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Fig. 1 Rain gauges and satellite rainfall grids distribution

over the Ganjiang River basin
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Table 1 Basic information for TRMM 3B42V6, 3B42RTV6 and CMORPH

Bl 4 0 R IR A I [0 i S A 1R A 1
TRMM 3B42V6 Geo-IR, TCI, SSM/I, AMSR-E, AMSU-B, GPCC/CAMS 10 ~46 d 1998
TRMM 3B42RTV6 Geo-IR, TMI, SSM/I, AMSR-E, AMSU-B 3~9h 2002
CMORPH Geo-IR, TMI, SSM/I, AMSR-E, AMSU-B 18 h 2003

. (1) TMI: TRMM Microwave Imager; (2) TCI; TRMM Combined Instrument including TMI and TRMM Precipitation Radar; (3) SSM/I. Special
Sensor Microwave/Imager; (4) AMSR-E: Advanced Microwave Scanning Radiometer-Earth Observing System; (5) AMSU-B: Advanced Microwave
Sounding Unit-B; (6) Geo-IR: Geosynchronous Earth Orbit satellite Infrared dataset; (7) GPCC/CAMS: Global Project of Climate Centre/Climate

Assessment and Monitoring System.
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Fig. 2 Scatter maps of daily satellite rainfall versus gauge benchmark at the scale of 0.25° x0.25° grid
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Fig. 3 Box plots of daily satellite rainfall accuracy indices at the scale of 0.25° x0.25° grid
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Table 2 Mean, maximum and minimum values of accuracy indices for TRMM 3B42Vé6, 3B42RTV6 and CMORPH

e o B/% A5/ % C
%E}F‘ *’J‘A =3 =) e =% =% =3 =)
¥IE R MH S /IME ¥IE I KR1E I /IME A R MH s /IME
3B42 -7.8 10. 4 -23.4 83.2 95.0 73.8 0.26 0. 47 0.03
3B42RT 26.2 43.7 12. 1 78.8 87.3 72.2 0.35 0.48 0.17
CMORPH 30.4 41.9 21.0 67.8 75.0 62.7 0.52 0.62 0.42
\ B Py % Fo/% Sy
KR AR =) = = = = =)
¥iE R MH s/IME ¥IE S oN ] s/ME ¥iE I KIE s /IME
3B42 60. 4 67.6 48.2 86.2 92.3 65.8 0.28 0.32 0.20
3B42RT 59.3 68.0 41.6 83.6 89.3 68.2 0.27 0.31 0.19
CMORPH 71.1 78.4 60. 8 82.6 90.3 71.1 0.31 0.35 0.25

TESP ARG BE T, 3B42 % 3 Fh TR RE/K B X H B K AR AT — e BB M s oMl e . 3B42 (19 Fy
B 85.0% , 55 b WiFh gl 23k, (B P, Jr i, 3B42 W] Ik CMORPH, 3B42 ) P, ¥{H >} 60.4% , i
CMORPH 35 71. 1% , ®] I, 3B42 Xf H FE7K S5 0% T i 7 )3 ] ﬁ%? CMORPH, [HMi-5:2 3B42 Wy 2545 25kt
Fi B B AL T CMORPH, AR¥EK 2, 3B42 XFIHY S, g2 ¥fE, i m/ME . & KRIELT CMORPH,

ZE EAr AT, X TERLIEL, 7E 0.25° x 0. 25° Mg BT RUBEE [, 3B42 H /KR EHA T 3R 22 R 10E

(1) RofmzEE/D, A4 X EHIRZB K, 3B42 1Y B {HIEE LT CMORPH, 3B42RT, {H A, B & & T
CMORPH, # 3B42RT .4 Frighn .

(2) W FEAEECE 1Y 07 25 il BB 14855 . 3B42 1 C {EW] AR T CMORPH | 3B42RT,

(3) ERMIEEARE, SEKFABRRBEENRR . 3B42 1Y P, U] AT CMORPH,

3.2 3B42 WiREHFEME

—3E i X 3B42 5 3B42RT, CMORPH (X} a7, ik 3B42 H FE/K f iR 2R IE M LA o ¥ 2407
WIS . D 3B42 W R G 22 8/ R IR 5 (2 3B42 il 46 % 152 22 5 K LA B kb H B8 7K 34 10 43 S A RS
T R RERE AN B R E R
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MRy 2, 3B42 Y B {5 3B42RT. CMORPH Af25%: &, Tij 3B42RT, CMORPH [ ##3%. T 3B42 .
3B42RT >R H iy T35 28 B U5 B4 Fn IR/MW @il & Bk W AR M TR),, W ) 2 X7 T R T GPCP/
CAMS HRER BT TR AE. HIL, A LIHERT 3B42 H &K 20 B (I8 B 2 B UL & T 3B42RT. CMOR-
PH, J&f T GPCP/CAMS H /K BERAEM LS . X AR HELRIIE T 3B42 oK 5 5 it F K & B A e H Y
L, DA R e 38 b ) 98 T 3R e 2%

