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Abstract: The multi-source precipitation products take the advantages of every single source precipitation data, and they
have been applied in many respects such as weather and climate monitoring, climate change research, model evaluation, and
hydrological prediction. For those applications, there are many prevailing products. CMA/NMIC also developed many multi-
source precipitation merging techniques and products, such as the high resolution radar-satellite-gauge merged precipitations
based on the “PDF (Probability Density Function) + BMA (Bayesian Model Averaging) + OI (Optimal Interpolation)” and
downscaling technique, the East-Asia multi-satellite integrated precipitation (EMSIP) using IR moving vector extrapolating
technique, the hourly/0.01° merged forcing data for the high-resolution CMA land data assimilation system (HRCLDASv1.0)
using STMAS (Space Time Multiscale Analysis System) technique, and a global merged precipitation based on the advanced
satellite-retrial precipitation and merging algorithm, in research of CRA-Land reanalysis. At present, the operational CMA multi-
source precipitation analysis system (CMPAS-Hourly V2.1) was constructed to produce the real-time high-resolution and high-
quality merged precipitation, and well applied in GRAPES model evaluation. In future, the merging algorithm optimization, the
minute precipitation products development, and ML (Machine Learning) technique application will be conducted.

Keywords: precipitation product, bias correction, merging technique, research advances
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Fig. 2 The statistic relation of first guess error at different temporal-spatial resolution: (a) Error2 vs. accumulated rainfall;
(b) correlation coefficient vs. distance

FEAR I 25 D 7 O T 38 4 0. AERAE BT
SRR, SRA T WP (BMA, Bayesian
Model Averaging) 7772, HAEFrRiZ: &P oER IR 2
SEARIEA R 25 B I FEAR SIS THEL,  ASE N ZIA
[ DR3P R 43 T PRI @ AN [ 1), A A AU 1) 40 TiC
5 J) 1 50 B P SEHERf o A I H O L7 ¥ il 45 1 1 W )
B, s SRR DR B K e T il DA

-~

T

(a) Gauge

50°N+
45°N-
40°N+
35°N-

30°N+

25°NA

20°NK
15°N

110°E  120°E

-

80°E  90°E  100°E 130°E

110°E

80°E  90°E  100°E 120°E  130°E

E3 2014F6H21HO1Af (UTC) 5 km%3##% _ E REFEKF=mEIFEKRZ B 2% (mm/h)
(c) CMORPH, CMORPHT Ep&/k=5;

(b) MQPE, #Rilld 0 EXZQPEf = ;

KA P, FRAE0.05° 70 W b F3R s ST Hiu 8L I A
HRIIREE o T = PR KA ] DX
ERE, ORE TR PR KR AL, RS
MK EE (3D, £id23804 [ 5K 4% 11 3l 1)
MOLFEARRI (R2) . SRR =G KR
K BEAL TAEAT B —RUF AT B ™ B, [P 208 T I
K PR R K

(b) MQPE

50°N+
45°N+
40°N+
35°N+
30°N+
25°N+

20°N+

15°N

90°E  100°E 110°E 120°E 130°E

10°E

100°E

80°E  90°E 120°E  130°E

(a) Gauge, HiEM;
(d) Merge_Ol, =iERt&pEK
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Table 2 The statistical errors of different precipitation
products (Based on independent validation samples for
May-October in 2015)

GiitE cc RMSE Bias Mean Prec
PR 7= (mm/h) (mm/h) (mm/h)
BUNITEGI D 0.788 0.806 -0.0156 0.1590
ALK 0.563 1.087 -0.0426 0.1318
CMORPH 0.438 1.237 -0.0199 0.1547
YRR 0.813 0.763 -0.0086 0.1656
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Fig. 4 Precipitation distribution of different products on 1 km resolusion at 22UTC 19 July 2016: (a) Gauge, from gauge;
MQPE, (b) CMORPH, satellite retrieved products; (c) Radar QPE; (d) Merge, gauge-radar—satellite merged precipitation.
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