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Estimating the Total Precipitation Amount with Simulated Precipitation for
Ungauged Stations in Jeju Island
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Abstract

In this study, the total precipitation amount in Jeju Island was estimated with the simulated precipitation
for ungauged stations missing precipitation data using the spatial precipitation analysis. The missing data
were generated through the modified multiple linear regression in this study, and the analysis of spatial
precipitation was conducted with the PRISM (Parameter—elevation Regression on Independent Slope Model).
The generated data with modified multiple linear regression model have similar pattern with original data.
Thus, the model in this study shows good applicability to estimate the missing data. The difference of annual
average precipitation between Case 1 (original data) and Case 2 (modified data) appears very small ratio
which is about 1.5%. However, the difference of annual average precipitation according to elevation shows
the large ratio up to 37.496. As the results, the method of estimating missing data in this study would be
useful to calculate the total precipitation amount at the low station density area and the places with the
high spatial variation of precipitation.

Keywords . missing data, multiple linear regression, spatial precipitation, total precipitation amount
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Fig. 1. The Process of Stepwise Method (Wikipedia, 2012)
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Fig. 2. Elevation and Slope in Jeju Island (&3d &, 2009)
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Fig. 3. The Weather Stations in Jeju Island
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Table 1. Summary of Stations in Jeju Island
Stizion Station Pel(.iie(l)‘?a o Stit)ion Station Peggi o Sti(t)ion Station Penga o
' (Start~End) ' (Start~End) ' (Start~End)
184 Jeju 1992~2010 | 906 | Jeju-CityHall | 1992~2010 | 934 | Pyoseon (Disaster) | 1992~2008
189 Seogwipo 1992~2010 | 907 | Odeung—dong | 1992~2010 | 935 Tosanl-ri 1992~2010
187 Seongsan 1992~2010 | 908 Sinjeju 1992~2010 | 936 Hyeopjae 2009~2010
185 Gosan 1992~2010 | 909 Nohyeong 1992~2010 | 937 Geumak 1992 ~2010
182 Jeju (Gong) 2007~2010 | 910 Hagwi 2009~2010 | 938 Sinchang 1992~2010
3290 Odeung 2002~2008 | 911 | Hangpadu-ri | 1992~2010 | 939 Cheongsu 1992~2010
3291 Ara 2009~2010 | 912 Aewol 1992~2010 | 940 Sannyang 2009~2010
727 Yusuam 1998~2010 | 913 Eoeum 1992~2010 | 941 Gosan2-ti 1992~2010
751 Seonheul 1997~2010 | 914 | Donggwang | 1992~2010 | 942 Sindo 1992~2010
330 Hawon 2002~2010 | 915 Hwasun 1992~2010 | 943 Gueok 1992~2010
328 Jungmun 2002~2010 | 916 Sangcheon 1992~2010 | 944 Daejeong 1992 ~2010
780 Namwon 1997~2010 | 917 Saekdal 1992~2010 | 945 Eoseungsaeng 1992~2010
752 Seogwang 1997~2010 | 918 Daecheon 1992~2008 | 946 Gwaneumsa 1992~2010
885 | Typoon—center | 2008~2010 | 919 Beophwan 1992~2008 | 947 Cheonbaekgoji 1992~2010
779 Hallim 1997~2010 | 920 Hyodon 1992~2010 | 948 Dodu-dong 2009~2010
793 Moseulpo 2000~2010 | 921 Donnaeko 1992~2010 | 949 | Hallasaengtaesup | 2009~2010
781 Gujwa 1997~2010 | 922 Harye 1992~2010 | 950 Manjanggul 2009~2010
7920 Gasi 2000~2008 | 923 Sumang 1992~2008 | 951 Geumseong 2009~2010
7921 | Pyoseon—-myeon | 2009~2010 | 924 Haengwon 2009~2010 | 952 | Yongdam 2-dong | 2009~2010
753 Eorimok 2000~2010 | 925 Deokcheon | 2009~2010 | 953 Sangdae 2009~2010
782 Seongpanak 1999~2010 | 926 Songdang 1992~2010 | 954 |Songsan (Disaster) | 1992~2010
871 Witseoreum 2003~2010 | 927 Jongdal 2009~2010 | 955 Yerae (Disaster) | 1992~2010
870 Jindallaebat | 2003~2010 | 928 Susanl-ri | 1992~2010 | 956 | Hallim (Disaster) | 1992~2010
901 Jocheon | 19922010 | 929 | Gsoes‘;‘;izaflﬁ) 1992~2010 | 957 | Gujwa (Disaster) | 1992~2010
902 Dacheul | 1992~2010 | 930 | Nanmsan | 2009~2010 | 958 S(‘iggs’i‘:sk 1992~2010
903 Gyorae 1992~2010 | 931 | Seongeupl-ri | 1992~2010 | 959 g’;‘gg‘;ﬁ) 1992~2010
904 Samnyang 2009~2010 | 932 | Seongeup2-ri | 1992~2010
905 Bonggae 1992~2010 | 933 Sinpung 1992 ~2008
7hAA e AEIARE S AT e REE ol #A7}F vhgEl e VIFZF 1080 we w8 5 244
o dsiA ARATE 1/\13 Rom tEFad HAAE Ag7h 7P & B8-S H#o] ny o= dgsigint 9ot
9%k VIFE= Jehidel 2YdEs sttt VIFZE 10 2 o U4 182 A3l diste] AR vl
o] Hoj7hd AAAG7E AXHete SHHsE o] A P39 LhEs Arfsk e 2yge] W4 Egs. (100~
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Table 2. Summary of Multiple Linear Regression Model at 182

