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1- Tropical Rainfall Measuring Mission



Sgga 49 9 ol by (S0 (gl oo

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

395,35 35ulese 1 1, TRMM g CMORPH (¢lslsale
S ol ol s g)lol (glay yadls dvwle 1558 obj)l
Cdd )‘ u_La.B 9 Slalo u»l.:.mo Jp dlo)yzb d‘.ﬁo.)‘.)
OhBer 5 (Jgw) cunl 055 allig) 4 Cund 65V
TRMM o 3yl (Sa5)k polie (ks (b)) 4 (VF)
gyl a2l adgs )5 (o) lrelRin] ol e 3L
ol ey i Gllail Gl Sl sy,
(V) ohen 5 ggusp b (o) polie L TRMM
s TRMM (hojlsale ()b cleMbl fosly (2bj)) 4
e Sblgym iyl iz Jdo drwgs sl PERSIANN
Ly 5 Seidy dw 05 50 O e SleMbl a]gs
solai (Su)b 5l eolawl plSa > Jao oS o )l s
eS|y Sllg,y Slde wlale wlide jo (slojlsale
awglio 4 (V) hlSen 5 piou e )03 Giogly 53 e
L GPM ojgale 5 MERRA il c¥game oS
2gyiS ddgs (D gy 03 lais & Lue) slaolKiy)
aligy ool odby JShob & &S ob L wbs by
» MERRA o3l I (s 5YL ¢85 GPM ojlaale 4 slsio
a8 dgg pe Ay dagl b il by dalllas 550 ddlaio
Cuoww &y &S > ‘)94:;; Bble 381 5 WSlie oxiwl)b
bl ;0 (Su)L 3yl ly slolgnle (slaodls ;I eolal
058 ool GleMb) cdy Lol .l (5596 aliseo
el 4 g by cus ol dlie gble olp
SHHL Cluogad 4 g b adble p ) @dlS Clidss
8 sl oY cplply s glate 3 Slas adhaio g4 g
D55 )18 sl 5y9e calisee gl )0 Wodly pl cors g
SUL slesly como Sbj)l adlas oyl Gl Can 1Y

il e Sl 55000555 5 TRMM ojlale 45 Ly e

W sdg; 9 dlge
axlllao 390 03gax0

do CandVl psolojes ) JSi) adlbas 390 ddlaie
0E Om g @pepeghS AT gl ol b b
Job g Jled Y52 NN B YR’y sl
Sibge (Bpd O NWYYT B A ¥ bl
WYA 5 V0 sy & il jusol glisy) J8ls 4 yiSTus
51 e YYAY 55 dalate lawgie glas)l g 039y byd oo 3y
2o Ml e (Bl )8 el by e
Joyy £l U O ")il s b g0 & pe )‘ﬁ.ﬁq]o)'y
U d‘)!b B doyd ¥ 9 s hidgs dl)lb o
Qb jselojes (V) JSb )3 (V) wil (o0 bawgio alS
Gl ol 03 i b solKiuw] 1 S o CunBgo o
TRMM (S35, sbaald

6)Sen LAY Jls el YA 5 TRMM o)lsals
o ad Sy Lab eyl 5 Ko pel 598 95 (oldd plojls
Oloser L ydi Cijgw dy odly myjer Yoo Jlo gl il
sl ySeal 5 TRMM 195,Se0 5 05 sl bl Jolis
Il (23 (S 05l 25k (V) st o8 (y93Le 5 (3o

TRMM  ojlsale dlale 5 aelo 4w Sl
Tyl oS! YAl eslazw! L (TRMM 3B42/ 3B43)
Slale o)L Jgame g3y aS db ol mls wushy
Obles 5 (J K gy 3 WS (e wald ) aolie
solKiw! sleds L I, TRMM Su,b (V)
h ol @b g amlie dilie Gloj (polide 5> (oriw)l
3)S gy e (S canl b sileand
> 2Sles TRMM  S35,L slaosly a8 oy lis gobs
slale S,L 0 Ll o)h alale by (gilwdws 1,
OhlSer 5 L p laddlas > 8b o (es5nS sl
JIdel (lad g able (Sujl omw)lasl 4 (YY)
5 4 N wls by gpadl 0 TRMM o)lsale
olde bwgio  Siuen odimd L dads 4 dbd o
ol polie a5 Jb g3 sl odg (sloylgnle (slmodls
ol 03> LS |y w55 o8 4 ey RMSE? g MBE!
5 romrsd JuSiS bpadld oyl 05
3910 » TRMM ojlsale S5, 51 eslazwl (£) ],
& b ol mls WS ol ) S Jsas
syt Sl o TRMM  ojlale (Su)b o
Gladlas 3 S syglp 1y adhate JUSis slaadls
) ol (Sl alia & (3) fSen 5 KB S
Yooo 0,93 U.Io GPM3 o)‘ybln ).49La.' 9 TRMM )"9“‘4’
90 s Jgaso oS oy lis ol sy e VeV L
Jgame ad o &) suess oS L) s (S5L o )lsale
Gl dgae Ul TRMM ojleale aicls aw S5,
el (S6)b 4 cuns (SHL Had By jasis
5 SUS o 13l 55 olpl o 0l GPM o jlsale
oylaple aicls dw (SU,b Jpae cobll (VF) K
dw (SN Jgase oS ol L gols .060)ST Ly oyl
Sl g 2ladSl jasuis 4 40l 'I:RMM oylsnale diclu
s b 5l g ib e slabinl 5 ol slaasls
3fdes dibate Griogn g Cp gla GiSu bl
Aglio b bl 5 05l Slo @il pe Bblie 4 Cond (g0
oKl slaodls I oslatwl b Yoo B Voo sla Jlo
538 ey (lidlen plojle (sFeleiledS” 5 Sitygiew
9SSl ly 62)9lp i bwgie job 4 @l
5 Sored A ol ok il Gl @sln oS
5 Ol il 3 (SH)l sabaing sl (1) o, Sen
oKiws] V¥ s TRMM (S5)L o3y (g puwgd 3l liwsols
duslie 63,5 oolitwl dls VY oy S b s
Lgl.mab L (LA PUERN ul.w.» o3l Sywgd L (Sudy
Glupands oYL sles gl TRMM  ((lolgale
oajgly b wld )0 pan ol 03gr il )L
D (g yeS By Kz )S sl sl by, 5l Jels
ol ey céds (V) hlKen 5 allie (ladlas o

1- Mean Bias Error

2- Root-mean-square error

3- Global Precipitation Measurement
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Figure 1. Boundary of Taleghan watershed and location of each ground station
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Table 1. Geographical characteristics of ground stations
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1- Coefficient of Determination

2- Nash-Sutcliffe model efficiency coefficient
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Table 2. Evaluation of the accuracy of monthly rainfall data of TRMM images in Joestan and Dehdar stations
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3- Runs Test
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Table 2. Evaluation of the accuracy of monthly rainfall data of TRMM images in Dizan, Sekranchal, Garab stations
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Table 3. Adjustment coefficients for each month
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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
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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



