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Abstract

Among the meteorological components precipitation is one of
the complicated issues in hydrological process, due to its
considerable changes over time and space. By increasing
application of satellite-based technologies over the past
decades, it is now easy to access high resolution precipitation
products in most parts of the world. This research addressed
the accuracy of European Center for Medium Range Weather
Forecasts (ECMWF) reanalysis datasets for estimation of daily
and monthly precipitation over the SefidRood catchment.
Moreover, in order to better evaluating the performance of
ECMWEF dataset, the PERSIAN and TRMM datasets are also
used. Findings on the daily time scale showed that the
correlation coefficient between ground observation and
ECMWF, PERSIAN and TRMM products was respectively
about 0.8, 0.47 and 0.32 and this proved the superiority of
ECMWEF for estimation of rainfall in daily time scale. On
monthly time scale both ECMWF and PERSIAN products
correlated very well with gauge measurements (CC statistic is
more than 0.9) but TRMM with the CC equal to 0.57 correlated
moderately with observations. According to the categorical
verification statistics for SefidRood catchment, ECMWF
yields better results compared with other satellite data sets, for
detection of precipitation events on the basis of Probability of
Detection (POD), Critical Success Index (CSI) and False
Alarm Ratio (FAR). Therefore, in ungauged catchments or for
hydrological modeling which requires an accurate
precipitation dataset, using ECMWF dataset is suggested.

Keywords: Precipitation, SefidRood Catchment, Reanalysis
Datasets, Remote Sensing and Rainy Days.

Received: July 11, 2018
Accepted: October 19, 2018

Volume 15, No. 1, Spring 2019 (IR-WRR)
VEY-\YY

o 335l Jlw

ECMWEF sl Julooi 5L (sodly G0 g (Sloj il

290 3 Lot (LSWST g e oyl ailio g
TRMM 4 PERSIAN

el Slo, ol 5 % i3 pho!

2ASs

S g S Sl og s cde 4y i)l o8l sadie lo
lise oy (Sejslgynm 452 5 bossy o o I (S war g8 B
OBl ol laany 3 (dlojlsale clasidleiss (958l anwyi b
sl lp YU Sloj 5 S0 SS& g b (o) qulio 4y (oo yiaod
5 Sloj 3hes (2bj)l 4yl iagh 53 el 0ad palyd e b
Slopls PECMWE £l & Lo Jao (o5l mlie o iare il Se S
ol 0l 4By 39,0 oyl Ade maw ,d ailale ¢ wljy, Sloj
5 PERSIAN 1le 5,05, ik alio 5 Ltmgls cpl 3 cosiomed
w5 ol Jans 3lizil ECMWF agio 3L oy 6l 35 TRMM
5 99 ki ol ddg> o )3 ECMWF i 5,Slae (5] 51 Jol>
Stago 0 55 10 b i ol 85 sl o 51 (S iy oliie 5
B3 ol g 039 3, Sale e I e sloelSK] b +TA (VL
SN b (6)yld iy 4 TRMM 4 PERSIAN xiie 95 45" sl
Sl Sloj 5y cailiy) Sloj pl5 SW Bl oo AR EPRYAR
I3 5 sb 5 035; 4ol Ly &5 PERSIAN § ECMWF apio g 5,Slas
saivtil slaoylel o | priznen it /A (Vb (Stunod oy
oS o L b dlale g iljgy (Sboj p5 90 o > ECMWF xis
Cows) Accuracy asls o YL (olil sla ys,l58) FAR Lasls
Shl sbjey paseis 4y Vb 8 g (Cwp cbinpie
Ll oo (o)l e S5 &y Conmd (e 10 41 5,8kes (4,15 (POD)
slasilodie 3 Loy bl BB (claase > b0 avog W g
are ol ) e (o ()l sleedly wels oS (Sujgls )

1 sy o0litsl dzasj) SleMb)

i 00d o b sloodly gy ddg> (bl el ool

hl slajgy 9 590 5l

AV/E/Y - cllie iy Gl
WANVIVY i ol go,ls

1- Assistant Prof., Water Resources Engineering, Imam Khomeini International
University, Ghazvin.

2- Assistant Prof., Water Resources Engineering, Imam Khomeini International
University, Ghazvin.

