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ABSTRACT

The Characteristics of Temporal and Spatial

Change of Precipitation in Honam Region

Lim Sang-Chul
Advisor : Prof. Ryu, Chan-Su, Ph.D.

Department of Atmospheric Science,

Graduate School of Chosun University

The climate of the Honam area is warmer than the Korean average. In
particular, the Jeonbuk area has insufficient water resources as its annual
precipitation does not reach the Korean average; Mangyeong River and Dongjin
River basins in the area are short; and the area lacks fresh water facilities. In
addition, the area has the greatest number of fishery workers and farmlands in
Korea. Therefore, it is easily affected by significant weather. Studies are
required to take action to the climate change, especially the ones on the
precipitation to take advantage of the water resources that is essential for the
living activities.

In this study, the temporal and spatial precipitation changes during the period
from 1973 to 2011 were analyzed for eight stations in Jeollanam-do (Goheung,
Gwangju, Mokpo, Yeosu, Wando, Jangheung, Juam and Haenam) and six
stations in Jeollabuk-do (Gunsan, Namwon, Buan, Imsil, Jeonju and Jeongeup),
and the characteristics of the precipitation were determined via the statistical
and regression analysis.

In the Honam area, the annual average precipitation increased by 35 mm, and
the precipitation in summer compared with the total precipitation increased by
1.759%, which indicated that the precipitation was becoming intensive in summer.

The annual maximum 1-hour precipitation increased across all areas except
for Wando, and the increase was the most significant in Juam, Jangheung and
Goheung, which are located along the south coast. The annual maximum daily

= Vil -



precipitation also increased in most Honam areas. The increase was especially
significant in Imsil, Namwon and Juam. It decreased in the southwest coast
area.

All of the 0.1-, 10-, 80—, and 150-mm precipitation days increased in most
areas. The increase was higher than the average of Honam area in Wando,
Juam, Gunsan, Jeonju and Jeongeup.

The continuous days of precipitation was 1 day to 10 days in that order, but
the corresponding precipitation was highest for 2 days, followed by 3 days, 1
day and 4 days in that order, except for Gwangju, Jangheung, Jeonju, Buan,
Imsil and Jeongeup.

In the RCP4.5 (540 ppm) scenario according to the expected change in the
precipitation in Korea, the precipitation of 2070-2099 is expected to increase
from the average values of 1971-2000 by 17.3%. In the RCP85 (940 ppm), it is
expected to increase by 20.4%. Because the increase in the precipitation is
significant in the south coast and mid-west area, it is expected that the
increase will be higher in the south coast area than other areas.

The results of this study provide the statistical analysis of the annual and
seasonal precipitation changes by area to establish the efficient water resource
management system according to the climate change, and to prepare the
disaster prevention plans suitable for each region according to the changes in
the seasonal precipitation difference and climate extreme events.
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Table 1. The current specification of KMA stations in Honam region.

Eleva Start of
. Latitud L itud . .
No| Station aol ude onogl Y€ ton observation Address
(°N) (°E)
(m) (year)
, , Naeheung-dong, Gunsan,
140 Gunsan 36°00 126°45 26.9 1968
Jeonbuk
. , , Namnosong-dong, wansan,
146 Jeonju 35°49 127°09 61 1918 .
Jeonju, Jeonbuk
156 | Gwangju 35°33 7 126°45 74.5 1938 Unam-dong, buk-gu, Gwang-ju
165 Mokpo 34°49 7 126°22 374 1904 Yeonsan—-dong, Mokpo, Jeonnam
168 Yeosu 34°44 7 127°44 73.3 1942 Goso-dong, Yeosu, Jeonnam
170 Wando 34°33 7 126°42 277 1971 Gunoe-myeon, Wando, Jeonnam
243 Buan 35°43 7 126°42 36 1969 Haengan-myeon, Buan, Jeonbuk
244 Imsil 35°36 127°17 248.7 1969 Imsile—up, Imsil, Jeonbuk
245 | Jeongeup 35°33 7 126°51 7 39.5 1969 Sang-dong, Jeongeup, Jeonbuk
247 | Namwon 35°24 127°19 935 1971 Daesan, Namwon, Jeonbuk
, , Seungjue-up, Suncheon,
256 Juam 35°04 127°14 74.4 1971
Jeonnam
, , Jangheunge-up, Jangheung,
260 | Jangheung 34°41 126°55 445 1971
Jeonnam
, , Haename—up, Haenamgun,
261 Hanam 34°33 126°34 4.6 1971
Jeonnam
, , Goheunge—up, Goheung,
262 | Goheung 34°37 127°16 53.3 1971
Jeonnam

