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Rainfall Adjustment on Duration and Topographic Elevation
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Abstract

The objective of this study is to develop a method of rainfall adjustment on duration and topographic
elevation for rainfall data in Jejudo. The method of rainfall adjustment is based on the polynomial
regression analysis for the hourly rainfall data and the distribution of observatories of korea
meteorological administration. As the results of modeling have shown, duration and rainfall are more
correlated than topographic elevation and rainfall, and the model which considers only an elevation
exaggerates the amount of rainfall adjustment. Hence the model of duration-elevation-rainfall is more
competitive to the natural rainfall event than the model of topographic elevation-rainfall. However this
model require to supplement a small number of rainfall observatories and short observed period.
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Table 1. The Analysis of Elevation
Elevation(EL:m) Aredlm Ratio(%)
Total 1848.2 100.0
0~500 15195 82.2
500~1000 2458 13.3
1000~1500 66.6 36
1500 > 16.3 0.9
Table 2. The Analysis of Slope
_ Slope(%) Area(l) Ratio(%)
Total 1848.2 100.0
10 < 1460.0 79.1
10~20 264.9 14.3
20~30 822 4.4
30 > 41.1 2.2
e
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Fig. 1. Map of Elevation in Jejudo
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Fig. 2. Map of Slope in Jejudo
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Fig. 3. Hypsometric Curve
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Table 3. Weather Stations in Jejudo
Station Longitude Latitude Elevation | o1t Date Type
(EL.m)
Jeju 126° 327 33° 317 20.0 1923. 05. Meteorological office
Seogwipo 126° 34 7 33° 157 505 1961. 01. Meteorological office
Gosan 126° 10 ° 33° 177 71.2 1988. 05. Meteorological office
Seongsanpo 126° 53 ' 33° 237 18.6 1971. 05. Meteorological office
Jungmun 126° 247 33° 147 76.0 2002. O1. AWS
Odeung(Ora) 126° 32 33° 257 574.0 2002. 01. AWS
Hawon 126° 27 ' 33° 177 417.0 2002. 01. AWS
Yusuam 126° 23 33° 24" 429.0 1993. 01. AWS
Seonheul 126° 427 33° 277 345.0 1993. 01. AWS
Seogwang 126° 18 33° 16" 146.0 1993. 02. AWS
Eorimok 126° 297 33° 237 1010.0 1995, 04. AWS
Hallim 126° 16 ' 33° 24" 48.0 1994, 02. AWS
Namwon 126° 437 33° 16" 73.0 1994. 02. AWS
Gujwa 126° 51 ° 33° 317 40.0 1995. 01. AWS
Seongpanak 126° 37’ 33° 227 777.0 1998. 11. AWS
Gasi 126° 467 33°21° 120.0 1999. 06. AWS
Moselpo 126° 15 ° 33° 127 20.0 1999. 06. AWS
Chujado 126° 181 33° 57 58.0 1993. 01. AWS
Udo 126° 57" 33° 307 62.0 1993. 01. AWS
Marado 126° 16 ' 33° 06”7 49.0 1993. 01. AWS
Gapado 126° 16 ' 33° 097 20.0 2003. 04. AWS
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Table 5. Mean Annual Precipitation
Mean Mean Mean
Station al?r%ual' Station ar'm.ual‘ Station ar_m‘ual.
precipitation precipitation precipitation

(mm) . {mm) {(mm)
Jeju 1567.6 Hawon 2341.9 Namwon 2100.9
Seogwipo 1930.4 Yusuam 2037.6 Gujwa 1710.0
Gosan 1272.4 Seonheul 2537.9 Seongpanak 4142.9
Seongsanpo 1959.4 Seogwang 1372.6 Gasi 2310.2
Jungmun 1712.3 Eorimok 3032.4 Moselpo 1122.3

Odeung(Ora) 2686.1 Hallim 12025

Fig. 5. Rainfall Chart of Mean Annual Precipitation
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Table 6. Coefficients of Linear Regression

By 4 b sevitio cocticent
1hour 0.01538 4443837 9.50196 0.44772
3hour 0.05891 78.88813 18.01399 0.71108
6hour 0.11165 104.12705 24.17972 0.81912

12hour 0.18024 129.33802 31.30136 0.87193
24hour 0.22504 151.50359 34.73178 0.89476
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Table 7. Coefficients of Polynomial Regression

Coefficient Real value Adjustment value

By 5.7791E-01 8.5797E-01

By 3.5247E-02 4.2196E-02

By 8.1929E-04 6.2359E-04

B -1.1724E-03 -1.7981E-03

Ba -4.3881E-07 0.0000E-00

Bra 4.4260E-05 4.6795E-05

Standard deviation 1.7415E-01 7.7469E-02
Correlation coefficient 8.7163E-01 9.8651E-01
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T
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(a) Real Value

520
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Fig. 10. Rainfall Adjustment Factor on Elevation and Duration
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