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Tab. 1 Summary of common global satellite precipition products
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Fig. 1 The map for Shihuiyao basin
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Tab. 2 Basic information for hydrological stations and rainfall

stations within or near the Shihuiyao basin
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Tab. 3 Collected flood events in the Shihuiyao basin

i3] IR R/mm WA RN ) I My /(m® » s71) JEIRFEA B Mg / (m? « s71) Myi /My
20030907 9.4 2003-09-16 160
20060719 33.5 2006-07-26 840 2170 0. 39
20070619 11.4 2007-06-24 250
20080710 9.6 2008-07-20 170
20090817 16. 2 2009-08-22 390
20100803 37.9 2010-08-13 670 1990 0.33
20130805 68.5 2013-08-12 1 460 7 740 0.19
20140720 7.0 2014-07-26 150
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Tab. 4 Formulas of accuracy indexes
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Tab. 5 Summary of error evaluation indexs for GSMaP_NRT and GSMaP_G_NRT monthly precipitation of flood season in Shihuiyao basin

. S GSMaP_NRT GSMaP_G_NRT
- Mgaxn/mm Mgan/mm Evr/ % Eruvs/mm Ce Mgaxn/mm Emr/ % Erms/mm Ce
1 IRE: 81.4 115.8 103. 3 57.63 0. 91 97.6 55.0 41. 54 0.93
MR TAT 76.5 113.3 87.2 52.51 0.92 96.9 50. 6 35.79 0.95
A () 102. 4 125.8 67.3 71.55 0. 88 96. 9 20.1 42. 88 0. 94
IR 89. 2 117.5 85.9 69. 87 0. 87 89.2 40. 8 49. 77 0. 88
AR 99.7 124. 2 62.9 59. 87 0.91 97.3 25.1 43. 11 0.93
St 84.8 108. 0 55. 6 44. 83 0.93 93.2 27.3 34. 50 0. 94
H(H 89.0 117. 4 77.0 59. 38 0. 90 95.2 36.5 41. 27 0.93
2.2 R B BE@mEIENEE A E H1, GSMaP_G_NRT {4 {H (Mpax =3. 10 mm) B

F e T 3R sl K SO R AT K B ey RIS UM (2. 90 mum) , 28 %8 2 22 9 {H (B =
DB, HERA G H R B T LR TRtk i O- 20 mm) (07 ARAR 22 B ME (Erws = 6. 43 mm) B
f7KF. GSMaP_NRT 5 GSMaP_G_NRT i H /D BB ZH A IE 1) GSMaP_G_NRT 7 gk {1 1Y]
Ve T RS BE AR o T4 S L 6,2 Rl gt syl HPERTRCUE S B S, 8 e
T A6 P 52 75 MO B8 (CoO I 72 0. 60 1L AEPUNIHBIK IR Hb DX 9 TF 5 24 % B GSMaP M T
s PR S TR H R (Meano) R T BRI R AT AE R A LR S A SCHE TS 4 R A
TR 2 X352 2% (Ev) B R T 0. BEBAZETR A% U] GSMaP Hi IR 1E 7 il 19 =3 4 B4 2 75
HOREE b2 Fh ™ i e — s i g, Jo TRAERY.

% 6 GSMaP_NRT 5 GSMaP_G_NRT il H BEMERKE U RS TFN 5
Tab. 6 Summary of error evaluation indexs for GSMaP_NRT and GSMaP_G_NRT daily precipitation of flood season in Shihuiyao basin

S S GSMaP_NRT GSMaP_G_NRT
Mgan/mm Mgean/mm Ema/mm Erms/mm Ce Mgean/mm Ema/mm Erms/mm Ce
AIKEE 2.7 3.8 1.13 8.06 0. 64 3.2 0.53 6. 64 0. 68
FbRIT 2.5 3.7 1.21 6. 55 0.68 3.2 0.67 5. 49 0.71
FRIE (2D 3.4 4.1 0.77 11. 20 0.51 3.2 —0.18 6.95 0. 65
EEIPN 2.9 3.9 0.93 11. 02 0. 49 2.9 0 6. 99 0.59
s 3.3 4.1 0. 80 9.25 0. 60 3.2 —0.08 6.43 0. 68
FIRK, 2.8 3.5 0.76 6.72 0.67 3.1 0.28 6.08 0. 69
Bl 2.9 3.9 0.93 8. 80 0. 60 3.1 0.20 6.43 0. 67