*- Corresponding Author

\&Y

or958 o)) smed plol (Mol olEiils O dige 09,5 Lale ot guiae —)
32958 o)) (sued plol (Ml iy oKy Ol cwdine 09)5 sole Cui guae -
BEINE

ol Sl WAA il L b e oyl 5)50 43 (Discussion) o,ble 5 coxy



won ol 4 g A3y e sS alaw 3 "TRMM-3B42 V6
5ok o35 > TRMM-3B42 V6 Jsamo 3,Slos 45 S,
iopan il iy o 3500 Jy & S gy Jpd
slodly 5 Jgams cpl (5L slrodly pu gles oS oly L ol
202 00 BYe o o (26 Bble sl Wligy ol ) (Sue;
Uiyl ey b5, 4 De Leeuw et al. (2015) .aisb o yusio
s 5 w3l Sl 5 Py aw 53 ECMWIT s ol
s ol JLE obj)l 3y90 Slamlie (claodls b 1) sl oy
VY olie 4 rie onl g ()l (s29lpe8 31 (ST ol ey
sodly g ECMWE (slaooly (o (Swsod liee 5 Cudld doyd
sl o)l con pd Cpicren g /AN diljey wbie  Jlwlis
sbodls g ECMWE (5L asie (3 (00bj ol ol 365 s
sleodl b5l L 0 Tan et al. (2015) .2 S5 sdalin Jusj
TRMM FGPCP PERSIANN CMORPH s o> (o)L
5 Lhad lale wljs)) cilises sl pliie > APHRODITE
oS By @ cpl @ g 2Dy ille )9iS aw > (Yl
losly 5 (Gl i) (Sinlan (525 GPCP (claosls
L1, Ssbes oy iy APHRODITE § TRMM-3B42 RT
4, Dembele and Zwart (2016) .auib oo Ly o (sloolKius!
MARC2 YCHIRPS ZPERSIANN )l auie Caid ooy
sl wlis ,5s TRMM 4 "TARCAT " TAMSAT ’RFE2
A ol i s sy VawblS e jeiS > alise
oAb g8y Olej pasis sl piY 2Uly 5l He5e plie ples
) slie 3 Shas )L ylade 25l 50 g At 65
ARC ale JlSis Ll oy o5 ob ol b oeoeen
PERSIANN Mo ot ly s RFE s TARCAT
» il il abe fycwle CHIRPS 3 TRMM
&l Tansl ases 9y » Duan et al. (2016) srols imgl
@ bgjye e aw jl ISiie clie (5)h mie A W]
CHIRPS MPGF "PERSIANN-CDR , CMORPH
Sloj slawlido > 1) TRMM-3B42 V7  GSMaP_MVK"”
duw a5 o lis ol ol )13 b5l 090 AVl 5 dlale il
4 5,8les CMORPH_BLD 5 TRMM CHIRPS )l auio
Ashouri et sl e jby58 p alie plo 4 Cons (e olpe
PERSIANN-CDR 5,k mbe b5yl b 3o al. (2016)
ol 4 sl =)y il laosls s PERSIANN .TRMM
PERSIANN-CDR 3 TRMM )L sl &S by doms

S 2Uls 5l embio 500 44 s PERSIANN-CDR 50,

ol 10,95 0 Oblgy (g5l <l

doddo —)

