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ABSTRACT

This study aims to determine the applicability of satellite precipitation to the ungauged
or Inaccessible areas by comparing the accuracy of satellite precipitation. The accuracy
assessment showed that the overall spatial distributions of ground—based rainfall and
satellite precipitation were similar in all three events. For one—month precipitation with
one—hour temporal resolution, the correlations between ground—based precipitation
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(ASOS) and satellite precipitation were analyzed to be between 0.42 and 0.46. In the
evaluation during the period in which precipitation was concentrated, the correlation
coefficients for one—hour temporal resolution data were analyzed as 0.55 to 0.66 for
IMERG and 0.56 to 0.67 for GSMAP. According to the total rainfall analysis of each
rainfall station for the three events, the correlation coefficients of IMERG and GSMaP
were relatively better than CMORPH, and the bias of CMORPH data was relatively

better than IMERG and GSMaP. However,

all the three satellite precipitation were

underestimated compared to the ground—based precipitation. In the future, a study will
be carried out to estimate precipitation across the Korean Peninsula, including North

Korea, reflecting the results from this study.

KEYWORDS : Satellite Precipitation, IMERG, GSMaP, CMORPH, accuracy
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o L A4l AZE FRARI I A
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A 5 AR AFAGe) B EHS ste}

A& 23 Itk (Hong et al, 2016).

I A (Satellite precipitation products,
SPPs) &= #H 74 | &%t =2 e 54
oz S Tan et al, 2015; Xu et
al, 2017). S\l st 7 5 T)es
1997d TRMM (Tropical Rainfall Measuring
Mission) $14d¢] ZARE o]zl 2 TMPA Multi—
satellite Precipitation Analysis), 7] NOAA
9 7155 AlEe] CMORPH(INOAA CPC
Morphing), && JAXAS] GSMaP(Global Satellite
Mapping of Precipitation) % T2 o9

237577 ks AL QItH(Kim et al, 2015).
20149 GPM Core 9143 20154 4€ 84
FAFew 17d 3+ AHIAE Algst TRMM
e diAllsz] Qs Zoltk GPM mjAd o=
A= IMERG 919745+ Al - 23t slide
7} AA o] 60N—60S] &7+ W9l
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st A= rtel st A9 v AT
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2016; Dandridge et al, 2019; Kim et al,
2019; Yuan et al, 2019).

Ning et al (2016)2 2014\ 4¥€5E 2015
W 114974 IMERG £]ell GSMaP& dd/¢d
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t}. Sharifi et al(2016)=> ]3] 47 Ao
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ojx] 7Rk #A5A e} U FE(2014 6€~9



210 Comparison of accuracy for GPM IMERG, GSMaP and CMORPH satelite precipitation products over Korea

)= nw3s 47 IMERGS ¥HEAo] TMPA
4 GSMaP dlolE|xt} o dAlAolela AA| s
LI =

CMORPH H*‘W o]
HRPE 2 33t ﬁEi‘ﬂé e AT o
(Kim et al, 2013) ¢} AIFFIdE W3] &
IMERG A% 37Hs 3% v I Kim et
al, 2017a).

HFTE Y 75 B4 olgst A=
Kim et al(2015)2 tfekst 9497304 A=9)
7y ARE o] 7 5A4S Ul ASAY
=9l vl FrIe § o] o]g3le] &S A
A 7YY s 343 vk 91y, Kim et
al (2017b) 937 229 AAEE
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zb=t}, GSMaP 218+ v WHlE= 7
A @ 1) T velaZn AXEEFE A
TS AaksR= ©A); 2) Morphing 7142 A}
gato] A 9 A9 dAsg a8ar 3) 2
Ay e ARgete] 49 dHolHE Bt
3} (Aonashi et al, 2009).