K GPCP/CAMS H KK G HERISE R T H R iR Z RIS Rl ZR L AR e, iR Z /M IEAZE
B, ARV AL 0. 25° x 0. 25°4A% 5 oo (A7 B AE B 1 op 2B S0 B AR 9d ) BT 76 () 3B42 3B42RT
BHIRZE(LLVE FoR) B A, MXFT 3B42RT, 3B42 Z HiR2Zd R KX EMMFSMaLdeT
BARAR . X T 3B42RT, AXfEBE KM EMEREZM T oL, M rmEb (K 4(a)); MHLLZT,
3BA2 A XPEEKI E A 200 Ty i N J7, 78y 8l By (Il 4(b) ) .
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Fig. 4 Daily rainfall error process in a 0. 25° x 0. 25° grid during 2003—2009

Dyt — B UL FIR I, GEE TR 142 4> 0.25° x 0. 25° B 0T 3B42, 3BA2RT H [ /K B 4 X {i i3 22
(LA AR ) B e — BE (L W 7R ) B9 K B b7 2003—2009 4F 5L KRB Fe il o 2 Le ) B B - (B AN 2% 3 i 7s o
Horpr, v r SRIFORTEMME TR 1A, >W H E >0, Ay >W H E <O B KRB SRBCH B, AH R HHE 7
EXEMIE, ARBIRZEDSHIA S, 5 Se_ Fone RIEE 3, W THH WME, 3B42 XH r, | r B HEIRE,
XU B B H 1R 22 HAT LA 1 IE USSR AR, LA W =2.0 mm/d (915 8L R i), %FF 3B42, r o r_ 4350k
15.3% | 13.3% . [Nk, 3B42 fe AR HEIR E 7= A R A IEGHGH R (S, , 55 S, ZFHEiE 0), & B ik T
0, MiXfT 3B42RT, &G W XSRHY r, KIGHE ro, AN S, 5 S, ZFWRKRT 0, B BFEKT 0,

£ 3 0.25° x0.25°Hf 4% 2 5T 3B42, 3B42RT AEKEBRESZITER
Table 3 Daily error statistics for TRMM 3B42V6 and 3B42RTV6 at the spatial scale of 0. 25° x 0. 25° grid

WiH W>1 mm/d W >2 mm/d W>5 mm/d
3B42 3B42RT 3B42 3B42RT 3B42 3B42RT
r+/% 19.3 23.2 15.3 19.0 9.1 12.1
r—/% 15.5 10.9 13.3 8.8 9.3 5.6
(ry)+(r_)/% 34.8 34.1 28.7 27.8 18.4 17.7
Sg , /mm 3672.7 5137.7 3523.8 4980.2 2995.0 4396.8
S _ /mm -4489.1 -2574.4 -4408.7 -2497.4 -4 066. 6 -2228.4
(Sg, +Sg_)/mm -816.3 2563.4 -884.9 2482.8 -1071.6 2168.4

(Sg, =Sg_)/mm 8161.8 7712.1 7932.5 7477.5 7061.6 6625.2
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{H TMPA H% ff] GPCP/CAMS H [ /K 842 i 3B42RT 1y 7 s B A MRS 09 SR FR . — 7 i, 3B42 [y 46 X} iR 2
FRATEL 3BA2RT AAUAHIL, AT PT¥S . M52 3, 3B42RT, 3B42 £ W XTI (r, +r_ ) LB, XU
] 2003—2009 4E W A R B SARRIEAA] 2 5 [a]if, 3B42 5 3B42RT AL, S, 5 S, ZZAWIRH ., K,
3B42 () A, & F 3B42RT, % —J7 i, AHXF 3B42RT, 3B42 (43 254k 1145 B th 1% A B B #2 5 . 3B42RT 19 S, 3 AI%
B R EJE R E L PR, HARFRIE L H K& 0 Y R 25 o S5 K B X R i R 8. 44811, 2003—
2009 4, 7F 0.25° x 0. 25°H#% 44 2 X I+, 3B42, 3B42RT Fl CMORPH = 3% Xif Jij (4 [ 7K 180 0 19 K ¥4 5
256.5 d/a, 256.6 d/a F1217.9 d/a, TisHEREAK R K 187.8 d/a, IR TMPA B3 % H bb 48 7 B8 19 3l B0AS 1F 7
W RS 3BA2RT H KT HI PR, BTl A& 3B42 19 P, . S, A AR E .

2T 3B42 XNy A, . C F P W 25 T CMORPH )i, BEA IR/MW il B R [E, WA 215k H]
T GPCP/CAMS WS IER AR . (HiE %) 3B42 I 3B42RT (9 A, . C. P MR/, #3B42 1 C, Ay, P,
% 7 CMORPH ffy 3 %2 J5L R 75 T 3 i SR (9 IR/MW Rk SO S vk ANl . LU A, CMORPH ., 3B42RT Fi
3BA2 XN S EAR G I . (HARYE % 2, 3B42 XTI A A, ¥ {E B 3B42RT {34 i 4. 4% , 1% CMORPH 4 fin
T 15.4% , WL, 3B42 Bl xR 2K, | EEIL 2 IR/PMW FEoK RO A2 B K . 2SR, 3B42 (1)
C. P, S 48¥r% T CMORPH, i1 =25 K T H R A IR/MW S i 5 A8 f2 CMORPH A7 %% .

