: Geneva.

23. McNally, A., Husak, G.J., Brown, M., Carroll, M., Funk, C., Yatheendradas, S., Arsenault, K., Peters-
Lidard, C., and Verdin, J.P. 2015. Calculating Crop Water Requirement Satisfaction in the West
Africa Sahel with Remotely Sensed Soil Moisture. Journal of Hydrometeorology, 16: p. 295-305.

24.Nadi, m. and Shiukhy Soganloo, S. 2020. Comparison of SPI and SPImod in Drought Monitoring of
Several Climatic Samples of Iran. journal of watershed management research, 11(21): 108-118 (In
Persian).

25.0liva, R., E. Daganzo, Y.H. Kerr, S. Mecklenburg, S. Nieto, P. Richaume and C. Gruhier. 2012.
SMOS radio frequency interference scenario: Status and actions taken to improve the RFI
environment in the 1400-1427-MHz passive band. IEEE Transactions on Geoscience and Remote
Sensing, 50(5): 1427-14309.

26.Pan, M., A.K. Sahoo, E.F. Wood, A. Al Bitar, D. Leroux and Y.H. Kerr. 2012. An initial assessment
of SMOS derived soil moisture over the continental United States. Selected Topics in Applied Earth
Observations and Remote Sensing, IEEE Journal of, 5(5): 1448-1457.

27.Peggy O'Neill, R.B., S. Chan, E. NjokuJet and T. Jackson. 2018. Soil Moisture Active Passive
(SMAP) Algorithm Theoretical Basis Document Level 2 & 3 Soil Moisture (Passive) Data Products.
2018, R. D, Editor: Jet Propulsion Laboratory California Institute of Technology. 1-82 p.

28.Sanchez, N., J. Martinez-fernandez, A. Scaini and C. Pérez-gutiérrez. 2012. Validation of the SMOS
L2 Soil Moisture Data in the REMEDHUS Network (Spain), 50: 1602-1611.


http://dx.doi.org/10.52547/jwmr.12.24.65
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.8.5
http://jwmr.sanru.ac.ir/article-1-1112-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.22516174.1400.12.24.8.5 ]

[ DOI: 10.52547/jwmr.12.24.65 ]

by 0230 g (gl (snul el

7 Voo i) g b IVF o)l /omdjlgd Jlo ul 0jgn o pde dolitingy

29. Schalie, R.v.d., Y.H. Kerr, J.P. Wigneron, N.J. Rodriguez-Fernandez, A. Al-Yaari and R.A.M.d. Jeu.
2016. Global SMOS Soil Moisture Retrievals from The Land Parameter Retrieval Model.
International Journal of Applied Earth Observation and Geoinformation, 45: 125-134.

30. Srivastava, P.K., Han, D., Rico Ramirez, M.a., and Islam, T. 2013. Appraisal of SMOS soil moisture
at a catchment scale in a temperate maritime climate. Journal of Hydrology, 498:; 292-304.

31.Su, C.H., D. Ryu, R.I. Young, A.W. Western and W. Wagner. 2013. Inter-comparison of microwave
satellite soil moisture retrievals over the Murrumbidgee Basin, southeast Australia. Remote Sensing of
Environment, 134: 1-11.

32. Walker, V.A., B.K. Hornbuckle and M.H. Cosh. 2018. A Five-Year Evaluation of SMOS Level 2 Soil
Moisture in the Corn Belt of the United States. IEEE Journal of Selected Topics in Applied Earth
Observations and Remote Sensing, (99): 1-12.

33. Wigneron, J.P., M. Schwank, E.L. Baeza, Y. Kerr, N. Novello, C. Millan, C. Moisy, P. Richaume, A.
Mialon, A. Al Bitar, F. Cabot, H. Lawrence, D. Guyon, J.C. Calvet, J.P. Grant, T. Casal, P. de
Rosnay, K. Saleh, A. Mahmoodi, S. Delwart and S. Mecklenburg. 2012. First evaluation of the
simultaneous SMOS and ELBARA-II observations in the Mediterranean region. Remote Sensing of
Environment, 124: 26-37.

34.WMO. 2014. Guide to Meteorological Instruments and Methods of observation. 2014 World
Meteorological Organization.