v tﬂi};‘i%ii 2013~2014d E3F o1 IPCC A5 7] ¢¥H s} 7}
RIAME fsto] #md 2472 AU s dix-sXE7 Z(RCP, Representative
Concentration Pathway)® A&7 A3 A5E ARSI 7| FH3st Alvgle
NE AFESF = B 7184, 2011). 4% RCP & RCP85, RCP45 247k~
Alvpe] ol tiaf A 210074 Bl 7] SR Alve] e & AbEste]l di] 5 24
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Fig. 4. The montly average temperature and precipitation of climograph for the

periods of 1973~2000 and 1981 ~2010 in Honam region.
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Table 2. The monthly average temperature and precipitation data of climograph

for the periods of 1973~2000 and 1981~2010 in Honam region.

Element Average temperature Precipitation
Month
Year 1973~2000 1981~2010 1973~2000 1981~2010
JAN 0.199 0.337 32.290 32.474
FEB 1.489 1.926 41.740 43.350
MAR 6.034 6.327 63.745 64.196
APR 12.104 12.214 102.145 88.630
MAY 16.988 17.268 106.873 108.132
JUN 21.157 21.402 194.696 188.977
JUL 24.826 24.844 257.611 287.269
AUG 25.547 25.649 251.351 270.145
SEP 20.966 21.259 143.090 157.950
OoCT 14.963 15.134 56.354 48.978
NOV 8.410 8572 53.627 49.494
DEC 2.567 2.693 29.557 29.177

A 7|2 e 71%3S 29 $ Climographel|th, o] 1=
= 7ZF #5429 1) A #FAEE EASE] 1971 ~20001 3 2 1981 ~20101 <
FAEgS 92 54 £4890. Fig 4004 2 A GolA AA2 <l Hi7)

a7, 8, 99 o= Aol FUt, 49l g el fHaskdlth
Fig. 4] A5 & A sty Table 29 Zth T Hd A4F5HFS A Fdzl
1333.08 mm H]3] °F 35 mm <7}3t 1369.77 mm= YElYTH 1 F A5FE e
2 1973~20001 e 703.66 mmoll A FH* Fwdgto] 42.73 mmy¥E Asete] A
Woll vl 106.07% 2 A A3 746.39 mm=z YEFSTH ol AFHT HAGFH
o T7F F div] 1.75% s o7l wiitel oFHol At HeEe 4ol
AAIL Jdvkal B G vk |, 499 A 10215 mmolA d Hd gy
1352 mm%E 7FAagk 8863mm(86.77%)E 7|53ttt webA wH A o FHe] A
e

FHEAATL 2 Fow FrhEGo] BAHAT

_
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Fig. 6. The seasonal average precipitation during 1973~2010; (a) spring, (b)

summer, (c) autumn and (d) winter.
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Aol 2750 mmeSl Aol B3] 2001l &= 95.3(34.6%) mmell &3 S4% &

A7hEo] A skt

PH BAT Ass} AR BEAY FEe) wEe o FH| FAsn B
Aol gasta ek A2 old e ALA Wake] Frhsh BA AEAA WA

_14_



HAstE dlel tiate] Ax e A7 2
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mm, 9Ed 6641 mm, 7F&E L 2085 mm, AEEE 112.3 mm=E YEST
oj¢} mlulste] FH< 2001~2010d FF AEE AT ArEFs H
466 mm 747 2826 mm<l Wl oFH 2 1364 mm S7FE 800.5 mm, 7
A& 191 mm 57k 2275 mm, A=E L 0.6 mm S7Fg 1128 mm= UESE T
Al el A, w5 Y oJFFH g Eul& 1973~1980de  1:2.020]1 Zlo]
< 10l = 112830 % Ao xrt Ao Hls) 71X Aoz FAFHIUY. ¥ 5ol
AZdFddn] 54 FeFd v 10d d92 A% Jssta o J53 4
X

el AFAY] ABHET oM, B BTl daw As) AL FrE
7_:]l A

=
P
O]_ T
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Table 3. The decadal ratio of annual average precipitation with seasonal

average precipitation during 1973~ 2010.

eason Compar Compar Compar Compar
year spring ed to summer ed to autumn ed to winter ed to