CMOPRH:= NOAA CPCeflA Aakste] Als
i AR FAAENE Aol A s EHH
FEEE= 24 9WE (motion vector) 9+ % uf
o]3 23} (passive microwave) A Ag2F
H f5¥ 30 AAT A FHAE AAS
= 7IW& ol&sta vk =, CMORPH:= &
o] AE3} ARERY FREHE AdHoR =
< A FrFAAE dgshy]l 98l 30
P2 FAAALELNIY IR FgozqeH %
B ZA¥E (motion vectors)E ©]E3HCE A
I AE B7PH(time—weighted  linear
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ARE Aelel ZEAel HHg ARE F
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et al., 2013).
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TABLE 1. Summary of the events
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Event Period Note
_ N Heavy rain in central regions in early July
Event—1 2017.07.01.~07.31 Heavy rain in Chungcheong regions in mid—July
Event—2 2018.08.20.~09.02 Typhoon Solik

Event-3 2019.09.28.~10.03

Typhoon Mitak
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He A 2%} (Mean Absolute Error, MAE)
T 7Y By AE e, BarAle
Q2 Root Mean Square Error, RMSE)+
MAES} SARHAIRE A @41 2715 BEASH
t & oAbl o & 7heAE Fogith
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E |Ps] 7P01|
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MAE= — (@Y)
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E(Psl 7P0A,7',)2
i=1

RMSE= N

()

AAAF(CO)E -1~ +1 Hox F 749
HoE ME Afo]e] UA| J=E veRyw 742t
w7 o] S-S ekt Al A
AZF QA A dd@ATE 2o 0of 7k
7t} (Moazami et al., 2013).
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TABLE 2. Summary of the rainfall event—1(2017)

\m Total precipitation(mm) Correlation(1hr) Correlation(3hr)
Mﬂ ASOS IMERG GSMaP CMORPH IMERG GSMaP IMERG GSMaP CMORPH
Cheongju 789.1 312 515.0 500.8 0.48 0.48 0.58 0.66 0.57
Cheonan 765.5 252 360.7 402.3 0.39 0.40 0.47 0.54 0.43
Suwon 684.5 385 454.0 502.7 0.45 0.45 0.57 0.66 0.00
Mungyeong 678.7 347 473.5 292.3 0.48 0.45 0.50 0.68 0.25
Seoul 621 360 402.7 403.2 0.46 0.55 0.63 0.74 0.57
Hongcheon 578.4 336.5 342.7 47.3 0.39 0.28 0.59 0.47 0.00
Cheorwon 575.2 344 305.7 398.9 0.59 0.42 0.7 0.62 0.00
Boeun 572 277 476.3 444.9 0.36 0.35 0.45 0.56 0.65
Yangpyeong 567.2 363.5 346.0 328.1 0.45 0.34 0.55 0.44 0.4
Chuncheon 530.4 365 279.2 4731 0.60 0.29 0.73 0.57 0.53
Inje 523.7 278 355.7 420.7 0.53 0.35 0.69 0.58 0.49
Wonju 505.6 340.5 435.6 494.8 0.45 0.44 0.47 0.55 0.50
Incheon 478.2 364.5 347.4 290.8 0.38 0.34 0.67 0.65 0.66
Jecheon 464.8 431.5 470.2 487.9 0.50 0.46 0.56 0.59 0.60
Chungju 464.3 492.5 561.7 456.4 0.30 0.48 0.36 0.65 0.58
Icheon 454.9 366.5 431.0 388.3 0.52 0.40 0.59 0.55 0.70
Andong 454.4 222 4417 519.1 0.38 0.51 0.43 0.55 0.60
Daejeon 434.5 215 298.1 442.8 0.51 0.44 0.63 0.61 0.74
Seongsan 427.5 54.5 165.2 90.1 0.37 0.62 0.46 0.77 0.21
Sangju 404.8 246.5 365.7 241.9 0.31 0.29 0.33 0.47 0.59
Yeongwol 4021 392 466.8 594.3 0.32 0.47 0.36 0.62 0.65
Dongducheong 376.3 352 283.2 476.2 0.42 0.30 0.54 0.57 0.66
Paju 364.3 329.5 264.8 201.3 0.52 0.24 0.66 0.44 0.58
Daegwallyeong 395.4 364.5 375.8 512.7 0.55 0.42 0.74 0.62 0.50
Sunchang—Gun 343.1 133.5 290.0 395.8 0.52 0.27 0.77 0.7 0.75
Yeongju 337.9 361.5 453.3 362.6 0.52 0.40 0.63 0.67 0.4
Seosan 327.8 177 212.4 213.2 0.34 0.56 0.4 0.70 0.53
Buyeo 326.7 187 234.6 255.7 0.54 0.67 0.67 0.77 0.76
Buan 320.1 276 468.6 358.7 0.77 0.60 0.89 0.7 0.90
Taebaek 313.6 301.5 351.8 313.7 0.43 0.44 0.63 0.65 0.43
Geumsan 305.5 184.5 233.8 347.0 0.35 0.35 0.47 0.51 0.64
Gochang—Gun 305.5 264.0 505.0 357.1 0.50 0.28 0.66 0.56 0.83
Average 470.4 302.4 374.0 387.0 0.46 0.42 0.58 0.61 0.52
9 129me] -5 7159 A3 20199 10 2 A E
9 29 d75Eo] 332.9mE 7158 £3170]
0¥ Oﬂr/H 5]]‘4_ 7]—3,: < 7]3—5—].03]‘4_ 4 %Q—?— Io-l-il'_“:_ %7}
;;4 gl i;fji; ii?jmuii ] B 1 & 5% 4719 BAEA ARE olgdlel 3
= S 9 UL s opEe] distel 4ol ik A
ARE AREEE A IMERG, GSMaP 4 = wEgkh 193 ARGl g BARS

