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Abstract

Precipitation is a major component of the hydrological cycle,
which has significant spatial and temporal vriations. The lack
of suitable data for this parameter causes a problem in
hydrological forecasts. Since satellite data provides a new
solution for estimating rainfall with spatial and temporal
variation, this study evaluated the accuracy of some of these
data types at the upstream of the Maroon Dam, including high-
resolution spatial data consist of ERA-Interim, CHIRPS and
PERSIANN-CDR on daily, monthly and annual timescales.
With respect to evaluation, gridded precipitation data and
observational data from 2003 to 2014 were considered. The
results showed that estimation of the annual rainfall data of the
gridded precipitation models was underestimated so that the
estimated average annual precipitation was evaluated less than
the mean annual observational precipitation. In the estimation
of monthly precipitation with regards to the Nash-Sutcliff
coefficient at Dehno, Idenak and Margoon stations, the ERA-
Interim model and at the Ghale-Raeesi station CHIRPS model
indicated the best performance compared to other models. In
the daily rainfall estimation, like the monthly rainfall, the best
estimate at the Idenak station was the ERA-Interim model,
which had an NSE of 0.63 and the best estimate of precipitation
in all stations was by ERA-Interim. ERA-Interim had the best
performance from the 3 gridded models in the correct detection
of rainy days. The best performance of this model was in
determining the correct rain days with POD = 0.53 at ldenak
station.
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Table 1- Research conducted in Iran on rainfall data sets
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The highest correlation coefficient

Refrence Study Area Dataset in Use
daily Monthly Yearly
Ghahraman et al., (2018) citt:: ?]‘?gs;t PCI:EI\IQSIE\T\IHN not suitable not suitable -
Miri et al., (2016) Iran GPCC -ee- 0.6> ----
Darand and Zandkarimi (2015) Iran GPCC ---- 0.9425 0.9385
: Gorganrood PERSIANN o
Dezfuli et al. (2015) Catchement TRMM 3B42 0.397 0.404
Madadi et al. (2015) BoY\cliZ?teBr:sin TRMM 0.247 0.838 significant correlation
Mianabadi et al., (2013) Kr':loor:shan CMORPH not suitable 0.62 ---
Hejazizade et al., (2012) Iran TRMM 3B43 ---- not suitable not suitable
Javanmard et al., (2010) Iran TRMM 3B42 ---- - 0.77
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Table 2- Specifications of selected rain gauge stations in the study area
P Wlas 8390500 43 o (e (b ol Slasuin - Jgua

Geographical coordinates

Station Name - - Elevation
longitude Latitude
ldenak 50.4 30.933 585
Ghale-Raeesi 50.444 31.195 1300
Dehno 50.875 30.985 1383
Margoon 51.1 30.933 2220

Table 3- Summary of gridded precipitation products evaluated in this study
axdllae ol )3 (2] 2,90 SWR03IS asgecme -V Jga

Product Spatial Coverage  Spatial Resolution Instrument Used data
ERA-Interim Global 0.25° x 0.25° Reanalysis 2003-2014
PERSIANN-CDR 60°S -60°N 0.25° x 0.25° Satellite+Gage 2003-2014
CHIRPS 50°S-50°N 0.05° x 0.05° Satellite+Gage 2003-2014
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Fig. 1- Mass curve of annual precipitation in rain gauge station in the study area
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Table 4- List of the statistical metrics used in the evaluation of precipitation products

Statistical Indexes Equation Optimum Value
n o — .
Mean bias error MBE = 2z (P~ Gy 0
n

n ) — ()2

Root mean square error RMSE = M 0
n

. . ic1 (B — Gp?
Nash-Sutcliffe efficiency NSE=1-Gr——5 1

i=1(Gi — G)°

cC = i=1(Gi—G)(R,— P)
Correlation Coefficient B — — 1

\/Zin=1(Gi -G \/Zin=1(Pi —P)
Probability of detection POD = 1
H -1|3- M
False Alarm Ratio FAR = —— 0
H+F
. . H
critical success index CSl =—— 1
H+M+F
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Fig. 3- Spatial pattern of observational and estimated annual rainfall
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Table 5- Evaluation Indexes for monthly precipitation
Wbl ()b (b5, SBasls -0 Jos»