Year year(%) year(%) year(%) year(%)
1973~

! 1317.0 329.2 25.0 664.1 50.4 208.5 15.8 112.3 85
1980
1981 ~

1990 1380.0 250.3 181 734.1 53.2 288.4 20.9 106.8 7.7
1991 ~

1295.9 248.9 19.2 702.0 54.2 255.3 19.7 9.3 7.4
2000
2001~

2010 1429.9 282.6 19.8 800.5 56.0 2215 15.9 112.8 7.9
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A HANAFEFE Ao AKoly d&o] BARle]l ASE = oo 1A%
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Fig. 7. The annual average 1 hourly precipitation during 1973~ 2010.
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Table 42 4 HuHADAeFFe] A9 HAdgt Hags 7158 e
Folth, 2000 d] o] % HuUlE Bl X2 9AFl o2, o] AHES gFE A

of & 15‘501‘% ‘45‘1—01]*1 *’Fzﬂ«l Tl e
2o A3 A des dodle Aem dqFHal, B3 aEA e Hetr]29
door [ HAdxstagrIdel S7sty] el 2 A=l A7|7F el A

Table 4. The maximum and minimum annual average 1 hourly precipitation for

each station during 1973~ 2010.

Maximum Minimum
Station
Year Precipitation Year Precipitation

Jangheung 2000 9%B.5 1976 20.5
Goheung 2000 93.5 1996 235
Juam 1979, 1998 145.0 1976 20.0
Wando 1979, 1982 86.0 1976 19.5
Hanam 1998 80.5 1983 20.0
Yeosu 1981 e 2000 22.2
Gwangju 2008 86.5 2002 26.5
Jeonju 2003 87.0 1974 215
Gunsan 2010 81.0 1999 235
Namwon 2010 72.5 1977 18.0
Buan 1983 82.5 1982 24.0
Mokpo 2004 64.5 1976 155
Imsil 2010 60.0 1980 20.0
Jeongeup 2010 83.5 1999 21.0
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distribution chart for the periods

of 1973~ 2010.
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Fig. 9. Same as Figure 7 except for daily precipitation.
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Table 5. Same as Table 4 except for daily precipitation.

Maximum Minimum
Station
Year Precipitation Year Precipitation

Jangheung 1981 547.4 1996 845
Goheung 1981 487.1 2008 77.0
Juam 2002 254.5 2008 75.0
Wando 1981 414.3 2005 67.0
Hanam 1981 4775 1996 74.0
Yeosu 2010 288.0 1988 69.6
Gwangju 1989 335.6 1995 47.1
Jeonju 2005 249.5 1982 51.3
Gunsan 2000 310.0 1982 56.2
Namwon 2004 218.0 2005 55.5
Buan 2007 250.5 1982 574
Mokpo 1981 394.7 1976 55.4
Imsil 2002 208.5 1981 65.3
Jeongeup 1998 244.5 1988 61.5

Fig. 105 sdA 99 d Avddr2e SaAFAE 28 Aot s34 of
el AFlellA Fssls Aol FueAY A, F, FoolA I s FArt
7HE =9k 2 g2 A3 Z+HZF 0.90 mm/day, 0.68 mm/day, 0.67 mm/day = U}E}
ok @3, s A4S Role AHS H¥(-052mm/day), H=(-0.56

o=

e @A el @ Hrhel gl
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Table 6. The regression equations of 1 hourly and daily precipitation for each

station during 1973~2010.

Station . L . s
NO. Station 1 hourly precipitation Daily precipitation

140 Gunsan y = 0.2966x + 35473 y = 0.2005x + 11547
146 Jeonju y = 0.3554x + 36.481 y = 0.5651x + 106.21
156 Gwangju y = 0.3905x + 38.262 y = 0.5466x + 124.54
165 Mokpo y = 0.1268x + 35616 y = -05237x + 131.38
168 Yeosu y = 0.0216x + 43.785 y = 0.1443x + 137.74
170 Wando y = -0.084x + 46.904 y = -0.5555x + 174.6
243 Buan y = 0.027x + 43.906 y = 0.1615x + 115.71
244 Imsil y = 0.3258x + 34.15 y = 0.9042x + 92.635
245 Jeongeup y = 0.2564x + 38.691 y = 0.4853x + 98.235
247 Namwon y = 0.3097x + 36.652 y = 0.6762x + 100.16
256 Juam y = 0.6257x + 30.961 y = 0.6655x + 138.76
260 Jangheung y = 0.5383x + 31.744 y = -0.7219x + 179.18
261 Hanam y = 0.3437x + 33.504 y = 0.0051x + 144.88
262 Goheung y = 0.4122x + 40.546 y = 0.1972x + 159.59
Average | Honam y = 0.2809x + 37.649 y = 0.2097x + 129.53
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Table 7. The ranks of decadal annual average precipitation and the periods to

be occurred for each station since begun the observation.