oS Cal (gorlBl yobis (et 5 BBk ess ooy adlllas
e a s ob Sloj 9 Gl Sl 39 b 4 @255 L
g (S3lgrden sl Jie 5 sox ladie 3 1Kl Con cole
» (Dezfuli et al., 2016; Sahlu et al., 2017) cuol ouds (yae
@ gy pe Gl b gler I lodes slagise pob b
Lt 99y losiel B ((2riill slaellisl) (sej ML
Hargreaves and Samani, 1985; Hughes et al., 2006; )
0938059y UbywS (Sue et al., 2008; Worglul et al., 2017
Sl ansg coge xSl el > ghlaale (slas)gls
ol el oad dilitie Sloj g SGlSe SSE g b )b
Gy dx )51 5 St 00 (A0S o;,.oqis.u.c Y gazs
5 S (Stwgn pis JSiie () ¢ ginj (Pl laolRins]
G 35 53 8 lacalad pas s a0 g 223bie Gl
Greene and Morrissey, 2000; Steiner et al., 2003; ) .l
Jé b {(Hong et al., 2006; AghaKouchak et al., 2009
Oldlles olos gl 1 06,5 4148 usnad 5 (oLl 390 oolitl ]
ool cl 5l oozl (S5lg)ne slacsilodse 5 ol plie
sl b)) dliee adgl oy p e S Sejls el
oo i g pulins JS5 93 & il 3blio )3 ()1 slaosls
@3l ok Ol quritis Sygo s 25l 3 2y e plox
b oy (il sloolSin) Slialie 5L 5 03l slaolSL
5 syl olel laggesl I Sz &7 b)) slajbas 4 4295
S 1] 8 eaiiane e (09 53 g g0 dulie anl (g el )l o
bbb Sl & Jae glpl b g oad Gl (Sofglgpnn Juo
SE Caghy ol Sy g ib) ol (295 Gl (939
I8 delos 3y90 2Lyl glajline bl 2 (058 5 35 5 e
o & Cul calie glodly oL b pl o 05
AghaKouchak et ) 55,5 ,lasy50 (9,5 yigg 4 (gjlwdnd
2 Glod s wlagss 86 (al., 2009; Tong et al., 2014
Olgs 4l &85 Sgo (Bl ool 2L b)) aie;
e8> «oylel glayasls jl edlasl L Li et al. (2013) (Jke
b @ 4w 3l odal Canty iyl a5YLo 5 dilale il (slaodly
@539, 5] 4sg> 11, "CMORPH 4 PERSIANN .TRMM
s @S 80505 Gl VAT BT A Slojoyed (b s Sl
5 i 1y asgs ok i TRMM (claosly &8 sls oylis gl
o)l ylaie CMORPH 4 PERSIANN (glaodls o (o8ly lado
S o 050 el i)l e ) neS ) sy >
b Jpame o)) L Zhao and Yatagai (2014)

VAN Hlaa ) o lowd (o3 3L Jlw ¢yl 1] O palio Ol
Volume 15, No. 1, Spring 2019 (IR-WRR)

Ve



syl asgs cpl Colue )b 15 Jlad (o,e YYO OY - ¥ 08
Bblio |y ] 2oy V8 Tagas 45 canl apo yiaghS 5+¥AF 3505 3
Lod o S ladslaeS o ey |, OT o pd V¥ g (SliwneS
Jolis g 4zl )13 0515 8 o sloatels o ol agiz (25
slisel > 45 o1 S (150 Abbe ol g gl JB jopl e
st Sig Liadsl B 4y g 4xily 8 (55 0 (slaegS and,
5 5B (el by ooy, il ase Jold b
5o 3ol slaasgs ol o 5 o] (b (a5 Cal Sged ]
ol 0ad Z8ly 54l (slaosS dluiel 45 bl o 35 30L5 5 p b U]
Bblis alox 5l (BT 555 sbhaasiio Gl glyl e (ol )
4 gblie o8 cud b (Jy aipe blie ol 5 &y LS
A8l o oabio L5 (5] (slaidd 5 res (slboyd s snle
Orizzen g sl e Colus il Wiy, (35,5 39 dui
G825 ol il ol Jled 5 65550 Gblio )3 gl il
R 3 &S 395 0 oSt 39,8 9 )3l S35 pls (Lol 455 9 ]
cnl 2 dgbice odal 3g)hdas dn & ol 5l g g pro Jeoia
S5 53285 )18 adllas 3590 ()39l S35 =298k Cenns g
oldlgn claoligl Cusdse o 5l ads> cul Cardge (e )

ol 0l odld uL\») d9>90

31oolkwl b Wyl sud gawaSiud ¥ calw -Y-Y
0 sl

Shalie gbedly U1y )b plie oSlos lon yips 4SSl (ol
S giuw solSiws] slrodls sl oy HIE LUl 0y50 (Sue
Lgd S (Gridded) sus (10aSiids Cuoyd & 55 Suiw )b g
b9yl pl g ) wilize (b balg) de2g f)le
atii 2o] oy 03lisl yol 3l el (IDW) alols oo yosSino
ok sl wlbale g aliy) Sloj pl5 93 3 ()b oad (ganaSd
285 )8 okl 550 e (sla s )3 ¢ gl il slalllas