¥ 2 0.66, 0.56°0%
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TABLE 3. Summary of the rainfall event—2(2018)
\m Total precipitation(mm) Correlation(1hr) Correlation (3hr)
Mﬂ ASOS IMERG GSMaP CMORPH IMERG GSMaP IMERG GSMaP CMORPH
Jangsu 556.5 195.3 315.7 333.8 0.47 0.59 0.52 0.65 0.65
Gunsan 486.6 284.3 426.4 376.3 0.74 0.83 0.73 0.89 0.56
Cheorwon 450.4 263.0 335.5 302.0 0.70 0.77 0.7 0.84 0.81
Sancheong 418.9 190.5 246.0 340.5 0.53 0.65 0.55 0.63 0.59
Daejeon 408.5 176.8 272.4 352.9 0.36 0.48 0.56 0.57 0.64
Sunchang—Gun 403.4 176.6 297.9 340.2 0.66 0.75 0.53 0.63 0.37
Geumsan 385.5 194.4 272.5 358.9 0.66 0.74 0.76 0.83 0.72
Suncheon 384.1 106.0 157.1 270.7 0.58 0.66 0.18 0.37 0.21
Dongducheon 383.6 178.9 339.4 290.5 0.51 0.64 0.72 0.80 0.53
Boeun 383.5 150.4 258.6 353.6 0.43 0.56 0.55 0.67 0.57
Imsil 382.5 175.3 337.4 369.8 0.65 0.79 0.44 0.53 0.50
Gwangju 379.3 137.2 310.8 295.8 0.7 0.86 0.48 0.57 0.44
Jeonju 361.6 169.7 334.1 401.9 0.42 0.59 0.45 0.65 0.66
Namwon 345.1 183.8 260.7 341.9 0.69 0.81 0.61 0.81 0.49
Chungju 343.0 129.6 206.1 342.6 0.16 0.60 0.33 0.69 0.55
Chupungyeong 332.9 158.1 233.6 343.6 0.58 0.64 0.63 0.72 0.65
Sangju 331.2 154.9 220.6 331.3 0.53 0.63 0.66 0.79 0.67
Chuncheon 324.0 143.2 286.7 31741 0.55 0.60 0.65 0.79 0.84
Jeju 322.8 79.6 1241 128.9 0.39 0.47 0.62 0.68 0.67
Seogwipo 3191 65.0 264.8 132.0 0.46 0.52 0.64 0.9 0.25
Jecheon 318.5 138.2 197.3 304.4 0.60 0.65 0.65 0.77 0.58
Miryang 316.8 160.4 200.1 256.7 0.82 0.94 0.84 0.94 0.90
Yeongiju 31341 139.6 223.6 346.6 0.62 0.79 0.60 0.77 0.66
Daegwallyeong 311.3 78.2 151.2 252.1 0.44 0.49 0.40 0.50 0.4
Average 373.4 159.5 261.4 311.8 0.55 0.67 0.58 0.71 0.58
Aw9loyy, B, B, MAE, RMSE S& ojHrh= Zlo|th
CMORPH7]_ g 2o AR AASH 9Th B Aol o RN fd 94

Tt 2§ 20 vERA kel o] HAk= A4
©7 CMORPH7} $3t Zog EAZg o]
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IMERG % GSMaP7} BANE7F wHe- 7low B
A= 1t

