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Evaluation of the Integrated Multi-satellitE Retrievals (IMERG) for Global Precipitation
Measurement (GPM) mission over the Mainland China at multiple scales
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Abstract: Based on the hourly gauge precipitation data from the China Meteorological Administration, we used eight statistical met-
rics to evaluate the accuracy of the Final data from three IMERG (Integrated Multi-satellitE Retrievals for GPM) versions (i.e.,
Versions 3, 4 and 5) over Mainland China across multiple scales. We quantified the improvement of the latest Version 5 relative to
previous versions and analyzed the problems in the current IMERG algorithm. Our result shows that: The IMERG data can well cap-
ture regional precipitation characteristics over Mainland China, but in northwest China where ground stations are sparse the error is
larger and the accuracy is lower, making it difficult to estimate actual precipitation. The Versions 5 outperforms the Versions 3 and
4, with a higher correlation coefficient of 0.75 and a lower root mean squared error of 7.03 mm/d. Though partly corrected for the
underestimate problem in northwest China, the Version 5 still performs poorly in winter and does not handle the overestimate prob-
lem. This latest version generally surfers from overestimate problems, and the ability to capturing and monitoring heavy rainfall e-
vents is less satisfying, and therefore cautions should be taken for the cases of heavy rainfall events. The correction algorithm is still

imperfect, in particular for the historical data. Meanwhile, the algorithm may upraise satellite precipitation values in excess as a re-
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sult of the correction for underestimate problems, leading to high false alarm rates and overestimate problems in the cases of heavy
rainfall events. This has an impact on the quality of IMERG data that retrospect to TRMM ( Tropical Rainfall Measuring Mission )
times and also the follow-on data.

Keywords: IMERG; satellite precipitation; Mainland China; accuracy evaluation; overestimate; heavy rainfall events;

correction algorithm
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Fig.1 Distribution of gauge stations over the Mainland China
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Fig.2 Spatial distributions of mean daily precipitation over Mainland China during the period of January 2015 to
December 2015 computed from the gauge observations, the V3, V4 and V5 versions of IMERG products (a-d)
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over the Mainland China during the period April 2014 to January 2016
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Tab.3 Statistical results for the daily IMERG versus observed precipitation

J7 cc ME/(mm/d) RMSE/ (mm/d) BIAS/% ABIAS/%
V3 0.72 0.53 7.70 17.72 84.89
V4 0.72 0.53 7.87 17.64 84.35
A 0.75 0.55 7.03 18.57 81.34
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Fig.5 Time series of averaged monthly precipitation (a) and monthly mean error(b)

of three IMERG versions versus gauge observations during the period April 2014 to December 2017
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Tab.4 Statistical results of daily comparisons between IMERG and observed precipitation for different seasons

E=Sv) T cc ( rr/:/:nE//d) (Rr:f/lii/) BI::S/ POD FAR CSI
K2 V3 0.742 0.566 6.867 20.86 0.757 0.251 0.604
V4 0.749 0.510 6.711 18.81 0.783 0.314 0.576
V5 0.771 0.559 5.941 20.61 0.796 0.316 0.582

HZ V3 0.721 0.788 9.806 17.34 0.769 0.275 0.595
\Z 0.714 0.825 10.726 18.16 0.758 0.265 0.596

V5 0.759 0.839 8.857 18.45 0.803 0.299 0.598

K2 V3 0.711 0.586 7.038 23.43 0.707 0.318 0.532
V4 0.707 0.573 7.145 22.91 0.726 0.368 0.510

V5 0.732 0.604 6.654 24.13 0.713 0.371 0.502

K75 V3 0.739 0.173 3.587 18.07 0.524 0.366 0.403
V4 0.778 0.191 2.927 19.86 0.632 0.448 0.418

V5 0.762 0.199 3.271 20.68 0.530 0.440 0.374

s V3 0.729 0.570 7.510 19.62 0.729 0.285 0.565
V4 0.726 0.566 7.820 19.49 0.746 0.321 0.552

V5 0.763 0.592 6.797 20.38 0.756 0.331 0.550
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Fig.6 Statistical comparisons of three IMERG estimates for
different rainfall thresholds:(a)POD, (b) FAR, (c) CSI
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Fig.7 Daily precipitation amounts as a function of precipitation rate for the V3, V4,
and V5 of IMERG estimates compared with the gauged observations
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