Ve il g )l /VD o)l /pmdjuw Jlo 0l 0jgn o pte dolitiingy

Sl s Bolio 5 (55,9LlS pgle oISty

OB jusulnjen 3 TRMM go,lsals 51 Jols 5ui b gboosls Como b5,

Tguge dug 9 olsh by (Gugn ¢! pwigll dase

oo S5 oSl (23 pole 5 rbulio aaSly e ol bl gl S (gtils -
(vafakhah@modares.ac.ir : Jggue o ) ¢ ywydo a3 olSiild ¢ by pole g oaboglio 018l ¢ gl 550 09,3 dliul =¥
e Sy o8l (b pole g (amblie 03l ()0l 09,3 Lokl —¥
VEeIVIYA by do,b VEJEIND sl fol
Yo B taman

by 04,52

i zlymeil sl sloylamle (slaodls 31 esliwl ¢ iluwdsS sblie )3 Logasy Lwlilgn ol 3pime Sl 4 4y b 1dad g dosdo
L o £585 Giin 2 ot Sl | (S5 SISe canlio @i b cstaanh g2y pae 55 (53 31 el oy (535 Sml ] (S
ol Lad 51 S055L (65550510 y50 (] 53 0ads &Il sl Sl 51 S canl 5y90 (il j3 @Bse & Jldia g JlSis

oy wlids o Wb )...'>o’|a)9> » TRMM o)lsale yglas jl Jobs (S0l bodly como 5 B pwyp Bun by Gaios () :LQQSQ) 9 b‘,o
Sy s 3y9 (oylal 0,93 (b aieles dw e SS&5 ©y08 L TRMM jglas jolate oyl (gly .03 plosl Y430 B Y+ 20 )60 b 4Ylo ¢ ailale
cloodlsy las jials jolaio dy Jodwd colps deldl )5 .05 390y ailjg, (S5,b catelo dw (cla Sx)b pleol b w5 cdlyyd adlllas 390 adlaio
b dunlie Sipm ) g (Sig Abold (S« 2bigyd Jgene () 99 b lolgale nglial slaodls ©8> cole o 9 ) S5k

Lol 3yl3 liwgs o] ogas 4 o) solKins] sloosly b wlio bLS) TRMM yglas (S5l a5 ol olis las clo yasls mols saidly
#5135 5s5n s &y 48 25 Jlas) ISk ol 6y (sl (> s > (om0 25 3529 eSS 5 (cnasS e sl S
Jlesl b as ol lis o Mol (sboodly w393 TRMM prolas (55l (slrodly  wosd i ;S0ky a8 b duwlee Gl 108 o b ol laolo
2 oned 8L dgg (53905 b SOl — 8 ol wles g 08 Ly (LS 5 bt e (eSS e JSdie @) 2 oMo (30058 ot
bl Gl 5l gl a8 58 1y prals e Le Y8 4 AL 51 QLS o] 3 lad Slayye (6Kke Hdo Jlide i colps Jleel b a6Vl (S5l
oy s gla sl den o oS b L 0byg o gy b odd Mol slaodly duslie gls .l (SNl olps Jlos! 51 s odl
S (S5l pess 3 g 5YL LIS TRMM s oMol

483 Cand & |y (iaelid, ol Sl i calyd Jlael g > TRMM sl §] ol (S35 S lyso 3ecmn > 6 3

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/jwmr.13.25.11 ]

b (Sb slaeslsy gl Sluabl LB xie lg o wdly g wlislsn ol 5908 b idblis 5>

las (sla s ls «)a3jl iomiuw ¢ ol 93 ¢ Ko @j85 ¢ ino) olKiun] o oriww Ll s g0l W03y

