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name Stations climate ME Bias RMSE NSE

o Rasht osb e sl Very humid 14.92- 0.86 42.45 0.77
Cf‘“l‘ Yasuj o sb e 7.74- 0.89 22.85 0.95
Jé“("b el 3 shahr ghaem Gharakhil u)_bf 4.78- 0.92 23.61 0.71
Khoramabad Mediterranean 10.31 1.29 23.73 0.67
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RIEgty Gorgan RPN Mediterranean  14.00- 0.68 23.50 0.50
e Ilam Sl e Mediterranean  3.14 1.07 23.15 0.81
Sl Arak Sisans Arid-Semi 3.41 1.14 12.50 0.80
Jesl Ardabil it aas Arid-Semi 29.74 2.33 38.66 2.70-
5y Bojnoord Sistas Arid-Semi 7.37 1.34 14.94 0.49
s Tabriz it aas Arid-Semi 6.06 1.30 10.48 0.74
Olen Hamadan Sistas Arid-Semi 1.65 1.07 9.78 0.85
b Sanandaj Sistas Arid-Semi 2.87 1.10 14.29 0.79
35S ed Shahrkord S dal Arid-Semi 13.14 1.50 22.58 0.56
B Shiraz it aas Arid-Semi 14.56 1.58 25.96 0.64
Ol s Zanjan Sisans Arid-Semi 3.05 1.13 10.00 0.81
dge Mashhad S dal Arid-Semi 1.96 1.10 6.57 0.92
s Qazvin Sistaas Arid-Semi 18.74 1.73 27.86 0.20-
oLzl S Kermanshah e Arid-Semi 9.35 1.30 21.53 0.60
s urmia it aas Arid-Semi 2.46 1.10 10.57 0.84
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Table .3 The results of the error‘s evaluation criteria of rainfall observed and estimated in arid climate
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name Stations climate ME Bias RMSE NSE
Ol Esfahan Kix  Arid 0.43 1.04 6.83 0.85
Sl sal Ahvaz SLix  Arid 1.62 1.10 9.53 0.88
el Iranshahr Lis  Arid 2.23 1.30 8.73 0.76
3L Bafgh i Arid 3.29 1.85 7.95 0.11
- Bam S Arid 2.09 1.53 5.67 0.51
by Abbas Bandar  <:. Arid 2.39 1.23 14.44 0.71
N Bushehr s Arid 3.37 1.17 11.82 0.91
L 5o Biarjomand KLix  Arid 3.38 1.33 10.21 0.36
Lo kn]Fdv Lis  Arid 3.47 1.31 9.83 0.63
Sl s Khorbiabanak  ¢:. Arid 3.38 1.52 8.66 0.29
olaals Zahedan S Arid 0.47 1.09 5.93 0.70
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Olias Semnan S Arid 5.23
b Tabas SLex  Arid 4.81
o Qom Sex  Arid 3.82
olals Kashan Kex  Arid 4.77
ity Kashmar Lis  Arid 1.54
c K Karaj s Arid 7.81
Ol S Kerman S Arid 2.75
Y Lar s Arid 2.04
3 Yazd s Arid 5.08
ol Tehran Lix  Arid 9.84
Oldgs Nehbandan S  Arid 1.34

1.45 8.80 0.62
1.75 10.75 0.15-
1.32 8.18 0.72
1.42 9.93 0.63
1.11 7.01 0.87
1.35 13.96 0.65
1.29 8.73 0.72
1.17 13.05 0.69
2.20 10.33 0.54-
1.51 14.89 0.55
1.16 7.00 0.83
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Table 4. Ranking the error criteria evaluated for different climates
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name Stations climate ME BIAS RMSE NSE total
< Rasht Osb e s Very humid 3 20 1 28 52
e Yasuj Csb e humid 11 26 9 41 87
Gharakhil

s (B shahr ghaem sb e humid 17 29 6 23 75
s e Khoramabad RN Mediterranean 7 19 5 19 50
RIEgRY Gorgan &l &l e Mediterranean 5 16 7 9 37
e Ilam R ERR Mediterranean 26 30 8 32 96
Syl Arak 5 dag Arid-Semi 21 24 18 30 93
Je Ardabil s aas Arid-Semi 1 1 2 1 5
3 g Bojnoord i aals Arid-Semi 12 14 12 8 46
s Tabriz i aas Arid-Semi 13 18 22 26 79
Ol Hamadan S aa Arid-Semi 36 30 28 35 129
ke Sanandaj s aals Arid-Semi 28 27 15 29 99
55 el Shahrkord 5 dag Arid-Semi 6 10 10 12 38
S Shiraz s aas Arid-Semi 4 6 4 17 31
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Ol Zanjan SES da Arid-Semi
g Mashhad St da Arid-Semi
s Qazvin St das Arid-Semi
oLl S Kermanshah St aas Arid-Semi
4 gl urmia St dad Arid-Semi

