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Temporal and Spatial Variations of Precipitation in South Korea for
Recent 30 Years (1976-2005) and Geographic Environments

Ki-Ok Hong, Myoung-Seok Suh* and Deuk-Kyun Rha
Depariment of Atmospheric Science, Kongju National University, Kongju 314-701, Korea

Abstract: Temporal and spatial variations of precipitation in South Korea are investigated using 60 observation data of the
recent 30-years from 1976 to 2005. The area averaged annual precipitation amount is about 1310 mm and shows a strong
spatial variation, maximum at the southern and Kyoungki province (>1300 mm) and minimum at the Kyungpook province
(<1100 mm). The precipitation days show a strong spatial variation with maximum at the Sobaik mountain region
(>100 days) and minimum at the Kyungpook province (<90 days). The interannual variations (IAV) of precipitation amount
and days are more significant at the southern and eastern part of Sobaik and Taebaik mountain, and along the Sobaik
mountain, respectively. So, the difference of annual precipitation amount reaches to about 800 mm between wet and dry
years at the southern part of Korean peninsula. Whereas, the 1AV of precipitation intensity is strong at the southern and
middle part of South Korea with a minimum between two maxima. Also, seasonal variations are closely linked with the
geographic environments (elevation, distance from ocean, location relative to the Taebaik mountain). Therefore, maximum
and minimum of seasonal variations of precipitation are occurred at the northern inland region (ratio of summer to the
annual precipitation (RSAP) is greater than 60%), eastern and southern coastal regions (RSAP is less than 53%),
respectively. And the RSAP is slightly increased from 50% to 55% comparing the Ho and Kang (1988). The consistent
and strong positive relation between the heavy rainfalls, the ratio of heavy rainfalls to annual precipitation and the annual
precipitation indicates that heavy rainfall is more frequent and strong at the maximum annual precipitation region.

Keywords: interannual variation, seasonal variation, geographic environment, heavy rainfalls
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Fig. 1. Spatial distribution of surface stations used in this
study. The dashed lines are borderlines between coastal area

and inland area.

apirt.

B
LU |

Ao djsiM =

T AESt AmAsed

SRCED

)b]-

6078 7]

H

(Fig. 1).

=
=

(Automatic Weather System: AWS)OZ -
3d7H2003~2005) 7rFRbESE AEARE

|85t

=
=

N AF

_—

A
%

=2
AN E <k 1500 mm ]3]

=
[s]

$

e oz Jeht o7y

3

Al
g

=

&

K

YME olofA]e

T
T

Rho)

7} wg

3%

)&}

o 1008 ©]

3

iz

B

7] Q5] B

23}

=
=

BTy AGe 4

A

]

YepA) 99 o

agele

g

7
g

124

Fon 712e

=5

Veye

£
T

3
80 mm ©|

Pshe AoEoltt

gl

olxt 7t R

5171 Astel asel

&3]
X

} 4o

3
il

Adow fo

Br

F A

3]
T

A7) 2

af

7t we gz gl

o]
+

¢ 3%

|
7

Al

80 mm ©]

7
el

]
oA 7t A

(10Q) sl oF 302

3 A9

g A

3

T

—

o
wr

ol

—
T

FE7F 870 me] of

Fict.

2 Aols

zt A g

Y %e

/\61 o



436 =72 MEH - Us?

a) Precipitation amount
T

38

374

36

35+

344

b) SD/Precipitation amount

I i T T
125 126 127 128

Precipitation days
T T

155 156 157
d) SD/Precipitation days

T
125 126 127 128
Precipitation intensity

129 130

Fig. 2. Spatial distribution of 30-year averaged annual precipitation

dard deviation to annual precipitation characteristics.
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a) Precipitation amount b) Precipitation days
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Fig. 4. Seasonal precipitation amount and their ratio to the annual precipitation.
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Table 1. Summary of the seasonal precipitation characteristic and the ratio of seasonal precipitation to annual precipitation in

South Korea

Annual Spring Summer Autumn Winter Rainy S. Heavy R.

