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2 Climate Prediction Center Morphing Algorithm

3- Tropical Rainfall Measuring Mission 3B42RT V7

4- Morphing

5- National Aeronautics and Space Administration Goddard Space
Flight Center
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9- Micro Wave
10- National Oceanic and Atmospheric Administration
11- Passive MicroWave (PMW)
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1- Synoptic

2- Frequency Histogram

3- Radar

4- TRMM Multi-satellite Percipitation Analysis

5- Percipitation Estimation from Remotely Sensed Information
using Artificial Neural Networks

6- Zambezi

7- Mishui

8- Ethiopian
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Fig 1. Grid reference of satellite data along with location of the utilized rain gauge stations
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Table 1. Details regarding the utilized rain gauge stations of the basin [17].
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1- Mean Bias Error

2- Root Mean Square Error

3- CV (Coefficient of Variation) of Root Mean Square Error
4- Probability of Detection

5- False Alarm Ratio

6- Critical Success Index

7- Relative Bias
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Table 2. Evaluated criteria for TRMM 3B42RT V7 and CMORPH in seasonal period

TRMM 3B42RT V7

. = o e Ol Skl Sl RIS sl sl ks S
2

33 § Station Tamer  Ramiyan Bahlakeh Dashi Gorgan Dam Fazel Abad Ghaffar Haji  Average

CcC 0.28 0.25 0.31 0.40 0.33 0.30 0.31

« MBE -41.20 -50.20 -14.83 19.48 -32.27 -1.31 -20.06

3 § RMSE 6.86 9.26 5.91 4.78 6.93 7.15 6.81

< CV-RMSE 6.52 8.03 3.52 2.52 6.07 3.13 4.97

R Bias -82.18 -133.50 -32.15 19.84 -66.02 -4.94 -49.83

CcC 0.10 0.00 0.09 0.06 0.00 0.08 0.05

. 5 MBE -32.58 -49.90 5.16 34.54 -20.50 -4.09 -11.23

j E  RMSE 7.70 12.59 7.43 7.25 9.97 8.35 8.88

0B CV-RMSE 3.71 5.01 2.96 2.84 4.06 331 3.65

R Bias -75.83 -180.14 3.97 41.48 -63.25 -17.34 -48.52

CcC 0.29 0.18 0.36 0.24 0.24 0.40 0.29

sy  MBE -33.77 -37.10 5.24 21.05 24.22 5.88 -10.49

¥ § RMSE 5.81 6.95 4.00 4.18 6.52 4.12 5.26

' CV-RMSE 5.83 7.50 432 5.75 12.00 4.85 6.71

R Bias -69.43 -85.60 2.25 7.94 -52.69 -1.66 -33.95

cC 0.33 0.42 0.48 0.51 0.36 0.44 0.42

- B MBE -46.73 -72.37 -55.07 -58.78 -79.57 -63.07 -62.60

Ri é RMSE 3.90 4.64 2.07 1.58 3.08 2.57 2.97

° @& CVRMSE 376 7.65 3.41 248 7.40 1121 5.99

R Bias -46.24 -85.74 21.75 -20.44 -54.90 -41.46 -45.09

CcC 0.43 0.32 0.40 0.40 0.39 0.36 0.38

« MBE -65.98 -71.62 -56.25 -34.78 -60.51 -57.13 -57.71

% £ RMSE 5.77 8.92 4.68 3.72 6.25 5.55 5.82

< CV-RMSE 8.04 8.33 5.17 3.64 5.56 5.93 6.11

R Bias -132.88  -193.46 -90.55 -38.85 -124.16 -108.20 -114.68

CcC 0.16 0.07 0.10 0.07 0.15 0.06 0.10

. 5 MBE -84.78 -93.00 -88.65 -88.15 -84.34 -86.85 -87.63

j E  RMSE 5.54 11.12 4.82 4.19 7.06 6.46 6.53

° B CV-RMSE  -221.54 30.87 13.39 15.30 32.94 9.95 -19.85

R Bias 419732 32731 -143.73 -115.91 -206.98 -154.82 -191.01

CcC 0.26 0.18 0.41 0.27 0.14 0.28 0.26

sy  MBE -33.01 -49.00 -20.40 0.41 -49.57 24.77 -29.39

¥ § RMSE 6.15 6.99 3.58 3.61 6.09 3.37 4.96

? CV-RMSE 429 5.82 2.98 4.40 9.91 4.69 5.35

R Bias -67.12 -108.78 27.79 -8.03 -104.57 2532 -56.93

CcC 0.31 0.51 0.56 0.50 0.48 0.47 0.47

- B MBE -30.86 -71.80 -41.41 -17.75 -70.40 -56.15 -48.06

R é RMSE 435 436 1.82 1.76 2.88 2.59 2.96

> @ CVRMSE 242 456 1.91 2.06 3.75 3.35 3.01

R Bias -30.10 -78.90 -13.65 -3.68 -43.88 -33.91 -34.02
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Table 3. Evaluated criteria for TRMM 3B42 RT V7 in monthly period