Station Rank Period Precipitation
1 2001 ~2010 12514
2 1991 ~2000 12214

Gunsan 3 1981 ~1990 11959
4 1971 ~1980 1186.8
5 1961 ~1970 1181.2
1 1961 ~1970 1331.7
2 1981 ~1990 1322.1
3 2001 ~2010 1314.3
4 1991 ~2000 1303.1
5 1941 ~1950 1294.6

Jeonju
6 1951 ~1960 1293.8
7 1921 ~1930 1238.2
8 1971 ~1980 1234.6
9 1931 ~1940 1133.8
10 1911~1920 962.2
1 2001 ~2010 1482.4
2 1971 ~1980 1413
3 1981 ~1990 13782
4 1991 ~2000 1312.3

Gwangju

5 1961 ~1970 12789
6 1951 ~1960 1248.8
7 1941 ~1950 1183.7
8 1931 ~1940 964.2
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Table. 7 Continued.

Station Ranking Period Precipitation
1 2001~2010 1230.4
2 1951 ~1960 12244
3 1981 ~1990 1181.8
4 1971~1980 1115
5 1931~1940 1111.2
Mokpo
6 1921~1930 1094.1
7 1991~ 2000 1078.6
8 1911~1920 10445
9 1941 ~1950 1043.6
10 1961~1970 1038
1 1981 ~1990 1470
2 2001~2010 1447.8
3 1951~ 1960 14165
Yeosu 4 1961~1970 1405.6
5 1991~ 2000 1399.2
6 1971~1980 1353.6
7 1941 ~1950 1066.6
1 2001~2010 1648.2
2 1981~1990 1512.8
Wando
3 1991~ 2000 14373
4 1971~1980 1254.2
1 2001~2010 13351
2 1981~1990 1250.7
Buan
3 1991~ 2000 1165.3
4 1971 ~1980 11165
1 2001~2010 1408.9
2 1981~1990 1405.7
Imsil 3 1991~ 2000 12499
4 1971~1980 1059.9
5 1961~1970 134.8
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Table. 7 Continued.

Station Ranking Period Precipitation
1 2001~ 2010 1403.5
2 1991 ~ 2000 1292.9
Jeongeup 3 1981 ~1990 1255.5
4 1971~1980 1092.7
5 1961~1970 266.1
1 2001~ 2010 14557
2 1981~1990 1359.5
Namwon
3 1991 ~2000 1264.7
4 1971~1980 11974
1 2001 ~2010 1603
2 1981~1990 1509.1
Juam
3 1991 ~2000 1482
4 1971~1980 13515
1 2001 ~2010 1591.2
2 1981~1990 1533.8
Jangheung
3 1991 ~2000 1391.9
4 1971~1980 1337.8
1 1981~1990 13994
2 2001 ~2010 1369
Hanam
3 1991 ~2000 1207.9
4 1971 ~1980 1140.1
1 1981~1990 1546.3
2 2001 ~2010 1478.3
Goheung
3 1971~1980 1396.4
4 1991 ~2000 1335.7
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Fig. 11. The annual days to be occurred with precipitation (=0.1 mm) in

Honam region during 1973 ~2011.
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Days
73
67
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70
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84
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Minimum

Year
1994
1995
1994
1994
1994
1997
1994
1994
1994
1994
1994
1994
1994
1994

Days
134
132
140
139
149
124
155
149
143
142
144
144
153
147

- 31

Maximum

Year
1987
1980
1980
1980
1980
1985
1985
1985
1980
2010
1985
2010
1985

1980, 1985

Station
Jangheung
Goheung
Juam
Wando
Hanam
Yeosu
Gwangju
Jeonju
Gunsan
Namwon
Buan
Mokpo
Imsil
Jeongeup

Table 8. The maximum and minimum annual days and years to be occurred

with precipitation (=0.1 mm) for each station during 1973~2011.
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Table 9. The annual precipitation days and average amount of precipitation

with precipitation (=0.1 mm) for each station during 1973~2011.

Station Precipitation days (=0.1 mm) Precipitation (=0.1 mm)
Jangheung 107.7 1496.0
Goheung 974 1465.8
Juam 114.0 1524.2
Wando 1074 1503.5
Hanam 113.0 1326.9
Yeosu 100.7 1426.0
Gwangju 123.7 1385.7
Jeonju 1214 1300.0
Gunsan 1154 1221.7
Namwon 111.6 1350.8
Buan 108.6 1249.5
Mokpo 117.7 11354
Imsil 120.0 13494
Jeongeup 111.6 1325.7
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Fig. 12. The amount of annual days to be occurred with precipitation

(=0.1 mm) for the periods of 1973~2011.
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Table 10. Same as Table 8 except for =10 mm.