293 51 o 1 (e (o051 ole —T-Y
TRMM _5leylb! olSsly ) -¥-¥

Lg)'l..\jlc]) u»)l.; d)ﬁfa)"xo] G b oS S92 dl")‘}“‘-" U"JB‘ TRMM
Sy (Flado 059 Sy Jgazme o)lgmle pl b by LA 4
ool dmgs Lo LuilsT 5 14 0l odxie W) J Ll ool oy
Sy Lab ay o5 SNV Sl VY )3 (gjrelnibpe jokay g 4l

Col @By plonil dinej ol 5> (g3asie Slalllas 35 Il 558
PERSIAN 5 TRMM (ysman o5,k abio (55) 2 Lol it o5
Bl @le 4 1S g 039 Bolara Jguad g wlale (lapulia )3
Javanmard et al. (2010) « Jlo ylgic 4 .Cusl o axdlay Ko
loosls &y Cows TRMM-3B43 i)y aie 3,Skas b)) 4
93 > Xy 568 Ky grm (sloolKiun] ol o 4 )b
P &S Bhw) ad opl 4 g by AVl 5 Lad Sl plE
I 58 3ble sdas 3 TRMM 55k asie VLo obiie
Katiraie- .ulei o yslp (we; pdlie 51 eS8 1) 5L
5 PERSIANN i, ace b3l b 55 Boroujerdy (2013)
PERSIAN gio o duus, 4ot ) s )5S el ;3 ilalo oliio
Mo Jg wloioe lulid (b 4 ]y (B S Slpess oSl
Ghajarnia et al. xS o dylp o ol bls el s 1)
PERSIANN APHRODITE i,k mle wleMbl (2015)
v » 5 wilise iboj ¢S 5 |, CMORPH 5 TRMM
oyl e a8 0l LS guls Bl dseg)l anbyd ol Ades
s TRMM 5 CMORPH .l ailis L auslis ,> PERSIANN
Gl @il yipe 3 Sloe CMORPH o pMol doens o>
Sly g0 @ite (ppie &5 30 (U Glegg cnl S oeionen
ile PERSIANN g « i)l s, adls sloj 39y
ol oKL ks byl b oz Moazami et al. (2016)
5 TRMM-3B42 V7 PERSIANN TRMM-3B42 RT
Zaio 45 Bdowy au (ol & Slale  Sboj wlie > CMORPH
Sk () (@l K05 4 cuws TRMM-3B42 RT i)l
odos 335 oo dlaxMo &S jglailon Bl oo )L (eSS 5 (6 e
b e 59y 3 WE 5935 gdaw 3 485 g slaging,
Sy 1 e 5o gl odes g o393 Gglaxe PERSIAN s TRMM
Sb s ried Casl odw) pldl 4 pasedio Sloj wlido
o555 & ECMWF 63 ool o)l ase oS cudl o
o 02ltul oS bl oo )l3)98 0 63Vl (S g Sloj S8
ol godly (55 (b)) pSl Siagh (hel Ban 1l
)93 3 Lioms g e syl a4 Cuns ECMWF o
(wlale g aljg)) cilises ilo clapls ;> TRMM 4 PERSIAN

Al oo D9yl 3 pl A 59y

B gy g dlgo -

axdlae 540 83900% — V-V

5 02515 Gl sloegS 4y (B Joxe 53 39,0 52l A
5 Sy Job OV - ¥FO Y Ll Claise o 6355

VAN Hlaa ) o lowd (o3 3L Jlw ¢yl 1] O palio Ol
Volume 15, No. 1, Spring 2019 (IR-WRR)

\Ya



46 4.8 4‘9 5.1
o [ ]
. §
[l
Lag]
-
Lagl
® Metorological Stations
E Catchment_Boundary
e @ Elevation (m)
- Iﬁgh : 4300
FEE Low £ -31
=
Lag]

Fig. 1- The geographic location of SefidRood catchment and the distribution of meteorological stations
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Table 2- Contingency Table
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