Station Datasets name MBE RMSE NS cC
ERA-Interim -29.95 59.97 0.65 0.92
Dehno PERSIANN-CDR -40.98 75.26 0.45 0.93
CHIRPS -35.71 67.01 0.56 0.87
ERA-Interim -13.46 35.11 0.72 0.88
Ghale-Raeesi PERSIANN-CDR -16.79 36.84 0.70 0.92
CHIRPS -10.4031 32.26 0.77 0.81
ERA-Interim -3.98 25.30 0.87 0.95
Idenak PERSIANN-CDR -12.72 37.56 0.72 0.93
CHIRPS -14.07 39.16 0.7 0.83
ERA-Interim -1.64 29.63 0.79 0.89
Margoon PERSIANN-CDR -15.28 32.03 0.75 0.93
CHIRPS -9.38 29.81 0.78 0.82

b se cnl (058 03l olise S5 53 Adlise yiaidee =+ NY Jo
Jhe iy 4 oS dg e e —VYEA L yio Lo =440 ]
1, PERSIANN-CDR 4 5 (465l oS! > ERA-INterim
i olStuw] 5 55 MBE yolde (s piiin Cowl 039y gimd oSt
Slawbre g Slaalie polie yuiy SBT3 lis & W)l )8
dgde 4o Jgdo 3 29290 RMSE polis 4 angi L 03l oo
ERA- Jao Jlilas o3gim )3 Gl e Jbo st o5
33 4y ol oles ;5 1) RMSE (o 28" a5 024y Interim
3900 5> WolKiwsl oled ) 55 CHIRPS Jse g odls olazsl
RMSE ;0lis &y dngi b sl 03505 Jos 5 camd diljoy 354
039350 (slnolSius] )3 ailjg; ()l )9l 0 &S 3980 oAbl 35
2olie Lyolul . ddl o (6 ptin Caxd gl g oKl ¢ Slellas
Ssad S (3 R &S 39 0 odalie Joda )3 39290 CC
» ol oS 9 ERA-INterim Juo j3 Sl o) 4 by yo

b o CHIRPS Jio )5 ooy aall oS

w9, 2bj, Y-V

3 alig) el )3 lojlsale ()L sl Jse (295 adllae (pl )
355 ey 095)le 9 bl () 4B gind oKl ka5
oyl g gl o Wlisy )k il )l @l # Jgie
Ol [y YoVF alod (S5 g o b Yo o¥ pgils gl 51 slo lsnle
Spadls B &5 39500 odalie £ Joo 4 dogi b a3 o0
Jbo aw pn wliy, Lobde ;> oSl Loles , MBE (L]
Iy o)k ol ERA-INterim g PERSIANN-CDR CHIRPS
ol (a55 (ke a2 b g Wlodges 291, Shalite ofiee 5l a8

Alse 2512 99

2 03l a3 cpyie £ gt )3 39290 MBE olel 4 425 L
sl (Sl a5 03e ERA-INtErim Juo 13 565,k oSius]
dxr g Wbice (aBly (fjee 31 eS8 dygl stadee +f00 o e
sl buwgie a5 ERA-INtEriM Jao 5 SSul oS! s o

VAN e o) 0 lowd (o3 35k Jlw ¢yl sl O aslio Ol
Volume 15, No. 1, Spring 2019 (IR-WRR)

yv¥



Dehno

250

200

150

100

\\

50

FE W E S P P

Ghale Raeesi

140

120

|

100

80

60

¥ K

40

20

0

S TS

SR S B

C—0BS —=— ERA-INTERIM C—0BS —=— ERA-INTERIM
¢ CHIRPS —*— PERSIANN-CDR —+—CHIRPS —+— PERSIANN-CDR
Idenak Margoon
160 160
140 H 140
120 [Y H 120
. i
100 100
A
80 (A 80
A
60 60
40 40
20 20
0 0