Maximum Minimum
Station
Year Days Year Days

Jangheung 2003 52 1988 21
Goheung 2003 54 1995 20
Juam 2003 55 1988 21
Wando 2003 58 1978 24
Hanam 2003 54 1988 20
Yeosu 2003 56 1995 23
Gwangju 2003 54 1988 19
Jeonju 2003 53 1988 20
Gunsan 2007 44 1977 20
Namwon 2003 53 1994 17
Buan 2003 54 1988 17
Mokpo 2003 52 1988 14
Imsil 1985 49 1988 18
Jeongeup 2003 51 1988 20
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Table 11. Same as Table 9 except for =10 mm.

Station Precipitation days (=10 mm) Precipitation (=10 mm)
Jangheung 36.3 1300.9
Goheung 36.5 1292.9
Juam 377 1320.7
Wando 371 13275
Hanam 33.4 1119.2
Yeosu 36.2 1252.9
Gwangju 35.3 1163.4
Jeonju 35.0 1075.2
Gunsan 30.8 1014.6
Namwon 34.9 1134.5
Buan 325 1038.0

Mokpo 29.8 930.0

Imsil 35.8 11136
Jeongeup 35.8 1102.0
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14. Same as Figure 12 except for 10 mm.
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Table 12. The maximum annual days and years to be occurred with

precipitation (=80 mm) for each station during 1973~2011.

Station Year Days
Jangheung 1985 7
Goheung 1985 7

Juam 1985, 1989 6

Wando 1999 11

Hanam 1985 6

Yeosu 1985 9
Gwangju 1985, 1989, 1998, 2004, 2006 5

Jeonju 2010 5

Gunsan 2000 7
Namwon 1984 7

Buan 2007 5

Mokpo 2004 6

Imsil 1984 5
Jeongeup 1997 7

3 o]
o el3 80 mm ol g AEAGTE b A v Age BE16E 24

= At
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395.7
379.2
347.9
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2115
209.1
249.6
223.7
186.1
196.6
200.0
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Precipitation days (=80 mm)
3.1
3.0
2.8
3.1
24
2.6
2.2
1.8
1.8
2.3
2.0
1.6
1.8
1.8

Station
Jangheung
Goheung
Juam
Wando
Hanam
Yeosu
Gwangju
Jeonju
Gunsan
Namwon
Buan
Mokpo
Imsil
Jeongeup

Table 13. Same as Table 11 except for >80 mm.
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Fig. 16. Same as Figure 12 except for 80 mm.
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Table 14. Same as Table 12 except for >150 mm.

(4) 150 mm ©]%

ro
o,
o

Station Year Days
Jangheung 1985 5
Goheung 1985 5

Juam 1979, 1989, 1998, 2000, 2002, 2009 2

Wando 1985 3

Hanam 1985 3

Yeosu 1985 4

. 1974, 1978, 1980, 1985, 1937, 1989,
Gwangju 1
1991, 1997, 1998, 2004, 2009, 2010

Jeonju 2000, 2011 2
Gunsan 1987 2
Namwon 1984 2

Buan 2007 2

1978, 1980, 1981, 1985, 1939, 2001,
Mokpo 1
2004
. 1984, 1986, 1998, 2002, 2004, 2005,
Imsil 1
2011
Jeongeup 1974, 1993, 1998, 2007, 2011 1

Table 155 A ¥ 150 mm °]A AFGH ZFFd59
A Aotk 150 mm ol AFdTe <

2 T
W, oz F306%Y), 130649, ¢
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Table 15. Same as Table 13 except for >150 mm.

<
©
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Station Precipitation days (=150 mm) Precipitation (=150 mm)
Jangheung 0.6 130.9
Goheung 0.6 128.6
Juam 0.7 127.9
Wando 0.6 125.9
Hanam 0.5 9.1
Yeosu 0.5 9.1
Gwangju 0.3 63.6
Jeonju 0.3 52.0
Gunsan 0.2 479
Namwon 0.3 43.8
Buan 0.2 424
Mokpo 0.2 36.6
Imsil 0.2 35.6
Jeongeup 0.1 30.6
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Table 16. The tendency of annual average days and amount of precipitation

with 0.1 mm, 10 mm, 80 mm precipitation for each station during 1973~2011.

