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Fig.1 Topography, river, and precipitation gauges locations over the Han River basin
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Fig. 2 Distribution of gauges networks for precipitation fusion experiment over the Han River basin

2.3 MkBERBERESITNTIE

AR SCHE ol AL B b DOULIN B K Ol A8, RT3 R 21 2 SRAB bR IT M K Bl G S BE . 20 848 b fd 45 45
I % ( Probability of detection, D,,) . Bt % (False Alarm Ratio, R,,) Flllfi A a1 48 %4 ( Critical Success Index,
lo), ARG T =0. Imm/d. 7 SbE 5 67 60 55 46 %0 719152 2% (Mean absolute ervor, Ey, ) FIHI % 5 5
( Correlation Coefficient, C.) . BLAb, R LRGSO mh A 800 5 000080 3 0 I 22 . B9 JORE B 22 57 FM OC &
B Kling- Gupta SORPEM, P mRERYEIL (o) Frn, BEREEEZSRHSZRZILB)FER, ka5
s (R (5)—R (7)), Kling- Gupta 2% %K R 5 E 3w, WA, M ST 5 B A T G B 5
MRIEREACIRES 7 K25 0, #8022 (Total Bias, B,) 20 gl 1% 22 (Hit Bias, B,) . 4 F/K & (Missed
Precipitation PM)$ﬂi%?&F%7k§(False Precipitation PF)(it(S)—it(9)), PE A ) 4 o 1% 22 1) A8 Ak

Eq =1 - /(1 =C)" + (1 -a)” +(1+p)° (5)

o« =@/, (6)

B = (o,/n,)/(c,/1,) (7)

B, =B, + P, +P; (8)

B, = Z Pm-gauge,i - Pn,i P, = 2 - Po,i P, = z Pm-gauge,i (9)

KMy P PO IRER Al A AL R A R BB FOUL I 3K 5 e, oo, 20 001 DA K Rl 5 8080 114 24 £

FIARMEZE s w, . o 30 R WL B /K B (AN AR v 22 5 B R v A (A TH A I LSS A ) i8R B il
AR RBURZE . M ORI OE (AT IO WS AT W) R Py O R SR BB KR F O iRAR
FAF R R SE TR ) AR s PO TR AR 9 SRR K &

PP R A 4 g R KRS T I RO R N AR SCRL K Rl SRS B S 5 B R A R X e
FEEEAE R & W55, Z 5B MSWEP V2. 1 IR K 25 (6] 4 {5 80 (4 B9 Bl D7k X AL ) o LARTH N2
%, oy MK Rl G B R RS KR B BOR s LU NS5, W08 I8 S T8 K Al 918 25 18] o3 A s =y O T
4 DI 3 LA BT T 488 v B AR A 31K BE O A T o S SORERS BE ST A 8 A 122 UM /1N 55 SR ARG BE J2 415 5 /8 119 % 0 5
A, 0 r O 1) B (AR bR EROR, RS BEER ) | 0 2 (RE AR A O A ) A e ] (e (IR A (B



%5 AN, B BIERA W ILH BN 2RI K RS Tk 785

VL R B A, KSR )3 P8 hn, BRI AN X4 SR ARl A B 25 R B A SR, LR 1, X e AL E
RIFEHR, o A1 B WIERARAE N 1, B A B &m0,
£1 SERABRSEZITINHERAR

Table 1 General formulas for gains evaluation of multi-source precipitation fusion
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Fig.3 Spatial distribution of mean daily precipitation over the Han River basin
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Fig.4 Spatial distribution of precipitation over the Han River basin on September 25, 2016
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M-GWLR-GWR(XY) 0.762 0.117 0.687 -462.8 -111.5 -486.2 119.7 0.728 0.875 0.874 0.659
M-GWLR-GWR(XYH) 0.772 0.125 0.698 -456.9 -93.7 -431.9 126.3 0.732 0.884 0.863 0.668
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Fig.5 Boxplots of metrics of M-GWLR-GWR and M-GWR for estimating daily precipitation in different seasons
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An innovative multi- source precipitation merging method with the
identification of rain and no rain-

LI Lingjie'?, WANG Yintang'?>, TANG Guoqiang’, GAO Xuan®, WANG Leizhi', HU Qingfang'"’

(1. State Key Laboratory of Hydrology- Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute,
Nanjing 210029, China; 2. Yangtze Institute for Conservation and Development, Nanjing 210098, China; 3. University of
Saskatchewan Coldwater Lab, Canmore, Alberta TIW 3G1, Canada; 4. Key Laboratory of Agricultural Soil and Water
Engineering in Arid and Semiarid Areas, Ministry of Education, Northwest A&F University, Yangling 712100, China)

Abstract; Multi-source precipitation merging is a crucial way to estimate the spatiotemporal distribution of precipitati-
on accurately. The commonly used merging methods mainly focus on bias correction of the total precipitation amount or
precipitation intensity but often neglect to identify short-duration precipitation. In this study, we proposed a merging
framework of multi-source precipitation by identifying rain and no rain and constructed a precipitation merging method
considering both rain area identification and rainfall estimation by coupling the geographical weighted logistic regres-
sion (GWLR) and geographically weighted regression models (GWR). Then, the merging experiments of the Multi-
Source Weighted-Ensemble Precipitation Version 2. 1 (MSWEP V2. 1) and the daily precipitation observed by the
ground gauges network over the Han River basin were implemented. The results show that the proposed method suc-
cessfully reproduces the spatial pattern of rain and no rain and catches the precipitation center. It overall strengthens
the performance of MSWEP V2.1 to estimate ground precipitation, reduces the false alarm rate (R,,) and false pre-
cipitation (P,) by more than 60% , and improves the critical success index (/) and Kling-Gupta efficiency coeffi-
cient (E,.) by more than 40% . Moreover, the gains of correcting P, and improving £, are higher than 10% against
the spatially interpolated precipitation. Meanwhile, compared with reference data, precipitation fusion enhances the
classification accuracy of heavy precipitation events (intensity = 50 mm/d) by not less than 60% . The innovative
method effectively improves the performance of precipitation estimation and provides a new idea for multi-source pre-
cipitation merging.
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