5 n Slite slaplSe 3 bl s (sla Sy
ol Cald 4 oo gy cnl ST )bl 298 (L)
U9 dxwg 9 290 1y 9 S LalS g onad g s
W dl).g (Y) Sy J.tb]9> o )Lw a.).;.;.‘ 2 odly .\.».]9;
A o )‘\ O\QSUA d\a)lybln )9.91;4}' uf.xj)b wodly Cons
4 oL liime (VV) Con o500 ()bl (o slahg) b
Glolygals yoles I Jols S35l sloosls b L)y
oyl cladss pl 5l Sp 4 bl a8 wslasby,
ol (S (1) OhlSen 5 )l laddlas 55 358 0
by ol guls W0,S" dwslie Sl 05 1) TRMM 4 b, 5l
4 Sy CJL) TRMM 0)19.&’[@ )I J‘ob ‘_st.})lg FLe
Oer 5 (el )l )] oS bl 3 ogad
» TRMM S5, bs,) el ozl AY+ 51 (1)
&S ob i iegh zols WWdges edlatl ‘_s.s).cdl.o;)s]
loolSin] | caslio _Stuwar TRMM lale S350
Ohlen g gaiil s & Sod Gimggy 53 )l (el
sobas I Job Sub srwcows bodkbly o (V)
ol sbmiy b bl gadate @y » TRMM
S8l S b s wls Wil plul Jijp 0 calise
ool Su)b L e bl TRMM las
Moisine 203 A% s 53 (g5 oy 9 3 il
Jyaze g3 (oriwjliel @ (V) ohlen 5 olp> ol

Aodlo
cely 3l ad  wad gla Su)l b il
Sl Gl 5 culord dag BB oolatdl sl
S By e ddisen plply (Cunlod S L 255 4 )
SRl 5 e (gr g sslaie 4 (Sl SN o5 5
ol 0391 S aide ek M 8L l)lus
xSl colSinyl » SW)k Jsane slosSojll
S @iyl e plle Sy @bl e
SoelSin] o mis b gble wly epgn SNk
Al oderry BS955 bbb gse) 9 @i Ll
Slayssy 5l eslatwl b (Sa)b awypm Coje (YNF) aiad
Foo slyiall 5 (5L oy Bl 93 5l ot
b 3 e &y el sy S 55 K 3 3
Se) 3 G 5 I & (b Qlime p3] laans
o lsale 05950l (YF) Sy ojlsale lawg (SL)b pess
9 Bl Jubps g JUb mggsole glael Sl spSope b
@ P8 e ke 5 Sy g | Kes slaorinin
s J5 Gl aeeliss Sloj (plie )3 ()b (a5
L &S cul Glojgale gl "TRMM s jlgale a3l o
1 diad)) Ml cuslio o o Ko KSi5 a8
(V) weie S8 o)l Lt b L e
5 CaS a5 Cawl p3Y 1anl dodly (g o3l oalatwl (4l y

1- Tropical Rainfall Measuring Mission


http://dx.doi.org/10.52547/jwmr.13.25.11
http://jwmr.sanru.ac.ir/article-1-1157-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/jwmr.13.25.11 ]

Sgmga 49 9 ol by (g0 (gl oo

WY oWl )&ulo)P PTRMM (gojlaale ;| Jols Sw)l slaoslsy coro (b))l

395,35 3ulese 1 1, TRMM g CMORPH (¢lslsale
S ol ol s gll (glay yadls dnwle 55,8 obj)l
Cdd )‘ u_La.B 9 Slalo u»l.:.mo Jr dlo)yzb d‘.ﬁo.)‘.)
OhBer 5 (Jgwy cunl 055 allig) 4 s 65V
TRMM o 3yl (S5 polie (ks (b)) 4 (VF)
dog)l a2l adgs )5 (o) lrelRiu] ol e 1)L
ol gleedly i Gllail Gl S ol axshy,
(77) ohen 5 ggusp b (o) p3lie L TRMM
s TRMM (hojlsale ()b cleMbl Josly (2bj)) 4
g Sblgym iyl iz Jdo drwgs sl PERSIANN
Ly 5 Seidy dw 05 1D O e SleMbl a]gs
solai (Su)b 5l eolawl plSa > Jao a8 o )l s
oS e 1y Sllg,y Slde wlale wlie jo (slojlsale
awglie 4 (V) hlSen 5 iou e ) Giagly )3 e
L GPM ojgale 5 MERRA il c¥game oS
dgyiS ddgs (D gy 03 lais & Gue) (slaolKiy)
aligy ook odby JShob & &S ob L wbs by
» MERRA o3l I (s 5YL ¢85 GPM olaale 4y slsio
a8 dgg pie Ay dagl b Gl by dalllas 550 ddlaio
Cooww &y &S > ‘)94:;; Bble 381 5 WSlie oxwl)b
bl ;0 (Su)L 3y5lyp sl sloylgnle (slaodls ;I eolal
058 ool GleMb) cdy Ll .l (5596 alisee
el 4 ey by cus ol dlise gble olp
SHHL Cluogad 4 g b adble p ) @dlS Clidss
8 sl oY cplply s glaie 3 Slas adhaio g4 g
D55 )18 sl 5y9e calisee gl )0 Wodly [yl cors g
SUL slesly como objyl adlas oyl Gl Can 1Y

