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Accuracy evaluation of muti-satellite precipitation products over Circum-Bohai-Sea Region. LI Rui-ze'?, IANG
De-juan®’, ZHANG Hua?, ZHANG An-ding' ('College of Resources and Environmental Engineering, Ludong University,
Yantai 264025, Shandong, China; *Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai
264003, Shandong, China)

Abstract: Precipitation is a key variable of the global energy and water cycle. The accuracy of precipitation data is
essential for monitoring and forecasting flood and drought, as well as water resources management. Based on daily
precipitation data of 55 meteorological stations over Circum-Bohai-Sea region during year 1998-2014, the accuracy were
evaluated and compared among 3 satellite-based precipitation products, i.e., TRMM 3B42 V7, CMORPH, and
PERSIANN from daily to monthly scale. Their errors were quantified for different seasons. Results showed that generally,
TRMM 3B42 V7 had the best performance while PERSIANN had the largest error. However, CMORPH had the highest
detection rate of rainfall events. The rainfall was slightly overestimated by 3B42 V7 but underestimated by CMORPH and
PERSIANN. Seasonally, the skill score in summer was higher than that in other seasons, and the capturing capability was
much lower. Meanwhile, the correlation coefficient, and root mean square error varied with seasons. The performance of 3
satellite-based precipitation products increased from the daily to monthly scale. Larger errors still existed in the daily
rainfall estimates, especially that the rainstorm was seriously underestimated. This study provided a basis for the usage of
satellite precipitation products in precipitation estimation and its application in climate and hydrological simulation over
Circum-Bohai-Sea region.
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Fig.1 Locations of Circum-Bohai-Sea region and distribution of 55 meteorological stations.
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Table 1 Information for three satellite precipitation products

AR b ke S SE [N 7 al LN AL R(En |
Satellite-based Source data Retrieval algorithm Temporal and Spatial and
precipitation spatial resolution temporal range
product
TRMM 3B42 V7  TMLSSM/LAMSR-E,AMSU-B,GEO- TMPA 3h 50° N—50° S;
IR(CPC),LEO-GPI, GPCP(CPC)-IR 0.25° X25252 1998—2014
CMORPH V1.0 TMI,SSM/I,AMSU-B, GEO-IR, CPC cloud moving 3h 60° N—60° S;
CPC-IR vector morphing 0.25cloud m 1998—2014
PERSIANN VIRS, TMI, PR ANN 3h 50° N—50° S;
0.25, TMI,m 2000—2014

TMI: TRMM Microwave Imager; SSM/I: Special Sensor Microwave/Imager; AMSR-E: Advanced Microwave Scanning Radiometer-Earth
Observing System; AMSU-B: Advanced Microwave Sounding Unit-B; Geo-IR: Geosynchronous Earth Orbit satellite Infrared dataset; LEO-GPI:
LEO GOES precipitation index; GPCP-IR: Global Precipitation Climatology Project Infrared dataset; CPC-IR: Climate Prediction Center Infrared

dataset; VIRS: TRMM Visible Infrared Remote Imager; PR: TRMM Precipitation Radar.
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Fig.2 Scatter plots of 3 satellite products versus the benchmark daily rainfall.
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Table 2 Accuracy indices of satellite products at the daily scale

EAC e cc RMSE BIAS
POD FAR CSI ETS
Data type (mm-d") (%)
3B42 0.67 6.18 0.8 0.67 0.37 0.48 0.41
CMORPH 0.65 5.97 -15.3 0.69 0.36 0.50 0.44
PERSIANN 0.49 6.85 -26.9 0.62 0.55 0.35 0.27

CC: MK ARH Correlation coefficient; RMSE: )75 Hli% % Root mean-square error; BIAS:{i% Bias; POD: Rl
Probability of detection; FAR: 454t False alarm ratio; CSI: IIfi %I & %L Critical success index; ETS: 2 IESGIETVF
43 Equitable threat score. |~ [H] The same below.
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Fig.3 Scatter plots of 3 satellite products versus the benchmark of the rainstorm.
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Table 3 Accuracy indices of satellite products in rainstorm estimates
P EEE| cc RMSE BIAS
POD CSI
Data type (mm-d") (%)
3B42 0.37 48.01 -42.2 0.98 0.98
CMORPH 0.34 53.17 -56.1 0.98 0.98
PERSIANN 0.26 64.40 -74.7 0.92 0.92
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Fig.4 Scatter plots of 3 satellite products versus the benchmark monthly rainfall.
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Table 4 Accuracy indices of satellite products at the monthly scale

i) cc RMSE BIAS
Data type (mmvmon’l) (%)
3B42 0.94 23.27 5.92

CMORPH 0.82 39.49 -11.03

PERSIANN 0.72 49.04 -20.91
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Fig.5 Seasonal variations of accuracy indices for satellite-derived daily rainfall.
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Fig.6 Seasonal variations of accuracy indices for satellite-derived monthly rainfall.
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