oK . & oLl 3l ©> Rovr Lol
Stations
October November December January February March
5 Tamer 0.47 0.24 0.18 0.03 0.08 021
Olsl,  Ramiyan 0.84 0.26 0.04 -0.08 0.02 0.14
&> e Bahlakeh Dashli 0.68 0.48 0.04 0.00 0.16 0.24
O
o o€ $ .. Gorgan Dam 0.69 0.47 0.14 0.01 0.15 0.19
sUT ot Fazel Abad 0.56 0.42 0.12 -0.10 0.08 0.03
> s Ghaffar Haji 0.54 027 0.05 0.12 0.01 0.18
oke  Average 0.63 0.36 0.09 0.00 0.08 0.17
e Tamer -11.92 -47.95 -34.50 -9.83 -1.59 -47.78
Olel,  Ramiyan -36.62 -57.61 -50.81 2.13 3539 -54.38
1> S Bahlakeh Dashli -40.28 -35.17 10.09 97.93 32.99 13.88
m
as) _
S 08 8 4. Gorgan Dam 54.82 -31.98 60.76 163.63 11124  30.96
sUT ot Fazel Abad -12.97 -53.42 -11.49 11.74 2792 -13.33
> s Ghaffar Haji 70.62 -51.06 62.54 130.32 60.67 5.92
oke  Average 3.94 -46.20 6.10 65.28 3264 -10.79
<5 Tamer 5.01 8.25 6.35 6.34 9.12 6.15
Olsl,  Ramiyan 1.81 9.28 12.89 12.49 13.57 9.18
- S S pahlakeh Dashli 2.81 5.10 7.63 6.27 8.79 5.25
nn
E 08 5 4 Gorgan Dam 2.16 3.74 6.86 6.02 8.59 5.03
sUT Js  Fazel Abad 3.15 6.65 8.94 10.32 10.91 7.62
> s Ghaffar Haji 2.43 7.04 9.77 9.71 8.49 472
oSke  Average 2.89 6.68 8.74 8.53 9.91 6.33
5 Tamer 3.91 3.00 3.03 2.85 4.04 238
Olsl,  Ramiyan 1.66 271 3.49 337 3.90 261
@ S pahlakeh Dashli 2.64 235 436 3.78 5.25 3.24
=
°>-{‘ u\S/,S 4. Gorgan Dam 5.09 2.25 4.81 4.53 6.66 3.55
© sUT Js6  Fazel Abad 3.78 2.30 3.52 3.80 5.06 3.04
> s Ghaffar Haji 3.45 244 4.64 421 5.46 2.99
oSke  Average 3.42 2.51 3.98 3.76 5.06 2.97
5 Tamer 32.71 -138.85 -81.86  -114.53 714 -122.74
Olsl,  Ramiyan -39.18 -196.83 17487 -240.00  -89.08  -215.63
" G2 Bahlakeh Dashli -57.78 -70.98 3237 -28.93 7377 2478
<
2 08 S 4. Gorgan Dam 23.22 -52.61 93.75 20.00 140.68  -28.47
sUT ot Fazel Abad 9.04 -154.47 4229 -157.68 6588  -93.77
> s Ghaffar Haji 46.42 -144.53 85.27 -63.10 87.09  -71.23
oSl Average -11.51 -126.38 -14.60 97.37 4758 9277
1
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Table 3. continued