27 25 25 31 108

35 27 39 40 141
2 5 3 3 13
9 18 11 13 51
30 27 21 34 112

Gleesls & Ly e RMSE Jldie 1 508 €lale 5 VLo olis
G5l b Caplie sdialilis o ils Glabe ulis
ANSE (slas e ol slealin 550 s TRMM 6l 5ale
e el 035 o)l sale syl ABL s 5 S w i
5 ol oSl 20 /A0 bl ISl BU s sl

el sl oSl G YV Ll e s e

s Ol s s lialilis & et Sla e 1 0ke RMSE (gl

A S Sl il ol Al Jlde L Joke Gslp b
.[\‘]w\«:..ibdjzé.g;))lﬁJmﬁbéww\)lm)&
JMie o 36S 5 oty ol ) RMSE [lme Slde o 5 o
Ol e a2l o O/PY S EY/YO L ol i 5 4 5 o ol (512
L TRMM ol gale slaosls oo 55 a5 Ws S 0L [Y] O

okl 2Lyl sl sl jlan guuas, O0Jgu

Table 5. Ranking the error criteria evaluated for arid climates
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el oL ey o 0 Kle o Lt oo LS g oz

name Stations climate ME Bias RMSE NSE total
Ol Esfahan S Arid 41 31 38 36 146
lsal Ahvaz S Arid 37 27 29 38 131
el ! Iranshahr e Arid 32 18 32 27 109
3L Bafgh P Arid 25 3 35 5 68
. Bam S Arid 33 7 41 10 91
e s Abbas Bandar S Arid 31 21 14 22 88
N Bushehr S Arid 24 22 19 39 104
S 5o Biarjomand i Arid 23 15 24 7 69
Lo e kn]Fdv i Arid 20 17 27 16 80
Sl s Khorbiabanak e Arid 22 8 33 6 69
olaals Zahedan R Arid 40 28 40 21 129
OSlas Semnan i Arid 14 11 30 14 69
b Tabas S Arid 16 4 20 4 44
o Qom i Arid 19 16 34 24 93
olsls Kashan S Arid 18 12 26 15 71
SalS Kashmar e Arid 38 26 36 37 137
S Karaj R Arid 10 13 16 18 57
ol S Kerman i Arid 29 19 31 25 104
N Lar S Arid 34 22 17 20 93
33 Yazd S Arid 15 2 23 2 42
R Tehran S Arid 8 9 13 11 41
Oldgs Nehbandan S Arid 39 23 37 33 132
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Abstract

Accuracy Evaluation of Rainfall Distribution of TRMM 43B3 Satellite in the Different
Climates of Iran

J. Akbari' and M. Kazemzadeh?
Received: 19-05-2017  Accepted: 21-11-2018

The lack of a reliable and extended system to monitor rainfall is one of the major challenges in analyzing,
hydrological prediction and water resources management in Iran. Using satellite precipitation products
in some parts of the country with lack or presence of low quality precipitation data, which can be used
as alternative source for basins with sparse data in developing countries such as Iran, will be very useful.
Hence, the main objective of this study is to evaluate and interpolate the accuracy of monthly precipitation
of TRMM 3B43 v7 satellite data in Iran with ground stations. The monthly precipitation data of TRMM
with a spatial resolution 0.25 x 0.25 degree were extracted and evaluated with 41 stations in the country
during the periods of 1998 to 2014. To evaluate the accuracy of rainfall estimation and interpolation of
error criteria, the NSE, RMSE, BIAS, ME criteria and IDW methods in ArcGIS 10.3 software were used,
respectively. Generally, the results showed that more arid and semiarid regions of Iran had overestimation
while underestimation was in high precipitation regions. And based on the ME, 82.93 percent of stations
had upper and under estimation with limitation of less than 10 mm in month. Also, the results of rating
showed that Ardebil station with total rating of 5 and Esfahan stations with total rating of 146 had the
highest and lowest error of monthly rainfall estimation. In general, the results showed that monthly rainfall
data of TRMM had acceptable accuracy in most parts of the country.
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