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Applicability analysis of multi satellite remote sensing precipitation data in Tarim River basin
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Abstract: Because of the complex terrain in the cold and dry region, there are few stations and little measured data. Remote sens
ing precipitation product is a useful supplement to the measured data. Based on the observed precipitation data from the surface
met eorological stations, taking Kaikong River subr basin of Tarim River basin as the study area, we evaluated the accuracy of
four remote sensing precipitation products, TRMM 3B42RT, TRM M 3B42V7, CMORPH RAW and CMORPH CRT. Mearr
while, in the Yurungkash River sub- basin, based on the SRM model, we evaluated the applicability of the above remote sensing
precipitation products for runoff simulation. The results showed that TRMM 3B42RT had low accuracy while the TRMM
3B42V 7 had the highest accuracy. CMORPH had high accuracy in mountainous areas, but overestimated the precipitation in
plain areas. Among the four kinds of remote sensing precipitation products, TRMM 3B42V7 was the most suitable for runoff
simulation, and could basically characterize the process of daily runoff.
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Tab. 1 Basic information of the meteorological

stations in Kaikong River basin

R Xuhs i % iBE(N) ZBE(E)  WH/m
51542 EEfiEs 4300 8409 2458
X )
51467 Bts 47 4 8618 1739
51567 5% 4205 8634 1055.3
TR 51642 a8 ar 47 8415 976. 1
51656 JE R 47 45 8608 931.5
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Fig. 1 The map of the study area
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Bee7K ™= T RS BEVEANAIE 72, INFTR)YERE D9 2001- 2014
4, TRMM (Tropical Rainfall M easuring Mission) /&
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Tab.2 Basic information of remote sensing precipitation products

RN M AHR WS HER T i YOI
TRMM 3B42RT 0.25 3h 60S- 60N
TRMM 3B42V7 0.25 3h 50S- 56N
CMORPH RAW 0.25 3h 60S— 60N
CMORPH CRT 0.25 3h 60S— 60N
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Tab.4 The statistical index es of remote sensing precipitation

product evaluation
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3.1 FERAFE I

FEFLIAT 385 5 vl s R 2 M P 7K 5 -SSRk
BEOK = S 2 S )RR K & LK 2. ARAEE 2 7]
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Fig.2 Multryear average precipitation of various remote
sensing precipitation products and measured precipitation in

the Kaikong River basin
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T BTN A RO B Bk b RS BE, SC
HEh T ARG 5 5 T AR K RS AE H AN B
R EE R (B 3) . R E R, R AL RS TS
[l 5 SCRRJE i — AN AL PR a5 R DA L R K R,
FooR bR ZE 00 AR BE , DAL AR A 3R A8 IR % K 77
S8 SE B /KAL) s o 22, B B W A P K B R
R, S YNARR N f AR M R MY L R,
B nTE WG A [R]328 B 7K - R I 3
S AR R O 22 , R HOL(EL BE U AP K R
i, Fon BHRERRBEE TAOE. Wk 3 B, 77
A FEESULIN R EE  f i, K78 TRMM 3B42RT
(RORG FERAIS, 7= i B R B UL A R S il R
TRMM 3B42V7 RS fermn, 77 C 577 i D £ %R
B r A B AHIE, 28 CMORPH RAW 5
CMORPH CRT B K AHIT; Bl A& i 18] R () 9
J&, A MRS K.

Fig.3 Taylor diagrams of observed precipitation and remote sensing precipitation at five stations

TRIEFE K= BHTE LD X RSP Tt DX P H R BERS
PE RSB NE 5 K 6. RS K6, EHR
FE B, 8t Mav 5 Rwse 11 5, 18 YR 78 7 J7 X (1) K
FER T, Hod TRMM 3B42RT RS FE B K, TRMM
3B42V7 (RS FE R, T CMORPH ) 7% Fh 7= i
i P AFT, LA AR &, 28 B HEAE LU X b A
fERE, Horth TRMM 3B42RT iR 2 Ehiok, His
SRR SORE B AR, (H A IER) TRMM 3B42V7
5 CMORPH CRT 1) Bus SR, 3B 52 B&
IKEIAEA -

FE AR TR R BE b, — AN 75 18 8 B P 7K 72 i
(73 bt KSR $8 bR RIS, Buas FEH W H IS ] R
FRIBUE AT e R, SO A R E L, HAFE R,

Mk Ruse S5 = AN Fa bR 1BIKFE KP= 78 1L X P
JiEH X (1) H R RS VP Al 46 SR L3R 7. 36 8 I
MR HY B2 A, 3K IR A — @
FEE Pt m. R 7 Mk 8, Lt fE 1l X ik & F R
HiX, TRM M 3B42V 7 [AE 548 B3 & 1 5 A
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Tab.5 The accuracy evaluation results of the daily and

grid scale of the mountainous area

e R My Ruse Bus(%) Pop Fa Csi

TRMM 3B42RT 0.32 3.07 9.25 383.25 0.62 0.59 0.33

TRMM 3B42V7 0.32 0.62 2.79 - 10.73 0.52 0.55 0.32
CM ORPH RAW 0.39 0.73 2.96 5.30 0.53 0.55 0.32

CMORPH CRT 0.38 0.55 2.86 - 19.57 0.50 0.52 0.33

KXKEBEIR <5
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Tab.6 The accuracy evaluation results of the

daily and grid scale of plain areas

e S R Mxr Rwse Bns(%) Pop Fir Cs
TRMM 3B42RT 0.10 1.15 4.39 513.54 0.36 0.81 0.14