35.Zeng, J., Z. Li, Q. Chen, H. Bi, J. Qiu and P. Zou. 2015. Evaluation of remotely sensed and reanalysis
soil moisture products over the Tibetan Plateau using in-situ observations. Remote Sensing of
Environment, 163: 91-110.

36.Zhang, L., C. He, M. Zhang and Y. Zhu. 2019. Evaluation of the SMOS and SMAP soil moisture
products under different vegetation types against two sparse in situ networks over arid mountainous
watersheds, Northwest China. Science China Earth Sciences, 62(4): 703-718.


http://dx.doi.org/10.52547/jwmr.12.24.65
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.8.5
http://jwmr.sanru.ac.ir/article-1-1112-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 ]

[ DOR: 20.1001.1.22516174.1400.12.24.8.5 ]

[ DOI: 10.52547/jwmr.12.24.65 ]

Journal of Watershed Management Research, Vol. 12, No.24, Autumn and Winter 2022 .........cccccoiiiiiininiiiiiiinninieeeenennn. 76

Production of Soil Moisture Maps in Iran from BEC Global Level 3
Products of SMOS Satellite

Ebrahim Asadi Oskouei ! and Mozhdeh Jamei?

1- Assistant Professor, Faculty member of ASMERC
2- Ph.D. in Agrometeorology, Khuzestan Water and Power Authority,
(Corresponding Author: mozhdeh.jamei@gmail.com)
Received: 30 September, 2020 Accepted: 19 Jun, 2021

Extended Abstract

Introduction and Objective: Surface soil moisture is an essential variable in the Earth's
climate system and hydrological cycle that plays a crucial role in scientific and practical
applications such as numerical weather forecasting, extreme event monitoring, hydrological
modeling, climate models study, and water resources management. Microwave remote sensing
has a unique capability to retrieve global soil moisture over a wide range; in this context, The
European Space Agency's (ESA) Soil Moisture and Ocean Salinity (SMOS) satellite is the first
specific mission to monitor global soil moisture, which has been operating since 2009. This
study aimed to extract soil moisture data from SMOS satellite products (BEC_L3 _SM_SMOS),
generate soil moisture maps at different time scales for Iran, and evaluate the spatial and
temporal variations of soil moisture data (from 2010 to 2019).

Material and Methods: In line with the research objectives, we developed a model by Model
Builder in ArcGIS that read and derived soil moisture values from the BEC L3 SM_SMOS
products and produced average soil moisture maps over Iran. This study evaluated the sources
of Radio Frequency Interference (RFI) in the SMOS products by evaluating RFI probability
maps. The results found that the SMOS ascending orbit products have the lowest RFI in Iran.
This study evaluated the sources of Radio Frequency Interference (RFI) in the SMOS products
by evaluating RFI probability maps. The results found that the SMOS ascending orbit products
have the lowest RFI percentage in Iran. Therefore, we used the BEC_L3_SM_SMOS (ASC)
products to generate the soil moisture maps in Iran.

Results: In this study, the outcomes of the developed model are the preparation of monthly,
seasonal, and annual maps of the average soil moisture for Iran. Evaluation of temporal
variations of the 50|I moisture monthly average maps shows that the highest maximum monthly
value (0.854 m*m™) occurred |n May The highest monthly average of soil m0|sture values was
related to February (0.087 m®m™),” March (0.086 m*m™), and April (0.086 m*m’ ) and the
lowest monthly average, of soil moisture values were occurred in August (0.034 m’m™ and
September (0.037 m®m™). Evaluation of the annual average map (10 years) obtained from
SMOS data shows that soil moisture varies between the lowest value of 0.002 and the highest
value of 0.78 m*m?in Iran. The annual average value of soil moisture is 0.063 m®*m™ based on
SMOS data over Iran

Conclusion: Due to the scarce soil moisture data over Iran and the ability of SMOS to produce
soil moisture data with desirable quality, SMOS products can be used for various applications.
The monthly, seasonal, and annual maps of the average soil moisture obtained in this study can
be used in regional studies of hydrological models, improving weather forecasting models,
water resources management, climate change studies, irrigation schedule, and smart irrigation.

Keywords: L-band radiometry, Passive microwave, Satellite soil moisture, Soil moisture map,
SMOS satellite
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