0.1 mm 10 mm 80 mm
Station Precipitation Precipitation Precipitation
dys Precipitation dys Precipitation s Precipitation

Goheung -0.25 -0.765 0.017 0.415 -0.029 -2.029
Gwangju 0.194 3.959 0.045 3.836 0.025 2.581

Mokpo 0.28 4.306 0.129 4.25 -0.002 -0.883
Yeosu 0.029 3.947 0.085 4.882 0.023 1.981
Wando 0.685 6.978 0.019 6.599 0.045 3.503
Jangheung 0.011 4.077 0.076 4.668 -0.001 0.112

Hanam -0.31 1.196 0.084 1.944 -0.01 -1.049
Juam 0.023 5.776 0.097 6.924 0.019 3.235
Gunsan 0.224 5.6 0.123 6.019 0.033 3.959
Jeonju 0.139 4.772 0.056 4.786 0.034 3.875
Namwon 0.1 3.974 0.083 4.436 0.021 3.217
Buan 0.101 2.198 0.001 2.031 0.008 1.631
Imsil -0.173 4.325 0.019 5.148 0.043 5571
Jeongeup 0.375 5.599 0.036 5.583 0.042 5.707
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Fig. 17. The total wet days and amount of precipitation in Honam region during
1973~2011.
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Table 17. The annual average wet days and amount of precipitation and these

ratio for 9 consecutive days for each station during 1973~2011.

Average Number of day Number of day Precipitation Precipitation
(number) (%) (mm) (%)
1 days 25.6 459 195.9 144
2 days 17.1 30.7 3792 279
3 days 6.8 12.2 264.6 19.4
4 days 3.1 5.6 166.0 12.2
5 days 1.4 2.5 109.9 8.1
6 days 0.8 1.5 95.6 7.0
7 days 0.3 0.6 46.1 34
8 days 0.2 0.3 223 1.6
9 days 0.1 0.2 18.0 1.3
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Table 18. The annual cumulative amount of precipitation for 10 consecutive wet

days for each station during 1973~2011.

Year | 1 days mm 2 days mm 3 days mm 4 days mm 5 days mm

2011 304 1728.6 212 3136.5 93 2993.3 70 3690.9 21 2848.5
2010 304 2045.1 225 4507.3 112 52134 74 2694.2 27 13736
2009 365 2442.6 267 4287.6 123 5053.2 35 11974 16 556.3
2008 281 1882.4 299 5584 96 2428.2 34 890.4 16 749

2007 350 24717 209 4541.1 68 3095.5 36 2908.4 26 2049.3
2006 340 3219.4 274 6811.4 94 2765.7 44 2394.1 14 21172
2005 318 1754.8 229 5792.7 89 2536.9 38 2686.8 30 17144
2004 294 2610 222 41177 66 2899.3 47 3916.4 26 2160.2
2003 297 3926.1 201 5943.5 138 4789.6 60 2820.5 26 2275.6
2002 287 2037.4 246 6015.7 131 6170.2 46 1759.8 23 12184
2001 306 1989.4 218 3937.4 108 4402.1 43 13974 30 1955.7

2000 433 3649.9 277 6002.3 71 2399.9 21 2350.9 5 683.8
1999 312 3305.4 286 8030.1 117 4650.1 36 2296.6 8 661
1998 310 2479 218 4967.7 91 3096.2 47 4838.9 38 5897.3
1997 351 3391.1 215 5682.8 81 5080.4 25 1834.6 7 553.8
1996 305 2463.9 257 6204.7 84 2722 42 2512.1 6 449
1995 415 2214.5 246 5397.5 68 12782 25 810.1 19 19914
1994 331 1845.2 245 5407 7 3479.3 18 800.5 2 128.8
1993 358 2405.9 254 5838.6 52 2384.6 61 3478.2 17 849

1992 458 3212.5 237 4236.5 87 2807.2 48 2698.1 24 1272.5
1991 334 2321.2 191 4833 126 43934 46 19725 33 1635.9
1990 348 28380.3 220 4355.2 126 5014.4 73 3212.2 15 1091.5
1989 320 17446 250 6153.6 98 4437.3 41 3220.3 19 15324
1988 383 2510.2 220 3003.8 94 2606.6 31 836.7 24 10494
1987 361 2518.8 223 6241.3 110 3459.2 44 2401.7 26 1883.9
1986 354 2844.7 242 5572.2 91 4005.1 56 3854.4 27 2342.7

