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Abstract

Areal rainfall is an essential factor used in the basin-scale hydrological analyses, and accurate areal rainfall is required to ensure
the reliability of the associated hydrologic output. Areal rainfall is the average of the rainfall that occurs in a watershed. Areal
rainfall calculation methods based on point observation networks are based on the assumption that point rainfall is representative
of the entire basin. Radar can provide spatially continuous rainfall data to obtain realistic areal rainfall. In this study, radar rainfall
data was used to evaluate the relationship between conventional and actual areal rainfall. Consequently, a significant difference was
noted between the conventional area rainfall and the actual area rainfall because the conventional area rainfall did not reflect the
distribution characteristics of rainfall in the basin and the variability of quantitative characteristics. Therefore, radar rainfall that
can reflect the distribution of rainfall in the basin must be considered when analyzing the hydrological volume at the basin level,
and an appropriate correction plan must be prepared based on the results of this study when using the conventional area rainfall.
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o]-83H= W3} kriging 52 interpolation S
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3717} 8 th(Kruizinga and Yperlaan, 1978; Daly et al.,
1994; Hijmans et al., 2005; Taesombat and Sriwongsitanon,
2009; Li and Shao, 2010; Wagner et al., 2012; Sene, 2015;
Xu et al., 2015; Yang et al., 2015; Zhang et al., 2016; Chen
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THGampe and Ludwig, 2017; Bliztidk et al., 2022).
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2015; McRoberts and Nielsen-Gammon, 2017). FHA|=,
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71217} sfo]Bje 270 WhALE g7 Rol #itk B
AT-E0] o] Fo{ X tH(Fulton et al., 1998; Zhang et al., 2011).
ol3t ZAIE aldstr] sk, el 71 oAM=
o5} HloltlE 53 3k A5FHE 7N E te
=7t 79 e A4S 483 thE doln] AR
(Hybrid surface rainfall, HSR)Z 7}%t #5532 1THFulton
et al., 1998; Zhang et al., 2011).
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A7-E0] FHEAT. AA| FHolA B == %
ERZR] MEAES etk SHAA A% A9 AR
EA dtg el F 284S VeI T Haberlandt, 2007; Schiemann
et al., 2011; Verwomn and Haberlandt, 2011; Valles et al., 2020;
Akgiil and Aksu, 2021; Ahmed et al., 2022; Bliziidk et al.,
2022; Malede et al., 2022).
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2000; Cheng et al., 2012).
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Table 1. Type of Precipitation Observation Instrument

Specifications ASOS Composite Radar HSR
Number of site 96 10
Dif fef;‘: ez:f sies) April/1904 September/16/2019
Data type Site Grid
Spatial Coverage - 500 m (2,305 x 2,881)
Timescale Minutely, hourly, daily, monthly, yearly S-minutes
File format CSV, XML Bin (binary), PNG
Download link http://data.kma.go.kr
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Fig. 1. Map of Study Area and Installed Precipitation Observatory

e ol ¥ o (E

:
x
rlr
=
o
)
3
&
A
A
%l
N,
o
pa
>
%
o

Aol BAISH TR FA A%A 1wl of 2ol
WAZS-aFe] W 7)ol AgEloIAT g
ol frofel vha tlEA L UEE 4 QAo
tol WobSkITh. 712 ALSR AMBETL BET
TW o] MAgSFo] BHFPFOR FolE Fo
Bt A9 DA UehhFn Y=AE BH

o
M 2 e o

o g =2
3
3

o

gloj At=ofl 7|gtet st welel HAUsE A 175



olggt ATE XFtr] st F 39AS] ATAA S
FHIET 1A, WEHoE AN ARG
AxksE7] $18) el A 2871 ASOS #AZSAE
EEsh= gold AzkE FEsi] TW WS &1 WAds-
FE Ak TW ol o]-8-58 ASOS #Z49] 9%
Ar o} 28 A= Table 29} Fig. 29} 2t} 22HAl= F<ul
AR Hold Azl Bt 9-gg Aklste] AA W7}
SFoz Aogitt 1, 25 A E L] vy, TE,

AN

395
= ASOS Network
—Big basin
[IMiddle basin

39 Standard basin

Thiessen polygon

Latitude (°N)
8

w
=~
w

37

36.5

2ol 242 A8=m, BlAl 2|
ool et = A AP ET) 39 A2
1, 29HAlll A T8 AR vl 4L FSl
W5 o WA wslel e
< BAska A8 S E3
| el H7}staict

B AFolA 71 BE5HT dlold] Aksl thigk WA
= A/335k7] 918 ZH2} Thiessen weighted rainfall =43}
frode] Hets Aashe WS 288k A7) Wi
a2l 2ok AEAR 8l WAl Eq. () ¥
0E 53 WA Eq. Q)& 2oldL 790 24
o] a1 ofFojrt BlAll WA i TYe WA
7FeAE REgshe BH, ot WA 7490

o Wt 7FsA7F et

o

2

Typel : Areal rainfall by thiessen weighted rainfall
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Fig. 2. Map of Hydrologic Units Over Han River Basin and ii( P;x Areai)
Thiessen Polygon by Asos Network _ i=1j=1 '
Area,gepshea

Table 2. Location of the Weather Stations in Han-river Basin
ID Name Latitude (°) | Longitude (°) ID Name Latitude (°) | Longitude (°)
90 Sokcho 38.25 128.56 127 Chungju 36.97 127.95
93 Bukchuncheon 37.95 127.75 131 Cheongju 36.64 127.44
95 Cheorwon 38.15 127.30 201 Ganghwa 37.71 126.45
98 Dongducheon 37.90 127.06 202 Yangpyeong 37.49 127.49
99 Paju 37.89 126.77 203 Icheon 37.26 127.48
100 Daegwallyeong 37.68 128.72 211 Inje 38.06 128.17
101 Chuncheon 37.90 127.74 212 Hongcheon 37.68 127.88
105 Gangneung 37.75 128.89 216 Taebaek 37.17 128.99
106 Donghae 37.51 129.12 217 Jeongseongun 37.38 128.65
108 Seoul 37.57 126.97 221 Jecheon 37.16 128.19
112 Incheon 37.48 126.62 226 Boeun 36.49 127.73
114 Wonju 37.34 127.95 271 Bonghwa 36.94 128.91
119 Suwon 37.26 126.98 272 Yeongju 36.87 128.52
121 Yeongwol 37.18 128.46 273 Mungyeong 36.63 128.15
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Fig. 3.

Weight Factor Sequences from 01:00 on January Ist, 2021, to 24:00 on December 31st, 2021 for Thiessen Polygon Areas

in the Han River Basin (Top - No.95 Station, Bottom - No.271 Station)
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Table 3. Statistics on Areal Rainfall Ratio according to Thiessen 7Fo-gro] 730 AL A esle] kA Ao =Q XS
T Ol'oz] -y '/] ‘3‘—8-
Weighted Rainfall Range (The 95% Confidence Interval is in °re ° N et _“ ° O:

Parentheses) -
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