GSMaP_NRT 5 GSMaP_G_NRT [ HFE S IE R GSMaP_G_NRT 7= i ff 22 5 /N A
P P Al T 25 By BRI ) A FL R SR 5y BETE
mREE L 2. MWK 2() AT LLE . GSMaP_NRT GSMaP_NRT 5 GSMaP_G_NRT T &£ #%
EFIEAR HA S H W EE  HE6 H 6 H Dypo 5 R Rea RN A5 R A 22 By Bifi H [ RN & (7
1971 By (6 9] 2 5 T oA H 3, 353 20. 4 mm; HAE AR ULE 3. AT LA . GSMaP_NRT 5
GSMaP_G_NRT () BuefH7E 6 H¥IZE 7 HARAMR  GSMaP_G_NRT (450 32 ff H [F TR 15 134 i 34K
i 78 8 AVIRE 9 ARG mAhr s T R T A3 7625 R DR P i PR
SEAUE. NE 20 AT RLE 1, GSMaP_G_NRT BRI TJ53 . 2 P o 09 b 5 bl (8 00 15 hn 2
() Bue(E7E/MRZE X AL —0. 5,0. 5 JA MR g & B B &% FeREri X L0, 28 ], GSMaP_NRT
T GSMaP _NRT, £ H A X ] (— oo, —0.5) U [ 5 % K T GSMaP _ G _NRT, 7 [ [ X [i]
(0. 5, +c) IR /NT GSMaP_NRT, Zi4 bk, (28,90 N ,GSMaP_NRT [ 55 K /T GSMaP_G_

KX KK R <+ 1097 -
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TE—EREE EHOI T ER MR FE K7 A — 2. GSMaP_
NRT #) Be {5 AE 1. 3 Bb iz 35 3l 75 F 1 98 8 K T
44 mm/df X T8] FBAEA W2 A58 2] GSMaP_

NRT 7= o6} 25 558 J32 1) Bt 9 =1 S 58 s Al B 42
e HE X g 8 A T R B (> 44 mm/ D AR T
il s GSMaP_G_NRT (f) Be fH7E 1. 0 Bz sh, %
B 7E 45 [0 X 0] P GSMaP_G_NRT (& S50 5
SN —E

2 GSMaP_NRT 5 GSMaP_G_NRT fl ] HB&F & Bw: Bt B0 RIRE ST
Fig. 2 Time variation and frequency distribution of GSMaP_NRT and GSMaP_G_NRT daily precipitation Bumg during flood season

B 3 GSMaP_NRT 5 GSMaP_G_NRT il HFER = Dro Ria Br 9%
Fig. 3 DpoRraBr of GSMaP_NRT and GSMaP_G_NRT daily precipitation during flood season
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TERIA% Y 2 Fh TR AT H R R B Rl 232 15 4
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A N B 3 A A T 01 23 R T e o R 11 B R T
HE A A 6T 1 R A QI AL bR 5 T — A AR AR R B R
5HR B DX (] i %) g A AT HEL
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NRT 2 Fy™ i ) R R AR 1l 4 ) AR — 30, By
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IR S A AHAR s DB W A sk ) . 2 Fh
77 it 5 S R AR A3 AR — B S B ] v P I
()53 A e #, ot GSMaP _G _NRT B & flfi 0~
12 mm/d 5% & B¢ W (4 57wk BE R g AIG Al 24 ~
348 mm/ d5& FF 5T A9 ST R, T GSMaP_NRT m&

Ak 0~ 24 mm/ 5 S5 B T A o3 R 3 22 = ik 24 ~
348 mm/d SR EEREM A DIRREE . MR T AL
TSR A 5 Hh & B0 b T A IE 7= i GSMaP-gauged 5
i TANE 8 mm/d IFEAK L AIAY T 3T 16 mm/d (R
7K s 5 2 SO L RS IE 7= i GSMaP_G_NRT FY#F5¢
SERBENARLT .

B 4 GSMaP_NRT 5 GSMaP_G_NRT f B HEM= Por. 0 Por. 53 %
Fig. 4 Ppg. and Ppry of GSMaP_NRT and GSMaP_G_NRT daily precipitation during flood season
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HOKEIIEALE 3 M ATT S P T 7% 1 ik
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Tab. 7 Optimal parameters of scheme | ,scheme [[ and scheme [l