1985 344 2357.5 292 7690.7 87 3515.8 59 3552.9 16 825.9
1984 364 2224.5 269 6339 97 2920.1 38 1525.3 27 3646.2
1983 422 2741.1 259 3918.6 112 3844.8 55 2253.9 13 1249.7
1982 469 3868.9 226 3786.9 71 2282.4 46 3245.5 6 357.4
1981 334 2214.7 264 5461.6 80 4331.7 34 2107 27 2163
1980 367 2821.5 294 7906 127 6015.5 68 3216.9 21 836.7
1979 375 3897.7 238 6268.6 81 5143.5 28 1405.8 24 1187.9
1978 355 1851.8 184 3267.6 74 2535.9 53 3080.9 10 1796
1977 472 3289.8 218 49554 80 2616.8 32 1004.5 13 610.1
1976 425 3258.7 253 4901.6 87 2207.5 48 17259 19 750.9
1975 469 5560.6 235 4548.8 140 6365.3 26 14416 19 1390
1974 374 3799 208 5022.4 88 4866.6 14 630.3 28 3395.4
1973 381 3189.9 216 6284.7 96 3691 55 1949.6 17 7787

Total 13970 | 1069324 B39 207053.1 3711 1444982 1697 90614.2 65 60028.5
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Table 18. Continued.

More

than
Year | 6 days mm 7 days mm 8 days mm 9 days mm 10 mm

days
2011 6 837 8 913 8 1649 3 433 9 2865
2010 19 11359 11 757 3 727 8 1830 9 1880
2009 7 819.9 4 1237 1 129 0 0 8 2564
2008 12 500.8 3 421 3 557 3 489 3 201
2007 14 3101.2 13 1675 6 1023 2 335 7 1971
2006 6 999.3 5 680 2 229 2 454 2 282
2005 13 929 6 389 6 659 2 211 8 1449
2004 12 1632.3 3 476 3 851 9 2001 5 1121
2003 8 950 6 626 2 361 0 0 19 5055
2002 10 603.9 4 708 3 384 0 0 7 2349
2001 7 957.2 4 321 0 0 0 0 0 0
2000 18 2836 4 784 0 0 2 611 5 746
1999 14 1848.1 3 308 6 1079 0 0 5 1055
1998 12 910.7 1 47 7 488 0 0 5 1840
1997 21 1760.2 4 667 4 692 1 217 0 0
1996 18 1576.3 3 210 0 0 0 0 0 0
1995 4 360.8 3 271 1 146 0 0 0 0
1994 1 90.5 0 0 1 18 1 185 0 0
1993 7 7574 6 1263 2 108 1 86 12 2616
1992 9 457.7 0 0 0 0 0 0 0 0
1991 24 2526.1 6 745 1 117 0 0 0 0
1990 7 937.7 2 290 0 0 1 214 8 1997
1989 18 2356.1 13 1603 1 65 0 0 5 1043
1988 9 665 1 18 1 188 1 218 0 0
1987 20 4214.3 10 1463 1 196 0 0 1 184
1986 5 336.9 1 3 1 18 2 187 6 6338
1985 30 3855.1 12 3649 2 239 1 168 11 1946
1984 6 341.1 3 25 0 0 1 274 2 491
1983 19 1899.5 3 159 3 223 0 0 2 167
1982 4 312.2 3 335 2 329 0 0 0 0
1981 12 3090.8 1 210 2 303 2 254 5 415
1980 18 793.9 7 775 2 415 1 130 4 197
1979 13 839.9 1 21 1 174 2 152 11 1629
1978 8 13584 13 2156 1 143 4 341 0 0
1977 7 367.7 4 129 4 162 0 0 0 0
1976 18 1260.9 11 838 1 56 2 306 1 97
1975 2 108.5 0 (0) 0 0 0 0 1 28
1974 15 3043.1 7 976 3 431 3 723 0 0
1973 5 335.3 2 35 0 0 0 0 0 0
Total 458 52206.7 191 25180 84 12159 54 9818 161 34824
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Table 19. The annual consecutive wet days for the period of 10 days for each

station during 1973~2011.

Sttt rept rept rept rept rept rept rept rept rept Trept
lday | 2day | 3day | 4 day | S5day | 6 day | 7 day | 8 day | 9 day | 10 day

