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The Estimation of Soil Loss in the Buffer Zone of Guem River
using a Simulation of Future Climate Change
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ABSTRACT

The objective of this study is to estimate soil loss in the buffer zone of Guem river with future climate change simulation.
Revised Universal Soil Loss Equation (RUSLE) model was used for the estimation of soil loss at the buffer zone of Guem
river. As results of simulations, the area of the maximum soil loss potential was estimated as the Cheongsung-myeon
Okchun-gun Chungcheongbuk-do. The soil losses were estimated to be 106.67 and 103.00 ton/ha/yr for the 2020 segi
(2015-2025) and 2040 segi (2035-2045) in the Cheongsung-myeon area, respectively. Also, the estimated average values
of soil losses in the Cheongsung-myeon with future climate change was 110.78 ton/ha/yr.
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20x 107 (12-OM) - M"™ +3.25(S, - 2) +2.5(P, - 3) Table 1. The weather observation station of the buffer zone of

K :1.32[ 150 }/9-8 Guem river
M = (MS + VFS) - (100 — CL) 3) Station No. Station ID Lat. (N) Long
R 3 ) e a1 127 Chungju (CJ) 36.97 127.88
A GPIA, K B AHA Ak oME f7lE 131 Cheongju (CHOJ) 36.63 127.45
TE (%), M EY ol Ui 944 54 dE 5ot 133 Dagjeon (DJ) 36.37 12737
H, $& EY 7x AF(14), P EY FF 59 135 Chupungryong (CPR) 36.22 128.00
(1~6), MS= WA} Bl °(%) VFS= AL BE-5(%), 146 Jeonju (JJ) 35.82 127.15
CLE HE ME-&(%)S =3t} 226 Boeun (BE) 36.48 127.73
232 Cheonan (CA) 36.78 127.12
2.5. LS factor(@AIQIX}) 238 Geumsan (GS) 36.10 127.48
B B Dk 2 1] Sole] ANIAE T 244 Imsil (IS) 35.62 127.28
S7] SN BAme] HE A alEAREe] A 247 Namwon (NW) 35.40 127.33
= 284 Geochang (GC) 35.67 127.92

1= o 1.9 Q =
Hol 9l s A& AME3FTHMoore and Burch, 289 Sancheong (SC) 3542 127.88
1986; Walsh et al., 1995).

Table 2. The annual precipitation of each weather observation center from 1982 to 2011 (unit : mm)
Year cl CHOJ DJ CPR Al BE CA GS IS NW GC SC
1982 844 850 1008 762 934 962 889 866 1082 952 950 1303

1983 906 1238 1228 1190 1194 1203 1022 1194 1119 1021 1182 1399
1984 1088 1104 1319 1282 1497 1097 1191 1359 1504 1586 1236 1523
1985 1357 1372 1693 1606 1732 1610 1292 1827 1912 1904 1958 2493
1986 983 1158 1245 1164 1306 1249 1353 1322 1352 1348 1169 1266
1987 1471 1656 1881 1395 1682 1882 1786 1542 1807 1397 1392 1720
1988 868 879 921 801 707 972 712 750 766 800 688 757
1989 1424 1280 1538 1164 1473 1344 1224 1491 1608 1856 1760 2073
1990 1887 1474 1496 1296 1354 1501 1513 1291 1677 1402 1670 1951
1991 1420 1144 1182 1170 1317 1007 1104 1284 1448 1496 1379 1808
1992 919 990 1037 1071 1109 943 934 1034 1056 860 851 1083
1993 1164 1302 1533 1461 1551 1349 1081 1360 1358 1263 1395 1442
1994 1118 1012 858 785 821 765 1170 769 684 565 812 1155
1995 1319 1340 1136 954 891 984 1586 1012 850 905 824 954
1996 939 929 1279 1072 1217 1164 968 1302 1172 1125 944 961
1997 1220 1457 1766 1103 1551 1664 1269 1569 1476 1679 1364 1498
1998 1653 1640 2070 1591 1573 2085 1584 1716 1772 1829 1802 2154
1999 1315 1327 1455 1270 1366 1379 1365 1231 1330 1450 1552 1914
2000 1270 1358 1708 1295 1637 1449 1408 1433 1353 1476 1595 1726
2001 798 784 829 822 1019 834 838 879 1298 1468 1125 1323
2002 1470 1282 1379 1460 1130 1285 1313 1391 1580 1624 1769 2007
2003 1640 1582 1749 1835 1860 2079 1628 1767 1975 2041 1951 1935
2004 1423 1506 1497 1444 1458 1365 1363 1504 1274 1539 1547 1886
2005 1381 1426 1656 1009 1390 1536 1309 1375 1418 1126 1245 1313
2006 1234 1082 1195 1273 1188 1196 1043 1350 1261 1382 1411 1685
2007 1439 1535 1751 1311 1472 1532 1562 1586 1438 1815 1729 1776
2008 883 892 1038 819 1000 962 870 902 915 816 616 786
2009 937 1020 1090 1011 1164 1112 1000 1129 1134 1314 975 1169
2010 1212 1422 1420 1260 1462 1263 1378 1404 1795 1423 1549 2190
2011 2073 1806 1943 1402 1622 1811 1846 1799 1700 1343 1321 2013
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Table 3. The bias-correction factor of the each grid in the buffer
zone of Guem river