ZH EL ES E ZH HEL ES ES ZH Rl HEI pES
E, 4. 20 5.49 5. 50 Un 10. 13 10. 00 10. 00 K; 0. 69 0. 68 0. 68
E, 4. 06 5. 18 4. 30 L 70. 24 65. 76 60. 60 K, 0.01 0.02 0.02
Es 4. 00 4.02 4. 07 C 0. 09 0. 09 0.11 G 0. 81 0. 83 0. 86
E, 4.73 5. 47 5. 14 B 0.27 0. 50 0. 50 Cy 0. 95 0. 95 0.98
Es 2.50 2.50 2.50 I 0. 05 0. 04 0. 03 Cs 0.93 0.71 0. 86
Es 1.19 2.35 1.01 Sm 57. 64 52.43 49. 06 C, 0.42 0.29 0. 38
W 80. 41 82. 08 102. 22 Ex 1. 81 1.51 1.75 L 3.00 4. 00 3.00
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Tab. 8 Predicted results of scheme | ,scheme [| and scheme [l
T %1 I I
R Qn R AR Qu AQu AT N R AR Qn  AQw AT N R AR Qn AQu AT N;

20030907 9.4 160 9.9 5.1

80 —47.09 0 0.65 40.3 327.8

810 419.0 —1—24.02 10.1 6.9 230 47.7 —5 0.64

20060719 33.5 840 62.5 86.9 810 —3.11 0 0.89 73.6 120.0 1880 123.5 —2 —2.00 36.0 7.5 800 —5.1 —1 0.91

20070619 11.4 250 20.7 82.5 250 —2.40 1 0.83 17.7

55.8 410 62.4 1 0.3412.5 10.3 250 —0.6 1 0.86

20080710 9.6 170 6.2 —35.2 60 —67.50 1 0.24 9.6

0 150 —15.5 3  0.74 6.0 —37.7

140 —19.8 —5 0.42

20090817 16.2 390 31.9  96.7 390 0.23 1 0.93 13.9—14.6

320—19.3 1 0.8315.6 —3.8 320 —19.7 1 0.83

20100803 37.9 670 44.3 16.8 540 —18.27 —1 0.85 30.4—20.0 750 12.1 —1 0.8237.4 —1.5 790

18.0 —1 0.87

20130805 68.5 1460 64.2 —6.2 730 —49.87 —1 0.71 58.1—15.1 1390 —4.8 —1 0.9266.5 —2.8 1260—14.2 —1 0.82

20140720 7.0 150 0.5 —93.4 10 —96.10 —2 —0.97 12.6

78.9 330 121.0 —2 —0.9312.1 71.4 270

81.6 —2 —0.06
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Fig. 6 Forecasts of scheme | ,scheme ][ and scheme [l
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Availability of satellite remote sensing dataset for Shihuiyao basin of Nenjing River
ZHANG Jinnan, ZHOU Huicheng, WU Jian, WANG Qianning, WEI Guozhen, PENG Yong

(Dalian University of Technology ,School of Hydraulic Engineering , Dalian 116024 ,China)
Abstract; The Shihuiyao basin is located in the upper of the Nenjiang River, with basin area of 17,205 km?. Fewer rainfall sta-
tions within or near the basin lead to insufficient rainfall data. It is difficult to accurately predict the flooding process at the out-
let section of the basin using existing rainfall data, which brings certain difficulties to the downstream river flood control and the
Nierji Reservoir’s forecast flood control operations. Based on the characteristic of flood forecasting, the near real-time satellite
remote sensing global precipitation products GSMaP_NRT and GSMaP_Gauge_NRT are selected to supplement the Shihuiyao
basin,aiming to solve the problem of scarcely gauged precipitation.

The two products accuracy on the rainfall stations grid is evaluated based on the precipitation within or near the basin.
Three flood forecasting input schemes are designed:scheme 1 precipitation of rainfall stations within or near the basin by Tyson
polygon weighted method) , scheme [[ (average precipitation of GSMaP_NRT in the basin) , scheme [[[ (average precipitation of
GSMaP_Gauge_NRT in the basin) ,and combined with the Xin'anjiang model for flood forecasting to verify their availability.

On monthly and daily scales for flood season, GSMaP_NRT and GSMaP_Gauge_NRT show high accuracy, but both over-
estimate the rain gauge observation precipitation,and the accuracy of GSMaP_Gauge_NRT is generally better than that of GS-
MaP_NRT. The results of 8 flood forecasts during the training and validation stages show that the forecast effect of scheme [l
is the best,and the runoff and confluence results both have higher accuracies.

Results indicated that the GSMaP_Gauge_NRT has high availability in flood forecasting in the Shihuiyao basin,and the GS-
MaP_Gauge_NRT can be used as a source of rainfall data in ungauged basins. In future, more near real-time satellite remote
sensing global precipitation products can be applied for flood forecasting to further improve flood forecasting accuracy.

Key words: GSMaP; accuracy evaluation; Shihuiyao basin; Xin'anjiang model; flood forecast
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