DReusp Clgesyl sl S 3l 4 BETRT Lxﬁ\.:n
NS Stations
- April May June  July August September Average
;. Tamer 0.36 0.27 042 032 062 0.29 0.29
Oleal Ramiyan 0.25 0.02 0.28 0.72 0.30 0.29 0.29
_Lils Sl Bahlakeh Dashli 037 0.46 038 071 0.46 0.38 0.38
8 Rt gaw Gorgan Dam 0.29 0.24 0.52 0.44 0.64 0.38 0.38
sU = Fazel Abad 0.41 0.10 0.24 0.50 0.32 0.29 0.29
b s Ghaffar Haji 0.45 0.28 039 056 042 0.35 0.35
Sl Average 0.35 0.23 037 054 046 0.33 033
" .5 Tamer 5235 -16.53 4415 4755 56.27 -34.66 -17.02
Eﬁ Ol Ramiyan -57.12 20.48 -13.38  -60.34  -70.72 -81.86 -41.66
= _Lils Sl Bahlakeh Dashli  0.29 4418 6854 -67.63  -40.02 -53.81 2.58
RiEgt g Gorgan Dam 67.62 62.30 341.81 -53.81 90.91 21.62 76.66
sUT = Fazel Abad -41.96 -27.45 102.08 -79.52 -3.47 -84.27 -15.51
Sl Ghaffar Haji 20.84 -9.75 40.40 -74.90 4.83 -57.95 16.88
L.):-(;l:ﬁ Average -10.45 12.20 97.27 -63.96 6.30 -48.49 3.65
a3 Tamer 6.34 6.59 2.94 3.56 2.98 3.73 5.61
Olealy Ramiyan 9.64 6.09 3.65 2.52 2.23 7.01 7.53
@ Ll S, Bahlakeh Dashli 519 3.50 259 1.66 1.06 2.63 4.37
p RiEgE g Gorgan Dam 5.64 322 2.19 1.57 0.73 1.72 3.95
P sl st Fazel Abad 6.14 6.74 565 284 114 3.50 6.13
>\ s Ghaffar Haji 6.18 235 235 267 048 2.86 4.92
L.ﬁ(;l:ﬁ Average 6.52 4.75 3.23 2.47 1.44 3.57 542
oS Tamer 2.22 3.09 3.90 2.75 3.88 3.52 3.21
m Olealy Ramiyan 2.54 3.31 3.97 3.23 3.59 3.24 3.14
2 5 Bahlakeh Dashli 2.83 3.14 4.59 3.30 4.45 3.97 3.66
~ Rt g Gorgan Dam 3.38 4.25 13.90 3.89 6.83 2.87 5.17
5 sUT St Fazel Abad 2.11 2.95 6.25 3.47 3.78 3.54 3.63
Sl Ghaffar Haji 3.39 3.84 7.12 2.96 10.59 3.08 4.51
&;-QL;A Average 2.75 3.43 6.62 3.27 5.52 3.37 3.89
oS Tamer -187.23 -57.04 28.97 -81.19 -38.73 -19.41 -69.85
Olal, Ramiyan -229.98 -14.37 -22.06  -44.39  -46.73 -173.11 -123.85
, il Bahlakeh Dashli 2715 12.60 341 2894  -9.90 27.23 -12.79
'g RiEgtguwe Gorgan Dam -42.91 20.34 4292  -13.27 -3.17 -46.69 12.81
2 sUT Sl Fazel Abad -130.12 -71.45 36.09 -62.84 -20.10 -86.23 -60.50
Sl Ghaffar Haji -9.52 -14.06 14.88  -59.58 2.67 -72.10 -16.48
&:QL:A Average -104.49 -20.66 17.37  -48.37 -19.33 -70.79 -45.11
FH Y C)J}»ﬂ “ CMORPH ‘5|ﬁ ol 4.;.«‘."5& &‘.}.)J‘ duJLgu ¢ d}-\?
Table 4. Evaluated criteria for CMORPH in monthly period
Y uu )S‘l ) e Lawl
oKl Stations October November December January February March
5 Tamer 0.57 0.50 0.33 0.10 0.17 0.07
olel, Ramiyan 0.77 0.34 0.17 0.08 0.23 0.11
hals Sy Bahlakeh Dashli 0.60 0.52 0.12 0.18 0.13 0.23
9 o S 4. Gorgan Dam 0.71 0.44 0.17 0.07 0.06 0.25
;Lj Jols Fazel Abad 0.68 0.42 0.21 0.21 0.11 0.12
ol Ghaffar Haji 0.70 0.26 0.05 0.19 0.00 0.20
oSl Average 0.67 0.41 0.17 0.14 0.12 0.16
Y
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Table 4. continued