Grid # of Survey RCM Bias-Correction
Guem River value value factor
1351 1253.31 795.07 1.58
1352 1261.43 757.63 1.66
1353 1261.43 765.37 1.65
1354 1255.18 809.01 1.55
1394 1396.60 809.34 1.73
1395 1396.60 728.47 1.92
1396 1319.50 714.18 1.85
1397 1319.50 743.01 1.78
1437 1396.60 780.38 1.79
1438 1396.60 755.30 1.85
1439 1314.49 789.35 1.67
1440 1202.57 832.56 1.44
1480 1322.46 805.14 1.64
1481 1314.49 850.34 1.55
1482 1314.49 940.60 1.40
1483 1202.57 984.47 1.22
1523 1322.46 866.79 1.53
1524 1370.53 907.34 1.51
1525 1325.35 966.84 1.37
1526 1325.35 1023.26 1.30
1566 1370.53 899.28 1.52
1567 1360.07 934.90 1.45
1569 1575.38 1040.45 1.51
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Fig. 1. The estimated R factor (MJ-mm / ha-yr-hr) of 2020 yrs in
the buffer zone of Guem river.
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Fig. 2. The estimated R factor (MJ-mm / ha-yr-hr) of 2040 yrs in
the buffer zone of Guem river.
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Table 4. Soil loss (ton/ha/yr) of the each administrative region in the buffer zone of Guem river

Administrative Region Name Soil loss of 2020 yrs

Soil loss of 2040 yrs

Soil loss with future climate change

Muju-gun Muju-eup 52.26
Muju-gun Bunam-myeon 43.73
Jangsu-gun Janggye-myeon 52.05
Jangsu-gun Jangsu-eup 27.16
Jinan-gun Donghyang-myeon 62.73
Jinan-gun Bugyue-myeon 20.54
Jinan-gun sangjeon-myeon 47.82
Jinan-gun Jungchun-myeon 36.36
Guemsan-gun Buri-myeon 37.27
Guemsan-gun Jaewon-myeon 37.02
Boeun-gun hyenam-myeon 49.25
Boeun-gun hyebuk-myeon 51.85
Yongdong-gun Simchun-myeon 42.16
Yongdong-gun Yangsan-myeon 43.88
Okchun-gun Dongyi-myeon 58.28
Okchun-gun Annam-myeon 63.57
Okchun-gun Annae-myeon S51.12
Okchun-gun Cheongsung-myeon 106.67
Chungwon-gun Munwi-myeon 4422
Chungwon-gun Hyundo-myeon 28.56

49.45 52.42
41.97 4433
51.46 51.94
27.35 28.20
61.85 64.17
20.31 20.92
47.13 48.95
35.73 37.25
35.54 37.61
35.75 37.85
49.73 53.77
52.65 57.03
40.51 43.34
4227 44.79
56.38 60.63
62.27 66.94
50.92 54.78
103.45 110.78
45.02 48.61
29.21 31.51

D

A_avg
High : 5662.37

[ e

Fig. 3. The average soil loss (ton/ha/yr) in the buffer zone of
Guem river with future climate change.
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