Amount (mm) 1310.21 24124 729.2 256.3 8347 883.68 282.5

Ratio (%) 100 18.41 55.66 19.56 6.37 6745 21.56

Days d'ays 99.97 23.38 37.39 21.23 17.97 46.09 2.34

Ratio (%) 100 23.39 3741 21.23 17.97 46.11 2.34

Intensity (m.m/d) 13.11 10.32 19.5 12.07 4.65 19.17 1209

Ratio (%) 100. 79.0 149 92.0 35.0 14.6 922.0
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Fig. 6. Spatial distribution of ratio (%) of monthly rainfall to the rainy season precipitation.
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Fig. 9. Distribution of rainfalls with the station height for
(a) the rainy season and (b) heavy rainfalls.

24 8743 doAssid gt B 5
7ME ARE e B34 Jmsie) @A
ZAVIthFig. 9). AAHoZ 7+ AFY A
A F 9%, & #A2A 59 Ao AT} ¢l
o7 Uehdy ot 2¥ele el ekkzlg
7] g $7] 2 J259 H8T #2324
o} g BAS RolA ¢ Yok B A7
Fegke g el ZvigEchs Wby da A
o] gk @3}7} "}E}“\’_} AL A7 ARRE #AZA
FE 300m ol A3 A7 AbE

;3
=

me

°l‘3

2Rkl or

A

oA A7 AEA IE9e] AAE B
t Adgez BRI st HI 32003~
Ao A=F 1709 AFE AWS A
g olgsle] ZARIATHFIg. 10). ol wat 2}
At A7kl A4 v HlFHs|A A
o] APz %ﬂ}h e AT mE A
A7prde e HHEgs B T
At é, A% P#%hﬂ 1%" NAFE AFo =
F itk ol Aie ¢
94 =0 293l %S

3047H(1976-2005) SR} 25 A - B7H HEY

t X2 24 445

a) 2003
y =2.6031x +1796.2
A% = 06851
5000 - ———— ————
4500 .
4000
E 3500
5 3000
5 2500
U 2000
& 1500
1000
500
0 200 400 600 800 1000
Height(m)
b) 2004 y = 2.546% + 1469.6

R? = 0.7059

4] 200 400 600 800 1000
Height(m)

¥ = 1.4652x +997.26
/2 =0.5808

0 200 MHeight(m) 600 800 1000
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Table 2. Summary of statistical relation between rainy season, heavy rainfalls, seasonal precipitation, and the annual precipitation

Season Cor_Coef. R Rain_Variables Cor_Coef. R’
Spring Amount (mm) 0.86 0.73 . Ratio(%) -0.49 0.24
Rainy Season
Summer Amount (mm) 0.81 0.56 Amount(mm) 0.88 0.78
Autumn Amount (mm) 0.68 0.46 . Ratio(%) 0.75 0.56
. Heavy Rainfalls
Winter Amount (mm) 0.67 0.65 Amount(mm) 0.92 0.85
a) Rainy season precipitation{mm) a) Heavy rainfalls(nn)
1200 o 600 ak
. -
1100 o . 500 .
- [
E 1000 00 e T o
£ o 200 £ 400 A .
£ 00 g8 M0 $ o o .
z °§ T * » -‘g 0 o LN
g 800 OOIZA % 3300 a go* a%°o ‘
& o © 8%" °
© . ¢ East Coast 4 West Coast 200 s At o,
70 ef *e 4 Southern Coast * Jeju *» o« ® ° x :gzﬁi&?ﬁsctoasterejeuS' coast
x * Ulleungdo O Central Korea 0% x Ulleungdo © Central Korea

600
950 1050 1150 1250 1350 1450 1550 1650 1750 1850
Annual Precipitation(mm)

b) Rainy season precipitation ratio(%)

0.75 °
o oo
070 © oo s Cadd % o o
- o ° L0 & °
A O
a o Q 40
085 AN o 2

o~ *a Y

R®

5 o060 ¢ R *

& .
055 .
0.50 ® East Coast A West Coast

: * 4 Southern Coast ® Jeju
* Ulleungdo O Central Korea
0.45

850 1050 1150 1250 1350 1450 1550 1850 1750 1850
Annual Precipitation{mm)

Fig. 12. Scatter plot of rainy season precipitation (a) and
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(b) according to station height and geographic location.
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