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Seasonal Relationship between El Nifio-Southern Oscillation and
Hydrologic Variables in Korea
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Abstract

Climatic abnormal phenomena involving El Nific and La Nifia have been frequently reported in
recent decades. The interannual climate variability represented by El Nifio-Southern Oscillation
(ENSO) is sometimes investigated to account for the climatic abnormal phenomena around the world.
Although many hydroclimatologists have studied the impact of ENSO on regional precipitation and
streamflow, however, there are still many difficulties in finding the dominant causal relationship
between them. This relationship is very useful in making hydrological forecasting models for water
resources management. In this study, the seasonal relationships between ENSO and hydrologic
variables were investigated in Korea. As an ENSO indicator, Southern Oscillation Index (SOI) was
used. Monthly precipitation, monthly mean temperature, and monthly dam inflow data were used after
being transformed to the standardized normal index. Seasonal relationships between ENSQO and
hydrologic variables were investigated based on the exceedance probability and distribution of
hydrologic variables conditioned on the ENSO episode. The results from the analysis of this study
showed that the warm ENSO episode affects increases in precipitation and temperature, and the cold
ENSO episode is related with decreases in precipitation and temperature in Korea. However, in some
regions, the local relationships do not correspond with the general seasonal relationship.

keywords @ El Nifio-Southern Oscillation, Seasonal relationship, Hydrologic variables, Standardized
normal index
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Fig. 1. Observation Locations of Southern Oscillation
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Table 1. Gauge Station Information of Precipitation and Temperature

ID Number City Latitude Longitude Data Period (year)
90 Sokcho 38157 128° 34" 1968-2005
101 Chuncheon 37° 54’ 127° 447 1966-2005
105 Gangneung 37° 457 128° 54 ° 1933-2005
108 Seoul 37° 34" 126° 58 ' 1933-2005
112 Incheon 37° 28" 126° 38’ 1933-2005
115 Ulleungdo 37° 297 130° 547 1939-2005
119 Suwon 37° 16”7 126° 59 ° 1964-2005
129 Seosan 36° 46 ° 126° 307 1968-2005
131 Cheongju 36° 38 127° 27" 1967-2005
133 Daejeon 36° 227 127° 22”7 1969-2005
135 Chupungryung 36° 13”7 128° 00 ° 1953-2005
138 Pohang 36° 027 129° 23”7 1951-2005
140 Gunsan 35° 59 7 126° 427 1968-2005
143 Daegu 35° 53 ° 128° 37 1933-2005
146 Jeonju 35° 497 127° 09 ' 1933-2005
152 Ulsan 35° 337 129° 197 1946-2005
156 Kwangju 35° 10 126° 547 1940-2005
159 Busan 35° 06 ° 129° 02’ 1933-2005
165 Mokpo 34° 49 ' 126° 237 1933-2005
168 Yeosu 34° 447 127° 457 1943-2005
184 Jeju 33° 31" 126° 327 1933-2005
189 Seogwipo 33°15° 126° 347 1961-2005
192 Jinju 35° 127 128° 07 1970-2005
Table 2. Data Information of Dam Inflow
Name Basin River Data Period (year)
Soyanggang Han River Soyang River 1974-2005
Juam Seomjin River Boseong River 1991-2005
Chungju Han River Nambhan River 1986-2005
Daecheong Geum River Geum River 1981-2005
Andong Nakdong River Nakdong River 1977-2005
Imha Nakdong River BanByeon River 1992-2005
Seomjingang Seomjin River Isa River 1975-2005
Hapcheon Nakdong River Whang River 1989-2005
& Ausach 94 PASASE Adse AAE
3. BN gy o3 2ok WA, 2 deed 7Y AEE o] &sthy
3.1 LA E XA Eqs. (1) and (2)$} 20| Tahiti A3} Darwin =& 9]

FAFAT Aske A8 FHE G Tahiti A -7
AMeE e e dejol B Darwin A9 i
W 7|9t (sea level pressure, SLP) A2 AR5}tk
o e Wde 7AW Eol
A 2 FAM=E A= Climate
Prediction CenterollAl AlQtst WHog ixlsx|s
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Fig. 2. Guage Stations of Precipitation and Temperature
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Fig. 4. Southern Oscillation Index, SOI

Table 3. Classification of ENSO Episodes

Episode Seasonal SOI

Cold ENSO episode 0.5 > S-SOI
Normal condition -05 < S-S0OI < 0.5

Warm ENSO episode S-S0I < -0.5
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