Goheung 24.26 15.79 5.72 2.49 1.00 0.54 0.23 0.15 0.08 0.26
Gwangju 24.85 1813 8.00 3.85 1.54 1.13 0.49 0.08 0.08 0.41
Mokpo 25.26 16.85 7.82 3.28 1.67 0.90 0.44 0.08 0.15 0.34
Yeosu 22.44 16.23 6.00 2.67 1.18 0.54 0.23 0.21 0.10 0.39
Wando 25.15 17.08 7.00 2.51 1.33 0.54 0.38 0.10 0.10 0.27
Jangheung 25.64 17.21 6.90 241 1.41 0.74 0.31 0.13 0.08 0.20
Hanam 24.28 18.15 7.26 3.31 1.36 0.79 0.33 0.08 0.10 0.20
Juam 25.62 17.26 7.31 3.03 1.54 0.67 0.36 0.18 0.10 0.33
Gunsan 26.38 17.49 6.44 3.10 1.31 1.03 0.46 0.33 0.08 0.31
Jeonju 27.08 18.49 6.56 3.77 1.51 0.95 0.41 0.21 0.13 0.36
Namwon 27.18 16.59 6.31 3.33 1.38 0.82 0.31 0.13 0.15 0.25
Buan 27.49 15.72 6.23 292 1.51 0.90 0.36 0.15 0.15 0.12
Imsil 26.82 17.62 7.08 3.51 1.31 1.33 0.33 0.13 0.03 0.45
Jeongeup 25.77 16.87 6.54 3.33 0.60 1.68 0.26 0.21 0.05 0.22

_49_



5

RepeatRainday (Num) =

- rept_1day_
[ rept_2day_
[ rept_3day_
[ rept_4day_
[ | rept_sday_
rept_Gday_
- rept_Tday_
- rept_8day_
[ ] rept_9day_
|:|.5:Pi_1ﬂdav :

J} ;,Ié:f;

¥

Fig. 18. The annual average wet days of ratio for 10 consecutive days

during 1973~2011.
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Table 20. Same as Table 19 except for annual precipitation.

Station lday | 2day | 3day | 4day | Sday | 6 day | 7 day | 8 day | 9 day | 10 day
Goheung 24491 | 443.13 | 284.72 | 179.36 | 111.79 | 81.77 2793 23.66 13.10 55.42
Gwangju 173.22 | 341.60 | 27872 | 195.88 | 120.65 | 120.43 | 61.93 9.77 11.37 72.14
Mokpo 158.77 | 315.75 | 249.40 | 132.39 | 96.87 66.39 54.18 2.53 17.54 41.59
Yeosu 186.72 | 42952 | 275.80 | 176.57 | 97.33 68.68 53.21 29.12 17.42 91.66
Wando 226.96 | 434.81 | 331.47 | 169.46 | 107.36 | 74.39 68.75 13.58 20.44 56.28
Jangheung 233.61 | 417.65 | 329.82 | 12586 | 127.64 | 11879 | 4510 23.31 18.80 55.37
Hanam 173.75 | 41492 | 284.98 | 159.68 | 83.08 | 112.29 | 39.96 8.96 22.45 26.83
Juam 208.78 | 37451 | 31258 | 191.89 | 143.79 | 84.92 66.97 27.88 25.84 87.01
Gunsan 167.48 | 341.93 | 220.97 | 141.61 | 94.92 92.48 48.73 42.92 9.31 61.36
Jeonju 168.83 | 342.08 | 216.02 | 176.63 | 126.03 | 89.21 41.94 34.95 23.38 80.97
Namwon 201.51 | 356.63 | 235.04 | 18248 | 12454 | 96.13 40.07 24.81 28.21 61.39
Buan 215.87 | 358.22 | 212.72 | 151.55 | 91.41 10759 | 32.38 15.11 31.26 33.39
Imsil 171.14 | 356.80 | 24858 | 172.08 | 9157 | 134.13 | 37.04 12.54 3.54 121.96
Jeongeup 211.60 | 381.52 | 224.27 | 168.01 | 31.11 18251 | 2744 42.63 9.08 4754
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Fig. 19. The annual average wet days precipitation of ratio for 10

consecutive days during 1973~2011.
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and pink(National Institute of Meteorological Research, 2011).
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Fig. 21. RCP45 scenario simulated by
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T e eee

current climate of

annual precipitation (mm day ') and future changes (%)

distribution; (a)

Present (1980~ 2009),

(b) The early 21st

century(2020~2049) and (c¢) The late 21st century (2070~
2099) (National Institute of Meteorological Research, 2011).
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(c) ANN 2070-2099 [RCP8.5]
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Fig. 22. Same as TFigure 21 except for RCPR5 (National
Institute of Meteorological Research, 2011).
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(d)winter (National Institute of Meteorological Research, 2011).
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Fig. 24. RCP scenario simulated by current climate of seasonal precipitation (mm dayfl)
and future changes (%) distribution; (a)RCP45 spring, (b)RCP85 spring, (c)RCP4.5
summer, (DRCP35 summer, (e)RCP45 autumn, (HRCPS5 autumn, (g)RCPA5 winter

and (h)RCP85 winter (National Institute of Meteorological Research, 2011).
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