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Evaluation of the Accuracy of IMERG
at Multiple Temporal Scales*

Joo-Hun, KIM'™ - Yun-Seok, CHOI' - Kyung-Tak, KIM'

(@] (o]
s =

TE fewNE fud AR F GPM IMERGE JEEE 7oA vAS &
dohs Al HH0 R soin, dv‘LEH Clia

Sk A7 fojell dig A=
%L ASOS-J 7&%%} x} 9} IMERG Wé?&%x SE 01%0}@4 1A gRe] ARFel g el A

= 0.68
9 %G%EE ASOS =il IMERG BEE AR XS Bol= Zlow EAQh g¥E=E

IMERG A= ASARE $5aAu fo] olelg Adelne 8 714 54E vofsher
- LT 0w Sl BF Aol W9 S et $ B e e

by HE o %

sfol YTl JREE AFHE ATE
=20 : 922, IMERG, ASOS, AIZBINE, Xatz

ABSTRACT

The purpose of this study was the assessment of the accuracy of Global Precipitation
Measurement (GPM) Integrated Multi—Satellite Retrievals for GPM (IMERG), a rainfall
data source derived from satellite images, for evaluation of its applicability to use in
ungauged or inaccessible areas. The study area was the overall area of the Korean
peninsula divided into six regions. Automated Surface Observing System (ASOS) rainfall
data from the Korean Meteorological Administration and IMERG satellite rainfall were
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used. Their average correlation coefficient was 0.46 for a 1—h temporal resolution, and it
increased to 0.69 for a 24—h temporal resolution. The IMERG data quantitatively
estimated less than the rainfall totals from ground gauges, and the bias decreased as the
temporal resolution was decreased. The correlation coefficients of the two rainfall events,
which had relatively greater rainfall amounts, were 0.68 and 0.69 for a 1—h temporal
resolution. Additionally, the spatial distributions of the ASOS and IMERG data were similar
to each other. The study results showed that the IMERG data were very useful in the
assessment of the hydro—meteorological characteristics of ungauged or inaccessible areas.
In a future study, verification of the accuracy of satellite—derived rainfall data will be
performed by expanding the analysis periods and applying various statistical techniques.

KEYWORDS : Satellite Rainfall, IMERG, ASOS, Temporal Resolution, Rainfall Accuracy
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FIGURE 1. GPM IMERG 3hr accumulated precipitation
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TABLE 1. Data availability time periods for different categories of IMERG GIS files

General category

Official name HDF5 GIS
(Latency)*
Realtime 01 April 2015 -
Early IMERG (6 hours) o present within 5 days of the present
Late IMERG Realtime 07 March 2015 within 11 months of the present
(18 hours) to present
Final IMERG Research 12 March 2014 the same as Final IMERG HDF5 files
(4 months) to present

= Latency is the amount of time that passes between observations being collected by the satellites and the data file being
generated at the Precipitation Processing System (PPS). Clearly, the products informally called "Realtime" would more precisely be
called "near realtime" products because of their 6 to 18 hour latency.
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FIGURE 2. Developed GPM preprocessing module
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TABLE 2. Evaluation of IMERG from hourly to daily resolutions
Basins Sub basins Correlation RMISE
thr  3hr 6hr  12hr  24hr  dhr 3hr ohr 12hr 24hr
Han river 046 057 0.64 067 068 6.07 1071 1422 1883 26.01
Anseung—cheon 045 057 0.63 057 051 860 1294 1806 26.42 36.28
Han river Han river(West sea) 043 070 0.78 097 084 860 954 11.07 1517 19.03
Han river(Eest sea) 049 064 072 09 080 360 368 916 1259 16.98
Sub total 046 062 0.69 079 071 672 922 1313 1825 2458
Nakdong river 039 048 052 056 0.56 4.71 7.8 1023 13.26 17.67
Taewha river 019 030 028 020 051 466 656 7.2 864 842
Nakdong Whaiyai/Suyeong 078 093 0.9 09 099 371 6.43 8.5 9.72 15.24
river Nakdong river(East sea) 032 041 039 046 050 293 524 7.3 8.8 11.62
Nakdong river(South sea) 053 066 0.69 072 075 6.46 108 14.09 17.08 19.91
Sub total 044 056 057 058 066 449 738 947 1150 14.57
Geum river 044 053 056 062 05 6.69 11.54 1712 2089 27.25
Geum Sapgyo—cheon 0.39 047 049 072 061 9.63 19.67 31.34 394 5479
ver Geum river(West sea) 041 058 067 070 065 5.1 8.1 9.93 12.78 17.61
Mankyeon/Dongjin 0.74 081 0.87 090 09 442 6.8 871 1023 12.89
Sub total 050 060 0.65 073 069 646 11.54 16.78 2083 28.14
Seorrjin Seomijin river 049 066 0.68 072 070 64 717 867 11.25 1528
fiver Seomijin river(South sea) 037 052 059 066 075 48 89 11.09 1411 17.01
Sub total 043 059 0.63 069 072 565 804 98 1268 16.15
Youngsan river 051 070 0.68 066 0.69 547 6.2 7.68 1043 123
Youngsan Tanjin river 0.31 053 0.61 062 065 712 11.31 1544 1782 25.66
fiver Youngsan river(South sea)  0.61 068 070 080 081 347 53 1041 79 1033
Youngsan river(West sea) 055 067 070 086 08 53 845 101 10.01 11.32
Sub total 050 065 0.67 073 075 534 7.8 1091 1154 14.90
Jeju island 031 041 039 036 036 931 1632 1948 2544 31.19
mean 046 059 0.63 068 069 633 10.05 1327 16.71 21.59
Han river basin Nakdong river basin Seomijin river basin
_. wmom @ m| 7 o mam®
Geum river basin Seomjin river basin Jeju island
- m III m _ . - L [ Ll _ .
w00 D] g 0l
| U §os m W ] [
- !

