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Analysis of A1B Climate Change Scenario in the Watersheds of 15 Multi-purpose Dams in
South Korea. Kim, Hong-Rae, Hye-Suk Yi and Jae-Ki Shin* (K-water Research Institute, Korea
Water Resources Corporation, Daejeon 305-730, Korea)

This study analyzed the A1B climate change scenario provided by National Institute
of Meteorological Research (NIMR), Korea, to investigate potential climate changes
in watersheds of 15 multi-purpose dams in South Korea. The AIB climate change
scenario is produced by Regional Climate Model (RCM) with 27 km horizontal grid
spacings using a one-way nesting technique with Global Climate Model (GCM). Relative
to present climate conditions (1971 ~ 2000), the modeled 10-year averaged daily tem-
peratures at the watersheds of the 15 multi-purpose dams continuously increased to
year 2100, whereas precipitation changes were varied regionally (north, central, and
south regions of South Korea). At two watersheds located in Gangwon-province (north
region), the modeled temporal variations of precipitation rapidly increased in the
2090’s after a slow decrease that had occurred since the 2050’s. At seven watersheds
in the central region, including Gyeongsangbuk-province to Jeollanam-province, the
modeled temporal variations of precipitation increase showed 10-year periodic
changes. At six watersheds in the south region, the modeled temporal variations of
precipitation increased since the 2070’s after a rapid decrease in the 2060’s. Compared
to the climate conditions of the late of 20th eentury (1971 ~ 2000), the number of rainy
days and precipitation intensity increased (3% and 6~ 12%, respectively) in the late
21st century (2071~ 2100). The frequency of precipitation events tended to increase
with precipitation intensity in all regions. The frequency of heavy precipitation events
(>50 mm d) increased with >100% in the north region, 60~ 100% in the central region,
and 20~ 60% in the south region.

Key words : A1B climate change scenario, multi-purpose dams, regional climate
model, temperature, precipitation
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Fig. 1. Summation of flow chart of A1B climate change
scenarios produced by National Institute of Meteo-
rological Research (NIMR), Korea.
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Fig. 2. Changes of 10-year averaged daily mean tempera-
ture at watersheds of 15 multi-purpose dams in
South Korea from 1971~2100 relative to 1971~
2000 from MM5 A1B simulation.

Table 1. Comparison of climate change scenarios produced by NIMR.

Items Global Climate Scenario (GCM) Regional Climate Scenario (RCM)
Period 1986~2100 1971 ~2100
Scenario A2, A1B,B1 Al1B
Model ECHO-G MM5
Grid spacing ~400km(~3.75%) ~27km (~0.2432°)
Area 87.159°8~87.159°N, 32.968°N~43.426°N,

0° ~360° 122.935°E~131.447°E

Variable Temperature, Temperature,

Precipitation, Relative humidity

Interval Monthly

Precipitation, Relative humidity
Daily, Monthly
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Fig. 3. Changes of 10-year averaged precipitation at watersheds of 15 multi-purpose dams for the period of 1971~2100
relative to 1971 ~2000 from MM5 A1B simulation. Sclid boxes within a figure represent the period of the 2050s to
the 2090’s.
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Fig. 4. Locations and 3 classified regions for watersheds
of 15 multi-purpose dams in South Korea.
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Table 2. Classification of watersheds of 15 multi-purpose dams in South Korea.

Tendency of precipitation changes Location
Group Dams from 2050s to 2090s in South Korea
1 Soyanggang, Hoengseong Rapid increase after slow decrease North region
2 Chungju, Daecheong, Yongdam, 10-year periodic change Central region

Andong, Imha, Buan, Boryung

3 Seomjingang, Juam, Hapcheon,
Namgang, Miryang, Jangheung

Slow increase after rapid decrease

South region
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Table 3. Correlation coefficients between changes of precipitation for the period of the 2050’s to the 2090’s at watersheds of
15 multi-purpose dams in South Korea. (Abbreviations for the dams: SY-Soyanggang, HS-Hoengseong, CJ-
Chungju, DC-Daecheong, YD-Yongdam, AD-Andong, IH-Imha, BA-Buan, BR-Boryung, SJ-Seomjingang, JA-Juam,
HC-Hapcheon, NG-Namgang, MY-Miryang, JH-Jangheung).

Dam SY HS CJ DC YD AD IH BA BR JH SJ JA HC MY NG
SY 1

HS 0.979** 1

CJ  0.940** 0967+ 1

DC 0.789* 0.819* 0937% 1

YD 0.597 0.643 0.807* 0.933** 1

AD 0725 0.732 0.871* 0.959** 0.974%* 1

IH 0.727 0.733 0.868* 0.950** 0.972*%* 0.999** 1

BA 0.544 0.624 0.793* 0.932%* 0.971** 0.915%* 0.906%* 1

BR 0.752* 0.791% 0.918%* 0.997** 0.933** 0.947** 0.936** 0.947** 1

JH 0105 0204 0416 0640 0.850* 0.716 0.713 0.864* 0.665 1

SJ 0421 0495 0675 0.828* 0.970** 0.895* 0.896* 0.949** 0.835* 0.943** 1

JA 0.144 0228 0433 0.643 0.867* 0.748 0.750* 0.850* 0.659 0.991%* 0957+ 1

HC 0245 0289 0500 0714 0.913** 0,835% 0.838* 0.863* 0.722 0.953** 0.963** 0.976* 1

MY 0.146 0.158 0371 0.597 0.831* 0.767* 0.773* 0.744 0599 0.894* 0.889% 0.934* 0.977* 1

NG 0.173 0219 0437 0667 0.882% 0.795% 0.797* 0.836* 0.678 0.959** 0.945%* (.980%* 0.997** 0,982** 1

#p<0.05, **p< 0.01

1

Changes (%)

Changes (%)
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Fig. 5. Changes of (a) number of rainy days and (b) in-
tensity of daily precipitation at watersheds of 15
multi-purpose dams for the period of 2071~2100
relative to 1971 ~2000 from MM5 A1B simulation.
Abbreviated letters on the x-axis are the same as
in Table 3.
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