el : &8 QL] )'JT (83 Qown L
- Stations October November December January February March
o5 Tamer -42.86 -60.71 -82.52 -83.86 8325  -82.41
olsl, Ramiyan -27.95 -66.83 92.06 91.87 91.95  -94.43
o Lkils iy, Bahlakeh Dashli ~ -13.05 -45.98 -88.04 -84.70 9074  -86.75
% o 8 .. Gorgan Dam 106.14 -28.38 -84.83 -87.65 -88.68  -82.94
sul Lt Fazel Abad 11.60 -55.21 -86.87 -82.08 8672 -83.05
>l Ghaffar Haji 7.91 -54.67 -89.01 91.14 88.67  -36.17
Sl Average 6.96 -51.96 -87.22 -86.88 -88.34  -77.63
o5 Tamer 431 7.20 4.46 5.26 5.02 575
olel, Ramiyan 2.62 9.26 12.03 11.16 10.17 8.71
7 Llils iy, Bahlakeh Dashli ~ 3.18 4.81 4.89 435 4.76 3.85
5 o5 $ a.  Gorgan Dam 2.94 4.08 3.42 3.78 3.83 3.57
sUT ot Fazel Abad 2.80 6.99 7.37 8.28 5.67 573
==l Ghaffar Haji 1.68 7.26 5.79 7.42 5.32 4.19
Sle  Average 2.92 6.60 6.33 6.71 5.79 5.30
o5 Tamer 3.36 2.62 2.13 2.36 2.22 2.23
- olel, Ramiyan 2.41 2.70 3.26 3.01 2.92 2.47
2 Lkils iUy, Bahlakeh Dashli 2.9 2.22 2.79 2.62 2.84 2.37
5 o5 $ u.  Gorgan Dam 6.94 2.45 2.40 2.84 2.97 2.52
2 sUT ot Fazel Abad 3.36 2.42 2.90 3.05 2.62 2.29
b ks Ghaffar Haji 2.38 2.51 2.75 3.22 3.42 2.66
Sle  Average 3.57 2.49 2.71 2.85 2.83 2.42
o5 Tamer -56.67 -172.18 217725 -199.49  -186.23  -220.49
olel, Ramiyan -23.29 -228.65 -339.44 35391 -318.14  -330.66
@ Lkils &lg,  Bahlakeh Dashli  -26.78 -98.78 15179 -14870  -150.87  -140.98
M o5 $ u.  Gorgan Dam 56.05 -55.69 11862 -121.58  -116.21  -118.21
Fe sUT ot Fazel Abad -0.94 -160.98 21841  -237.44  -187.56  -205.97
5l Ghaffar Haji 9.34 -154.08 -187.97 21643 -143.88  -112.25
.Sl Average -7.05 -145.06 19891 21293 -183.82  -188.09
anls) —¢ JJ-\:—-
Table 4. continued
RIasp Cdguayl sl I 315 5 BYTO: Sl
< Stations
i April May June  July August September Average
o5 Tamer 0.35 0.10 035 043 0.22 0.62 0.32
olel, Ramiyan 0.18 0.02 024 077 0.71 0.40 0.33
kils «lg, Bahlakeh Dashli  0.21 0.40 030 074  0.78 0.36 0.38
8 o S a.  Gorgan Dam 0.24 0.20 0.50 0.61 0.83 0.57 0.39
sUl Lol Fazel Abad 0.15 0.14 0.04 065 0.79 0.31 0.32
> e  Ghaffar Haji 0.25 0.34 040  0.67 0.85 0.29 0.35
5ks  Average 0.35 0.23 037 064  0.70 0.42 0.35
e Taméf -74.15 1.12 3929  -41.94 25239 -21.38 -23.36
ol Ramiyan 8569  24.10  -697 -51.81  -50.00 -87.28 -60.23
s ol Bahlakeh Dashli ;504 4735 7283 2112 1486 -64.99 36,10
= 56 5w Gorgan Dam -49.42 7131 39618 1679  146.13 99.96 34.55
= ] yuu FazelAbad 8124 3970 18137 -63.71 3894 7810  -41.89
PR Ghaffar Haji 7069 3451 12644 -5675 -1935 3871 31.36
Average
Sl 7234 2312 134.86 -36.42 5085 -31.75 -26.40
WP Sl —VF 05lowd — o235l Jw L Ol Syl 580l (owsigen 9 pole
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Table 4. continued