FIGURE 3. Box plots of correlations
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TABLE 3. Summary of the evaluation for IMERG

Basins Sub basins Rainfall(mm/mon) hourly resolution
ASOS IMERG Correlation RMSE
Han river 484.5 365.4 0.46 6.07
Anseung—cheon 684.5 385.0 0.45 8.60
Han river Han river(West sea) 388.6 318.8 0.43 7.04
Han river(Eest sea) 232.7 363.9 0.49 3.60
Sub total 447.6 358.3 0.46 6.33
Nakdong river 2271 165.7 0.39 4.7
Taewha river 104.6 59.5 0.19 4.66
Nakdong Whaiyai/Suyeong 172.1 98.5 0.78 3.7
river Nakdong river(East sea) 125.9 173.3 0.32 2.93
Nakdong river(South sea) 198.2 103.0 0.53 6.46
Sub total 165.6 120.0 0.44 4.49
Geum river 425.3 155.4 0.44 6.69
Geum Sapgyo—cheon 765.5 101.0 0.39 9.63
iver Geum river(West sea) 275.7 103.3 0.41 5.10
Mankyeon/Dongjin 2541 103.0 0.74 4.42
Sub total 430.1 115.7 0.50 6.46
Seormjin ”Seolmjin river 277.9 133.3 0.49 4.89
ver Seomijin river(South sea) 168.8 140.5 0.37 6.41
Sub total 223.4 136.9 0.43 5.65
Youngsan river 211.6 121.0 0.51 5.47
Youngsan Tam.‘in river 251.0 129.5 0.31 7.12
fiver Youngsan river(South sea) 125.7 117.3 0.61 3.47
Youngsan river(West sea) 212.0 189.2 0.55 5.30
Sub total 200.1 139.2 0.50 5.34
Jeju island 134.4 28.1 0.31 9.31
mean 286.0 167.7 0.46 6.26
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FIGURE 4. Spatial distributions of the precipitations (July 2017)
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TABLE 4. Summary of the rainfall event1(from July 1 to July 4, 2017)

Stations ASOS(mm) IMERG (mm) Correlation RMSE NSEC
Hongcheon 251.5 111.0 0.52 9.38 0.9706
Chuncheon 197.9 89.0 0.50 6.54 0.9684
Yangpyeong 193.0 93.5 0.7 7.85 0.9788

Inje 174.0 114.5 0.69 4.42 0.9818
Seoul 160.5 79.5 0.89 9.27 0.9775
Wonju 138.0 78.0 0.65 4.54 0.9837

Cheorwon 1M11.7 43.5 0.63 5.26 0.9701
Dongducheon 82.8 57.5 0.81 2.58 0.9865
mean 163.7 83.3 0.68 5.35 0.9904
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TABLE 5. Summary of the rainfall event2 (from July 14 to July 17, 2017)

Stations ASOS (mm) IMERG (mm) Correlation RMSE NSEC
Cheongju 308.5 127.0 0.69 20.53 0.9704
Cheonan 270.8 85.5 0.40 16.32 0.9637
Bojeong 69.9 45.5 0.62 5.64 0.9503
Jeonju 69.9 100.0 0.87 6.68 0.9658
Jeongeup 145.6 143.5 0.84 3.38 0.9844
Buan 178.0 158.5 0.90 5.80 0.9902
Sunchang—gun 146.0 66.5 0.73 6.20 0.9894
Gochang—gun 172.0 141.5 0.50 8.05 0.9518
Gochang 128.4 118.0 0.74 10.11 0.969%4
Younggwang—gun 106.0 90.0 0.75 5.9%2 0.9721
mean 151.6 105.0 0.69 6.78 0.9741
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Event2(2017/07/14-07/17)
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FIGURE 8. Scatter plot of rainfall event2
(July 14 to 17, 2017)
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