TRMM 3B42V7 0.13 0.22 1.55 22.86  0.30 0.78 0.14

CMORPH RAW 0.16 0.49 2.02 176.98 0.48 0.82 0.15

CM ORPH CRT 0.14 0.46 2.09 160.97 0.46 0.82 0.15

fi, TRMM 3B42RT [PJF5FE MK, CMORPH RAW
5 CMORPH CRT WHRSEEAHIT . Sk B&, lAH ¢
REOM S, RIEBE K= S e L X RS BB T
At 79 Foh i b SR U0, 3 SR B K b A P 5 XORE
FE . SRR DTS Fe , fE M R A X, T
FEAE S AR5 B K AT IR IR S G 77 AR BL AR,
FEXT T8 B PR = St RS A — e sg . o5 —
THI, A BFFT R B Y 38 SR K AR RGN BV A6 ) AR
T BE R IR K, T 0] i B K B B4R AN i, TE ST
FLAT Rtk L X B 7K 2, S 5 K 2D, BRL R i 2]
X B 7K T R PEE K. AR B DL RS B D A 45
B, RS BRI S, SR A, TRMM 3B42V7
(IR P B e o
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Tab.7 Accuracy evaluation results of grid and

monthly scale of mountainous areas

TEZ S R M e Rwse
TRMM 3B42RT 0.55 81.07 121. 46
TRMM 3B42V7 0.93 18.70 12. 44
CMORPH RAW 0.87 22.09 16. 00
CMORPH CRT 0. 85 16. 88 15. 60
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Tab.8 Accuracy evaluation results of grid and

monthly scale of plain areas

TEZ S R M e Rusk
TRMM 3B42RT 0. 47 28.52 42.03
TRMM 3B42V7 0. 68 6.57 6.91
CMORPH RAW 0. 51 14. 82 19. 07
CMORPH CRT 0. 45 13.96 17.92

3.2 BMZRE FNZR AL

gt L S BAF S ) AT SR 3l ) SN Bk Bk}
ERHSE . £ 9 R & LI % /K 3R 3 SRM
A Nse 5 R

DRl e B R, DA R A R 7 5 R  1 2000 4
A5 FF SR A0 160 A0 P 5% 3 ) S B /K ) R A
B4, & Bk AL 20 S H0h: S 120 &
#0395, WA AL 0.9, EHRK T 0. 207, %

c 6" KIXKEIR

TUHES L, AT A [FIRE R K™ m AR IR 3 23
IKzl SRM AR AL A2 e AN 7] B/ i A\ A3 T A
W RILE 4, K Nse 5 R XL &5 Rt 4T
Pl &5 SRR 10,

9 SRM N R

Tab.9 The N« and correlation coefficient table of SRM model

driven by measured precipitation in different years

) Ng R FA Nsg R

2003 0.52 0.72 2008 0.55 0.74

2004 0. 49 0.71 2009 0.75 0. 87

2005 0. 43 0. 66 2010 0. 66 0.83

2006 0.52 0.72 2011 0. 54 0.74

2007 0. 47 0.69 2012 0. 46 0.68
4

Fig.4 The runoff simulation of various remote

sensing precipitation products

10 Nsg R

Tab. 10 N« and R correlation coefficient table for simulated

runoff of various remote sensing precipitation produts

F& K Hdim N R
CMORPH RAW 0.57 0.76
CMORPH CRT 0.56 0.75
TRMM 3B42RT 0.58 0.76
TRMM 3B42V7 0. 65 0. 84

TR, 5 3 S0 e 7K 0.75 0. 87

WP 4, 1Z 30 R A BT =35 I B sRE K I (6 H
JE7 A A) 9 A#), SRM R R B 4 s A AL T 4%
It TR AR T3 B B K B (11 H ), ik
K X AR BT 0 °C, WMk A H 7 .
1 P 4 538 10 ] A1, FI) AT ASCG0E 1 BEK 3R
FEA AT DL g b A AU, T R AT 9 R 1 42 ik
2o BATEEER], 8 A d Ay I Kk A m b K F A,
{H SRM 7Y Stof v A 0L P RACSR AR R A 22, IX T g
2 TR A R Z kDL R 3 B R S AR
155 2 W42 o1 ik 1 Ll Tl B K. AR R A AT I
SPGB T, TE B R AT, UK T R KO 4
() ST RREL B 20 4 66. 4%, 1B 1% 338k 1 AR %R
KA R X %I EAK = M1 F, TRMM
3B42V 7 BEAUAR IR BAS FE B ey, AT DA A RAE H 42
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AL LA B A (- I I FLIAT S A okt
%, V5T TRMM 3B42RT.TRMM 3B42V7.CM OR-
PH RAW .CMORPH CRT %5 UM 1% B[ K 7 iy 1)
FE S 5 FFAE 55 BL AT JAL3ak (1) ALHs e AT dAida,
BT SRM BLAL, BFSE 1 & Pl B B K &
M. EFEAFRIPL R,

(1) DY Fofrses JRBE 7K = i 5 R <0 0y i s U %
KGR [FFERE (M 22, Hod TRMM 3B42V 7 KRS &
HBEARFIXSHE 1, CMORPH 7E 11 X IS B B A

(2) 2T Z Fh B K= AT A L, TRMM
3B42V 7 AHAEL HAR P i B h0iE T 8 BRI
AN, AT DA /AR HAR AR I A

SRM Y i F 7 B 1 A= I R AV 4 BT e 7K
RS, W7 EAGE HER B — R K E K= 5 GPM
AT IX 2y B BRPIRAS, TEBR = BORMIIX N A H R
AlEEPE Y IEVE RIS Z X, R Z k5 st
TR B AE R () I, DA e B B %) BEADUAS
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