L BT S GI-INEG R PR S sls e BETgTR wi;L:,a
NS Stations
’ April May June  July August September Average
L5 lamer 5.82 7.85 305 338 375 422 5.01
L., Ramiyan 9.54 6.32 378 1.82 2.00 6.90 7.03
8 b sy, DBahlakeh Dashli 4 oq 339 302 137 087 2.50 3.42
E 8 5 .. Gorgan Dam 3.99 3.37 226 169 0.5 2.04 2.97
57 Jois  Fazel Abad 6.10 643 494 252 1.07 3.54 5.12
- s Chaffar Haji 464 217 227 236 067 3.16 391
Sl Average 5.69 4.92 322 219 150 3.73 4.58
. Tamer 2.04 3.68 405 261 4.90 3.98 3.01
L., Ramiyan 2.51 3.44 411 234 3.23 3.19 2.97
G i), BahlakehDashli 553305 535 270 365 378 3.05
5 RICgEgem Gorgan Dam 239 4.45 1438  4.18 6.09 3.41 4.59
2 i ob FazelAbad 210 28 546 307 353 3.58 3.10
- sl Chaffar Haji 255 355 689 262 1478 3.40 423
il Average 2.30 3.50 671 292  6.03 3.56 3.49
. Tamer 21453 -12.00 2063 -62.35 -23.03 -1.55 -108.76
L., Ramiyan -319.04 127 -1409 2051  -36.53 -184.84 -180.86
5 b sl BablakehDashlii599) 5667 1480 874 696 4241 7048
B o855 .. CorganDam -107.04 2577 5413 2118 138 -33.57 -42.70
P 7 ou Fazel Abad 23560 9257 633 3176 -19.83  -81.67  -122.20
b ous ChaffarHaji 5646 1206 3482 4332 1412 T664 8256
o5ke  Average -188.57  -6.89 1944 2134  -11.81 -70.11 -101.26
TRMM 3B42RT V7 5 CMORPH b g 0 o/ l8 sla lms auslis —0 5
Table 5. Comparison of the performance criteria results of TRMM 3B42RT V7 versus CMORPH
Nt 3 Ol ol Sl
Station Tamer Ramiyan Bahlakeh Dashli
Shre Sis,  wlbabe et s, wlabe s Slis,  wlabe s
Criteria Daily Monthly Seasonal Daily Monthly Seasonal Daily Monthly Seasonal
cc 0.18 0.15 0.25 0.15 0.29 0.21 0.23 0.38 031
s MBE -37.98  -16.18  -38.57 5116 -41.66  -52.39 1038 3.00 -14.87
5 RMSE 6.52 5.64 5.95 8.93 7.37 9.17 5.43 4.27 5.22
= CV-RMSE 354 3.07 3.4 3.69 3.05 3.79 4.39 3.45 4.22
RBias 69.48  -69.85 -68.42 -122.93  -123.85  -121.24 1275 -1279 -13.04
cc 0.30 0.32 0.29 0.24 0.33 0.27 0.37 0.38 0.37
=  MBE 5871 2194 -53.66 7447 25957 7135 -56.51  -35.80  -51.68
% RMSE 5.61 5.08 5.08 8.26 7.01 8.28 3.94 3.51 3.53
% CV-RMSE 3.0 2.76 2.76 3.42 2.90 3.42 3.19 2.83 2.85
RBias -107.40  -108.76  -106.85 -178.94  -180.86  -177.11 69.43 7048  -68.93
\ Olnl Syl 5l owiign 9 psle
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Table 5. continued

oS! RiEgtgm LT sl -l
Station Gorgan Dam Fazel Abad Ghaffar Haji
Jlns dlis,  lale et $liss Slals ki Slis,  wlabe et
Criteria Daily Monthly Seasonal Daily Monthly Seasonal Daily Monthly Seasonal
CcC 0.21 0.38 0.30 0.14 0.29 0.23 0.23 0.35 0.31
s MBE 13.55 76.66 4.07 -33.32 -15.13 -39.14 -12.60 18.46 -15.65
E RMSE 5.12 3.74 5.36 7.20 6.24 6.26 6.19 4.80 6.11
&= CV-RMSE 5.46 3.99 5.72 3.96 343 3.44 4.71 3.65 4.65
RBias 12.59 12.81 12.21 -60.29 -60.50 -59.22 -16.43 -16.48 -16.35
CcC 0.32 0.39 0.31 0.24 0.33 0.32 0.28 0.35 0.29
E MBE -45.04 26.24 -35.07 -66.93 -42.12 -66.20 -62.56 -30.81 -56.23
@) RMSE 3.49 2.85 4.02 5.97 5.22 5.13 5.11 3.97 4.26
LE) CV-RMSE 3.73 3.04 4.29 3.28 2.87 2.82 3.89 3.02 3.24
RBias -41.87 -42.70 -41.62 -121.13  -122.20 -119.90 -81.57 -82.56 -80.56