e Sl 55000555 3 TRMM ojlale 4 Ly e

W sdg; 9 dlge
axlllao 390 03gax0

do CandVl psolojes () JSi) adlbs 390 ddlaie
0E Om g @epeghS AT gl Colus b b
Job g Jled Y82 W B YRy sl
Sibge (Bps OV NWYYT B A ¥ bl
WYA 5 ¥-V0 sy & il jsol glisy) Jls 4 yiSTus
51 e YYAY 55 dalate lawgie glas)l g 039y byd o 3y
2oy Ml e (Bl )8l by e
Joyy £l O O ")il 5has b g0 & pe )‘ﬁ.ﬁq]o)'y
U d‘)!b B doyd ¥ 9 s hudgs dl)lb 3%
Qb jselojes (V) JSd )3 (V) wil (o0 bawgio alS
Gl odds 03y i b (solKiuw] 1 S o CunBgo o
TRMM (S35, sbaald

$)Sen LAY Jls el YA 5 TRMM o)lsals
o ad Sy Lab eyl 5 Ko pel 598 95 (oldd lojles
Oloser Luydi Cijgw dy odly myjer Yoo Jlo gl Al
sl ySeal 5 TRMM 195,80 5 005 sl bl Jolis
Il (23 (S 05l 25k (V) st o8 (y93Le 5 (3o

TRMM  ojlsale dlale 5 aclo 4w Sl
T )b oS! YAl eslazwl L (TRMM 3B42/ 3B43)
Slale o)L Jgame g3y aS db ol mls aushy
Obles 5 (J K Glegy 3 WS (e wald 1) aolie
colliw! sleds L I, TRMM Su,b (V)
h ol @b g mlie dilie Gloj (olide > (2riw)l
3)S gy O (S canl b sileand
> 2Ses TRMM  S35)L slaosly a8 oy lis gobs
Glale SG,L 0 Ll o)h alale by (gilwaws 1,
OhlSer 5 i p laddlas > 8b o nes5nS sl
Idel (lad 5 able (Sujl omw)lsl 4 (YY)
5 4 N wls by gpadl 0 TRMM o)lgale
olde bwgio  Siuen odimd )l dads 4 dbd o
ol polie oS Jb g3 sl 0dg (sloylgnle (slmodls
ol 03> LS |y eSS o5 4 ks RMSE? g MBE!
5 o sd JuSid bpadld ol 25
3910 » TRMM ojlsale S5, 51 eslazwl (£) o], e
& b ol mls WS ol ) S Jsas
syt Sl o TRMM  ojlale (Su)b o
Gladlas > S syglp 1y adhate JUSis slaadls
) ol (Sl alia & (1) fSen 5 KB S
Yooo 0,93 U.Io GPM3 o)‘ybln ).49La.' 9 TRMM )"9“‘4’
90 s Jogaso oS oy lis ol sy e VeV L
Jgame wad o &) suess oS L) pa (S5L o )lgale
Gl dgae Ul TRMM ojleale aicls aw S5,
el (Sl 4 cans (SHL Had By jasis
5 SUS o 13l 55 olpl o s GPM o)lsale
oylaple aicly dw (SU,b Jpae cubll (VF) K
dw (SN Jgase oS ol L gols .060)S" cwyp oyl
Sl g 2ladSl jasuis 4 40l 'I:RMM oylgnle diclu
slals b 5l g ib e slabinl 5 ol slaasls
3fdes dibate Grioga g Cgr gla iSu bl
Auglio b alaly 15 05l Slo @i e gblie 4 Cond (g0
oKl slaodly I oslamwl b Yoo B Voo gla Jlo
538 ey (lidlen plojle (sFeloiledS 5 Sutyginw
9 SEL bl ly 62)9lp i bwgie job 4 @l
5 Sored A ol ok il Gle @dsln oS
5 Ol il 3 (SH)l sabaing sl (1) e
oK) V¥ s TRMM (S5)L o3y (g puwgd 3l oliwsols
duslie 63,5 oolitwl dls VY oy K b s
Lgl.mab L (LA LR ul.w.» o3l Sywgd L (Sudy
Glupands oYL sles gl TRMM  ((lolgale
loajgly b wld )0 pman ol 03gr il )L
D0 (g yeS By Kz )S sbisy sl by, 5l Jels
ol ey céds (V) hlKen 5 allie (ladles )