AR SCHR[2], 3B42 Fl 3B42RT Bk FH (9 TMPA 53k, 78 HAG 15 BT i S B 7K 25408 (high quality micro-
wave data, HQ-MW) (i X Al X fsk, B HQ-MW ZE s R /K &, HAEGR=Z HQ-MW By fF 4L T, R IR HE T (1
Geo-IR ¥ /& /K it o 117 CMORPH R HI 38 sh R B M3, Geo-IR $¥ls BB R KIS = R 48
SR, DA HQ-MW $4i 1) B BOIM AU, R A& A5 210 25 2L iRk it . [tk CMORPH () IR/MW %
K BB P8 TMPA A5 W 0 20, X Geo-IR /K AR B FIH 7 X0 &2 20 Fla] 4, 1l TMPA X} Geo-IR {5 B Y
AT AR E e . ARFTFH, 5 MW AL, IR {5 QX B SRR K 1Y S RE A BRI, X AT AE 2 3 3t UL
T Hofl—SE X 3B42 , 3B42RT 7E A, . C Fl P, Jr i %5 T CMORPH 1) 2 25 [A

4 %k

TRMM 3B42V6 7E TRMM 3B42RTV6 $4f (LAl [ 283 T GPCP/CAMS Huti H MK Bdia s, b — ik
OB A B R B . AR AS SCHEBE VT 4 0. 25° x 0. 250725 [i] ] EE |-, %%} TRMM 3B42V6., TRMM 3B42RTV6 FI
CMORPH (g BE AT XS L /AT J5 & 8. SR GPCC/CAMS J] oK it A TACHE, Hufii 3B42 H K B8 ) 3 5t w25 12
WO, AXFEksEg Ay, CF P, SRS EEFRFR RO/, RIEE, T 3B42 76 IR/MW 55095 7 1 R &2, BOR X
CMORPH, Z %4k Xt SEHERE /K I XA IR R R =, Ty 22 R BE 1 B o Al 1 B AR XA o

A Je L 24 R B A R0 15 e $ = TRMM 3B42 F 8K i RS B R v R, 2 8500 AS A HE 7 2 3 ) 1 5 b v g
KR AR AT, LR M H A BN R 22 T 5 R R R A AT R . B IAART B E T O
HIR/MW KA S Rk B, i it CMORPH S5 84 55005 19 00 0, Blctk JA L0 A AR 8 IR /K A5 2 i BB
AT @ dE— 458 3% TR 8 B KMS B 5 o m oK (5 B R & B sk, b fs Bk RO By e, A
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Characteristics and sources of errors in daily TRMM precipitation
product over Ganjiang River basin in China*

HU Qingfang'®, YANG Dawen', WANG Yintang”, YANG Hanbo', LIU Yong’
(1. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084 , China; 2. State Key Laboratory of Hydrology-Water
Resources and Hydraulic Engineering Science, Nanjing Hydraulic Research Institute, Nanjing 210029, China)
Abstract; In order to ensure rational utilization and to improve rainfall retrieval algorithms, it is of great significance
to illustrate the characteristics and the sources of errors in the daily Tropical Rainfall Measuring Mission ( TRMM )
3B42V6 precipitation product. In this study, we analyze the accuracy of three high resolution precipitation datasets at
a spatial resolution of 0. 25° x 0. 25° degrees using daily rain gauge data observed over the Ganjiang River basin. The
three datasets are daily TRMM and other satellites precipitation product (3B42V6 derived) , TRMM (3B42RTV6) ,
and NOAA Climate Prediction Center Morphing Technique (CMORPH). Results show that the bias (B) of 3B42V6
is substantially less than that of 3B42RTV6 and CMORPH. However, CMORPH is more accurate than 3B42V6 as
measured by other accuracy indices including the absolute bias (A, ), the Nash-Sutcliffe efficiency coefficient ( C)
and the probability of detection (P, ). The lower B values obtained from the TRMM 3B42V6 precipitation product are
due to the fact that the rainfall monthly ground station data are used to correct the original TRMM data. However, the
scheme for merging microwave and infrared (IR) precipitation information in TRMM 3B42V6 may not be as effective
as the ones in 3B42RTV6 and CMORPH. As a result, the TRMM 3B42V6 precipitation product has higher A, but
lower C and P values compared to CMORPH. A further comprehensive assessment on the quality of daily TRMM
3B42V6 precipitation product is thus warranted to improve the performance of the scheme for merging microwave and

IR precipitation information as well as the method of merging the satellite-gauge data.
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