Lledd o350 U Jsax s eslizal sy SVl gl las
asles B &lisy Oyse 4 kit RBias > a4 lajlas slos
5 P2 s 4 awlbee B a5 RBias pl by (s
6331 ol glajlas slad s 5o il 50 ) alale
o= POD (slls CMOPRH (\ Jyds 4 a5 L ool ol
YV B o/Y0 o CSL /e b oVo o FAR /Y b /0V
@/YWo b oY o POD l,ls TRMM 3B42RT V7
5 L aS 5y /W G /YY) 1w CST /) b oYY oy FAR
5 &3l Jlsl CMORPH ¢S 015 o s opl &
TRMM 3B42RT V7 & Cd g S poms Caib o L2l
2>l 55> TRMM 3B42RT V7 o 5,50 53 ol anils
Zeles S Jos e FAR

Sloslale 2oL 5 ledalin oL anslie glajls sl ¥ JS
I, slale wlis ,» TRMM 3B42RT V7 ; CMORPH
e Slalie Wy basle ST ps IS8 4 a8 L a0 0L
TRMM ; CMORPH | Jol> mls 5 lialis glassls
lodaline 2oL slie Ol a8 355 0 odalie 3B42RT V7
TRMM 3B42RT 5 CMORPH Lo 55 o 5,50 5 a5k
Slposis oY S84 s b oot sbellal 612 VT
G=AY) s il g ol 4 il laelKan)
(G =UY)  (=Y/AE) ((YY=VAY) Dbl ((v=0/44) 5 (4-Y)
OB S ae (b= 0/80) 5 (+/+Y=VAY) (-T2 A) by
(=8N LTSl =V 5 (/N V/AY) (/0 Y-T/EY)
5 (=YY ((0=8/00) e lae ((+/01V=0/V) 5 (+/4V=Y/YE)
(=878)

3B42RT V7 TRMM 3 CMORPH (g 5 sdd aewlons SVl sl )l -1 J g
Table 6. The evaluated probability criteria for TRMM 3B42RT V7 and CMORPH

oS! Station POD FAR CSI POD FAR CSI
By Tamer 033 066 020 044 070 022
ol Ramiyan 0.27 0.63 0.18 042 0.64 0.24
Stils Sl Bahlakeh Dashli 2 030  0.61  0.21 E 046 0.68 023
08 S 4w Gorgan Dam é 029 0.61 020 % 048 069 023
st Job Fazel Abad 030 0.62 020 - 057  0.69 025
x> W Ghaffar Haji 030 072 0.7 052 075 021
oSSk Average 030 0.64 0.19 048 069 023
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Figure2. Comparison of observed and estimated precipitation of TRMM 3B42RT V7 versus CMORPH in monthly period
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Abstract

Assessment of Satellite Precipitation Data from TRMM 3B42RT V7 and CMORPH
in Order to Estimate Precipitation in Gorganrood Basin-Iran

B. Abdollahi', S.M.Hosseini-Moghari' and K. Ebrahimi?
Received: 2015/10/29  Accepted: 2017/02/04

Due to the importance of precipitation data in different fields and lack of widespread and proper rain
gauge networks, the precipitation data should be somehow estimated. Using satellite data is one of the best
methods to estimate precipitation. However, it is necessary to evaluate the accuracy of such data before
utilizing them. This study is an attempt to evaluate the accuracy of CMORPH and TRMM 3B42RT V7
precipitation data in Gorganrood Basin. For this purpose, the data of both satellites were compared with
observation data from six stations (“Tamer”, “Ramian”, “Bahalkeh-ye Dashli”, “Gorgan Dam”, “Fazel
Abad”, “Ghaffar Haji”) within periods of 2003-2004 and 2006-2007. Correlation Coefficient, Mean Bias
Error, Root Mean Square Error, CV (Coefficient of Variation) of Root Mean Square Error, Relation Bias
criteria, Probability of Detection, False Alarm Ratio and Critical Success Index were calculated for both
satellites. Results demonstrated that the satellite data in monthly and seasonal scale were more accurate
than daily scale. The highest correlation between TRMM 3B42RT V7 and CMORPH data comparing to
the observation data was related to the august precipitation in “Ghaffar Haji” station which was 0.93 and
0.85, respectively. The results showed that both TRMM 3B42RT V7 and CMORPH satellites estimate
precipitation lower than observational data. Also, Probability of Detection and Critical Success of CMORPH
satellite were better than TRMM 3B42RT V7. However, False Alarm of TRMM 3B42RT V7 satellite was
better.
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