1- Mean Bias Error

2- Root-mean-square error

3- Global Precipitation Measurement
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1- Coefficient of Determination

2- Nash-Sutcliffe model efficiency coefficient
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Figure 2. Map of annual rainfall adjustment coefficients of Taleghan watershed
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Table 4. Evaluation of the accuracy of the modified monthly rainfall data of TRMM images in Joestan and Dehdar

stations
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Table 5. Assessing the accuracy of modified monthly rainfall data of TRMM images in Dizan, Sekranchal, Garab

stations
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Table 6. Comparison of TRMM satellite rainfall data performance with different interpolation methods
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Extended Abstract

Introduction and Obijective: Due to the limited number of meteorological stations especially
in mountainous areas, the use of satellite data to extract rainfall is very important. On the other
hand, the lack of spatial appropriate rainfall data is one of the major challenges in flood or
drought prediction and timely warning in this case. One of the available solutions in this case is
to measure rainfall from space.

Material and Methods: The aim of this study was to investigate the accuracy of rainfall data
obtained from TRMM satellite images in Taleghan watershed on a monthly and annual time
scale during the period 2010 to 2015. For this purpose, TRMM images with three-hour spatial
resolution were received during the statistical period for the study area. Then using the sum of
three hours rainfall, daily rainfall was estimated. In the following the adjustment coefficients
were also presented to reduce the error of rainfall data, and finally the accuracy of satellite
image data was compared with two common interpolation methods i.e. invers distance
weighting and Kriging.

Results: The results of error indices showed that the rainfall of TRMM images is well
correlated with the data of ground stations, especially Joestan station, but in some months, there
is a problem of under-estimation and over-estimation. For this reason, correction coefficients
were applied to solve this problem, which on average in most months; this coefficient was
calculated less than one, which indicates the overestimation of TRMM image precipitation data.
Examination of the corrected data showed that by applying the estimation coefficients, in
addition to solving the overestimation problem, the error rate was also reduced and the Nash-
Sutcliffe performance index was somewhat improved. The root mean square error (RMSE) at
Garab station also decreased from 88 to 26 mm in annual rainfall time scale by applying the
adjustment coefficients, which indicates an increase in data efficiency after the application of
correction coefficients. The results of comparing the modified data with interpolation methods
showed that in all error indices, the modified TRMM data is more efficient in estimating
rainfall.

Conclusion: Overall, it can be said that rainfall from TRMM images can give satisfactory
results if adjustment coefficients are applied, and in areas with a shortage of meteorological and
data stations, it can be a reliable source of rainfall data.

Keywords: Error indices, Ground station, Interpolation, Remote sensing, Spatial distribution,
Validation
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