\‘DQ Q&:o é\‘é Yg‘ @‘b‘x \0& \Q\% V&% %QZQ Oé ‘%@\ Q@o

FEF W PSP T

—30BS

—4+— CHIRPS

—&— ERA-INTERIM
—4— PERSIANN-CDR

C——0BS

—&— CHIRPS

—=— ERA-INTERIM
—#&— PERSIANN-CDR
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Table 6- Evaluation Indexes for daily precipitation
aljoy vyl 2y st i -F Jgua

Datasets name MBE RMSE NS CcC POD FAR CsSl
ERA-Interim 1004 7650 0527 0763 0412  0.103 0.393
Dehno  PERSIANN-CDR  -1.368  9.355 0292 0597 0324  0.263 0.290
CHIRPS 1191 8704 0387 0645 0474  0.491 0.325
ERA-Interim 0442 4742 0551 0745 0456  0.205 0.408
gg:éil PERSIANN-CDR  -0552 5869 0312 0565 0282  0.219 0.261
CHIRPS 0342 6227 0226 0541 0397  0.458 0.297
ERA-Interim 0131 4624 0628 0794 0531 0135 0.490
ldenak  PERSIANN-CDR ~ -0.418 6.042 0364 0615 0371  0.238 0.333
CHIRPS 0463 6123 0347 0593 0502  0.502 0.333
ERA-Interim 0054 4446 0493 0744 0411  0.070 0.399
Margoon ~ PERSIANN-CDR  -0.502 4.846  0.398 0636 0338 0238 0.306
CHIRPS 0308 5193 0308 0631 0506  0.447 0.359
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Table 7- Evaluation Indexes for daily precipitation for wet and dry periods
Siid g 3 Juad 93 S8 & il 9, (25 g pas o -V Sy

Station  Season dataset name MBE RMSE NS CcC POD FAR Csl
ERA-Interim -1.869 10.452  0.518 0.763 0.496 0.112 0.467
Wet PERSIANN-CDR  -3.215 15.258  -0.028 0.348 0.377 0.280 0.329
g CHIRPS -2.185 11.872  0.378 0.645 0536 0.513 0.343
A ERA-Interim -0.143  2.827 0.389 0.626 0.231 0.057 0.228
Dry  PERSIANN-CDR -0.430  5.799 -1571  0.096 0.193 0.170 0.186
CHIRPS -0.407  6.685 0.425 0.180 0.386 0.271 0.271
ERA-Interim -0.700  6.283 0.556 0.749 0504 0.166 0.458
3 Wet  PERSIANN-CDR  -1.677 11386 -0459 0316 0.331 0.213 0.304
§ CHIRPS -0.185  2.939 0.536 0.287 0.458 0.344 0.344
= ERA-Interim -0.186  2.359 0.343 0.590 0.280 0.389 0.238
5] Dry  PERSIANN-CDR -0.333  5.460 -2521  0.090 0.155 0.236 0.148
CHIRPS -0.393  6.709 0.416 0.173 0.458 0.180 0.180

ERA-Interim -0.333  6.402 0.622 0.792 0592 0.127 0.545

Wet  PERSIANN-CDR  -1.579 11.734  -0.269  0.342 0.437 0.246 0.382

‘?‘g CHIRPS -0.319  3.070 0.581 0.337 0514 0.362 0.362
3 ERA-Interim 0.071 1.364 0.428 0.735 0350 0.168 0.326
Dry  PERSIANN-CDR -0.163  5.032 -6.782  0.097 0.212 0.189 0.202
CHIRPS -0.177  6.974 0.536 0.287 0.442 0.251 0.251

ERA-Interim -0.007  5.89%4 0.480 0.744 0.497 0.064 0.481

Wet  PERSIANN-CDR  -1.467 10.422 -0.627 0.368 0.382 0.249 0.339

g CHIRPS -0.138  2.498 0.632 0.400 0.464 0.379 0.379
§ ERA-Interim -0.101  2.205 0.443 0.674 0.228 0.095 0.223
Dry  PERSIANN-CDR -0.442  5.413 -2.355  0.120 0.219 0.179 0.209
CHIRPS -0.472  5.046 0.532 0.283 0.368 0.300 0.300
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