Yo | Season | Mot | Rsquare [P E O VR R LT Ve
1 0.9298 1.9432 1.00
2 0.9492 1.6553 1.57
3 0.9533 1.5910 4.09 @
Spring 4 0.9559 1.5492 50.39
5 0.9574 1.5256 52.36
6 0.9593 1.4938 67.07
1 0.9754 1.6929 1.00
2 0.9841 1.3648 9.26 O
Summer 3 0.9858 1.2936 11.14
4 0.9876 1.2110 22.10
5 0.9884 1.1749 22.64
1 0.9058 5.4630 1.00
182 2 0.9126 52711 2.17
3 0.9196 5.0642 4.70
4 0.9311 4.6975 5.63
Fall
5 0.9430 4.2810 9.82 O
6 0.9497 4.0282 12.54
7 0.9527 3.9119 12.95
8 0.9555 3.8032 15.36
1 0.8506 7.2492 1.00
2 0.9156 5.4618 2.23
3 0.9265 5.1098 6.89 @)
Winter
4 0.9401 4.6285 19.08
5 0.9456 4.4198 2759
6 0.9495 4.2702 271.82

(13)7 2tk

Py, =—0.1882+0.7564 Py, +0.2431 Py

(10)
—0.1941 P4 forspring
P,g, =—0.1376 +0.6754 P,g, +0.2705 Py,
an
for summer
Pig, =0.0182+0.6495P,5, —0.3354 Py, 1

+0.4099 P, — 0.1541 Py, +0.3964 Py for fall

451 99k 20124F 9J]

Py, =0.1004+0.5931 Py, +0.3945 Py, (
13)

—0.1099F for winter

o714, P W54 a AR Lotk
=

A8 A4 O AP AREL ol

881



Table 3. Comparison of Annual Average Precipitation between Case 1 and Case 2

Annual average precipitation (mm)

No. O o Difference (mm) Ratio (%)
182 1332.5 12751 -57.3 95.7
3290 2641.6 2471.1 -170.5 935
3291 2029.0 1711.0 -318.0 84.3
727 2033.4 1962.9 -70.5 96.5
751 2541.4 2443.3 -98.1 96.1
330 2322.8 22777 -45.1 98.1
328 1653.8 1622.8 -31.0 98.1
780 2140.8 2102.1 -38.6 98.2
752 1486.4 1455.3 -31.0 979
885 2550.3 2649.0 98.7 103.9
779 1260.1 1188.6 -715 94.3
793 12275 1195.6 -31.9 97.4
781 17384 1651.5 -86.9 95.0
7920 2066.6 2127.0 60.4 102.9
7921 2295.0 2357.2 62.2 102.7
753 3060.4 3028.7 -31.6 99.0
782 4494.8 4194.7 -300.2 93.3
871 5023.1 5244.7 221.6 104.4
870 4957.7 4851.1 -106.6 979
904 1375.7 1362.3 -134 99.0
910 1219.3 1251.6 324 102.7
918 1933.8 1955.5 21.7 101.1
919 1764.0 1791.0 27.0 101.5
923 2110.3 2370.8 260.6 112.3
924 1466.7 1411.7 -54.9 96.3
925 1759.3 1847.1 879 105.0
927 1674.5 1722.4 479 102.9
930 2034.8 2053.2 18.4 100.9
933 2202.1 2198.1 -4.0 99.8
934 1970.0 1970.2 0.2 100.0
936 1166.8 1152.8 -13.9 98.8
940 1553.0 1475.8 =77.2 95.0
948 1448.2 1483.5 35.3 102.4
949 2969.3 2540.4 -428.9 85.6
950 1822.9 1703.1 -119.8 93.4
951 1267.0 1212.6 -54.4 95.7
952 1351.1 1375.9 24.8 101.8
953 12185 1042.0 -176.4 85.5
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Annual average precipitation (mm)

Annual precipitation (mm)
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