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Abstract: [Objective] To explore the differences in precipitation characteristics for multisource precipitation
products and their applicability for runoff simulation in an alpine basin on the Tianshan Mountains.
[Methods] A comparative analysis of the spatiotemporal characteristics of precipitation was conducted in the
upper reaches of the Manas River Basin, based on the datasets CN05.1, GPM, AIMERG, CMFD and ERAS5.
Subsequently, the accuracy of different products was evaluated based on observed precipitation, and their
applicabilities for runoff simulation were assessed by means of HBV hydrological model. [ Results ] The
spatial pattern for all the precipitation products was characterized by a first increase and then a decrease from
the north to south, whereas only AIMERG and CMFD were able to display higher precipitation in the glacier
area. Consistent seasonal variation were detected, but large differences in summer precipitation were shown.

In summer, ERA5 was twice as much as CN05.1, and GPM was lower than the other precipitation products.
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GPM underestimated the monthly precipitation, especially in winter and spring (64%—76%). While the
monthly precipitation was overestimated by CMFD, ERA5 and AIMERG. The overestimation of ERA5 was
the most serious, especially in summer and autumn (134 %—206%), and CMFD slightly overestimated the
monthly precipitation. AIMERG had a higher correlation with the observed monthly precipitation and greater
critical success index in both rainy season and the non-rainy season. AIMERG, CMFD and CNO05.1 had the
greatest ability to reproduce daily runoff, with a higher NSE (0.81—0.82) and lower relative error (<(6%).
Moreover, the former two products showed a better performance in reproducing extreme runoff when
compared with CN05.1. [Conclusion] AIMERG and CMFD show great potential in runoff simulation of the
upper Manas River. The results can serve as data references for runoff simulation and soil erosion prevention
research in the Tianshan region, where meteorological data are limited.

Keywords: runoff simulation; the headwater catchment of the Manas River Basin; HBV hydrological model;

the Tianshan Mountains; satellite precipitation; the re-analysis data
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F1 ZEMEAFERSWNARKEKKIRERER
Table 1 The simulated error indexes between precipitation

products and observed monthly precipitation

[ R cC BIAS/ % RMSE/mm
CMFD 0.94 1.04 8.74
ERAS5 0.80 112.85 58.88
GPM 0.74 —30.92 19.03

AIMERG 0.91 36.14 25.98

B 245 A RUBEE A 38 PP AR AS TR] B K ™ okt R
KEHEPERE S (B 5), EA&F RE T, CMFD
ERAS j7 fi 2 3 5 55 (94 o 2% (2> 0.8) 5 Tl GPM. 19 i
TR, CMFD,GPM Hil ERAS Y5 it K ik £
0.6 L -, XoF ¢ i B Ty 48 B0 5 i 45 K . AIMERG 7=
it R RCR AR (<C0.5) . 5 W RS THEM L, A H
Rk 7K 7 it 7 Al TR 2= 0 i b SR R AR, Horf GPML
st P A6 TS B K €053 [ Bk AN ] o 7K 57 ot 72 Al T 2= 1)
BRI/ . 22 R ] R K= i 34 52 B
7 H KK B4 i v 32 R ROR 8 T AR R 2R B AR
1/ 2= MAE T 2, AIMERG 19 H [ 7K 18 2 5 B0y 5%
= BEBH AIMERG X 3 s H B K =5 4445 55 5 1 4 00

AE 1. T GPM ZE A [A] B 1 14 8 7R B A1 i i oy 2%,
HAEAETR 2 19 W Zh AN 0.22, TTBES GPM Xf & %
R 5 R e 3059 A K
2.2.2 RE R E ey R R4 FH CNO5.1
% H FEKBE O ¥A0R S5 3R 3 HBV LR, R g
BRISH R D SR 0 0 A 1 4 BREK ™ 5
A HBV ASERL, 15 21 AN 5] 77 i A R A A8 TR 40 45 51
R 2 PEAR UL 3% 2 A3 3 BERURI T3 Y A AR AL B L AR
W 6, Wi X 2003—2012 AR FEAK 7= S SR Bl 1K)
HBV A5 AR DL (8 152 0 i AT 60, 328 B0 At 58 7K 7
B CNO5.1 IR Bl K SCHE AR, 75 31 (14 12 A PDURG B 35
N [ A5 B b [ A% H b ERAS B GPM Y #5540 6 ) B
#, BRI IRCR 2 BN 0.34~0.54; ERAS B & A
TR VAL AR iR 22 15 5 33,39 %, 1T GPM g & Ik A
AU AR 22 1K 3] —53.93 %0, ST IX PR RN 25
i) 434 (K] 3> ERAS B 2 3 %5 T CN05.1,GPM i
ELT CNos.1 M —F., %R H AIMERG F1 CMFD
iR CN05. 1 3K gl 7K SCE AR , AIMERG . CMFD
A PG R BB R R 0.76, AR 5 25

http: // stbexb.alljournal.com.cn



290 KO FEE R

%39 &

—16.11% ., —E R JE LU 5 CMFD i Hb . AIMERG
1.2 1.0

(b) FAR

RAEA WS IX BT RFAE S CNOS. 1 Bl B4l
0.6

(a) POD

1.0 o r— B 0.8 F

0.8 H
0.6

0.6 H
0.4

0.4 H
02 H 02 I

0
A4 WZE FEWNFE =¥

[ CMFD [ ERAS

(c) CSI
04 ]
0.2 H
0
wmE FEWZE EGs mE  FEWE

/1 GpMm [ AIMERG

Bs5 TRAMBRET4ERKFRAGHERBEMXBHINEL

Fig.5 The simulated probability of detection, false alarm ratio and critical success index for four precipitation products at

different time scales
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Fig.6 The comparisons of observed and simulated monthly average runoff driven by different precipitation products in the head-

water catchment of the Manas River Basin
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