4 &

vl 43 oA A9 9 1L
Slet veret welo] ARRA, AAYA, B
B 71 5ol bl 29 ge 7
B AEY TP 2 olelg F shivt o)

ol SRS SE el & Sl

W ARG e )AL A% H50] e
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JAXAS] GSMaP %’4”7}*01] st JI e E o
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TABLE 4. Summary of the rainfall event3(2019)

__ltems Total precipitation(mm) Correlation(1hr) Correlation(3hr)
Mﬂ ASOS IMERG GSMaP IMERG GSMaP IMERG GSMaP
Uljin 556.3 63.7 202.5 0.65 0.49 0.70 0.53
Yeongdeok 382.5 70.4 233.9 0.54 0.49 0.85 0.7
Gangneung 371.0 45.1 139.9 0.45 0.08 0.52 0.13
Donghae 368.6 46.0 191.5 0.42 0.30 0.49 0.43
Pohang 322.3 62.3 237.0 0.49 0.44 0.79 0.73
N.Gangneun 300.7 43.5 135.2 0.64 0.18 0.62 0.18
Sancheong 293.0 39.8 165.4 0.65 0.60 0.79 0.68
Hapcheon 24.0 53.2 175.6 0.68 0.60 0.69 0.63
UiRyung—Gun 239.0 73.4 157.8 0.75 0.60 0.81 0.67
Goheung 225.6 53.7 141.3 0.79 0.71 0.88 0.80
Gumi 217.6 63.1 169.9 0.62 0.52 0.62 0.63
Changwon 7.4 56.9 140.7 0.64 0.75 0.68 0.79
Hamyang—Gun 205.0 35.0 156.6 0.80 0.68 0.87 0.77
Jindo 203.5 28.8 99.9 0.48 0.44 0.64 0.51
Gyeongju—Si 198.5 55.1 239.5 0.68 0.62 0.78 0.81
Suncheon 198.0 53.4 165.1 0.69 0.64 0.85 0.69
Haenam 188.2 37.9 113.5 0.67 0.52 0.69 0.56
Jangheung 181.9 48.3 129.0 0.47 0.53 0.58 0.56
Namhae 179.5 ni 138.1 0.72 0.79 0.77 0.85
Geoje 175.0 62.5 113.8 0.77 0.83 0.74 0.88
Ulsan 1711 55.6 203.7 0.82 0.74 0.93 0.86
Tongyeong 170.7 93.2 126.6 0.94 0.82 0.94 0.89
Sangju 169.8 40.1 145.2 0.79 0.61 0.79 0.73
Chupungyeong 169.8 31.9 147.8 0.64 0.58 0.70 0.63
Cheongsong—Gun 168.0 61.4 244.5 0.81 0.51 0.90 0.83
Boseong—Gun 162.8 58.4 155.2 0.34 0.37 0.60 0.57
Wando 156.7 49.5 105.8 0.88 0.55 0.88 0.70
Gwangyang—Si 156.0 44.4 145.4 0.70 0.65 0.81 0.68
N.Changwon 151.0 49.9 132.5 0.48 0.70 0.71 0.86
Average 232.7 52.4 160.4 0.66 0.56 0.75 0.67
TABLE 5. Statistical evaluation results.
_ teV?m 2017 2018 2019
ltems. " MERG asMa oMORPH IMERG GSMaP  CMORPH  IMERG ~ GSMaP
B -168.0 -96.4 -83.4 -214.0 -112.2 -61.8 -180.4 -72.3
B, 0.64 0.80 0.82 0.43 0.70 0.83 0.22 0.67
B -0.36 -0.20 -0.18 -0.57 -0.30 -0.17 -0.80 -0.33
MAE 168.0 96.4 83.4 214.0 112.2 61.8 185.4 71.3
RMSE 950.4 545.3 4.7 1048.6 549.8 302.6 998.3 46.2
CC 0.58 0.61 0.52 0.56 0.54 0.58 0.66 0.75

B=Bias, B, =Multiplicative Bias, BB, =Relative Bias, MAE = Mean Absolute Error

m

RMSE = Root Mean Square Error, CC=Correlation Coefficient
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FIGURE 2. Scatter plots for precipitation products.
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