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Abstract

A precipitation change in Korea due to atmospheric CO, doubling has been estimated with a mixed method
(Robinson and Finkelstein, 1991) to represent regional precipitation distribution from the simulated precipita-
tion data by three GCM(general circulation model) (CCC, Ul, and GFDL GCM) experiments. As a result of
this analysis, the precipitation change by atmospheric CO, doubling can be summarized as follows: The pre-
cipitation increases as much as 25mm/yr during spring season and more than 50mm/yr during summer and
autumn. However, it decreases as much as 13mm/yr during winter. In terms of percentage with respect to
current precipitation climatology, we may have more rain as much as 10%, 13% and 24%, respectively, for
spring, summer and autumn than current precipitation. However, we may have less winter precipitation
than current climatological average.
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Qe oln FAE ) AA A= 4
ZAPch A&EEs olad NEe AT
ol qle frddh 9 AAY Ax 7 A9
# Alglole] HUY Agozx Fjslo], vt
ol tl7)1Fe] &AE n3AE F Sle 71EE £l
I Atk &, A4H €A &AM AR AL
o o]o] & thE AFE rHGozM tr)F vt
2 2748 &35 i (Pastore} Post, 1986).
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HIlE ABHA A2 AFsd F= 7199 7
F W3} AFE stet A AR Fddkn
ZEs Fdog dExn U

GCMS B3 7% A2dE ZAR] 9%
#ed YA, BEH A F& vRoR = B
Feta B2 #14 EEY FAgAeld. A of
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GFDL(Geophysical Fluid Dynamics Laborato-
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Fig. 1. Precipitation Change by GCMs with Atmospheric CO, Doubling(Contour interval:0.5mm /day )
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Table 1. General Characteristics of Three Climate Models Used on the CO, Doubling Experiment.

Models
Parameter CCC GFDL UI
Horizontal spatial T32 4.5by 7.5 4by5
resolution(lat. by lon.)
Vertical resolution 10 9 2
(no. of layers)
Geography of Realistic Realistic Realbstic
land/ocean distribution
Topography Realistic Realistic Realistic
Solar radiation Seasonal and diurnal Seasonally varying, not Seasonal and diurnal
cycles diurnal )
Cloud distribution in Computed Computed Computed

troposphere ; computed
or specified
Aspects of sea—surface
temperature(SST)
calculation

Surface albedo over
snow—free land
Normal Atmospheric
CO, concentration used
for 1xCQO, control run
Basis of soil moisture
budget calculations

Number of cloud layers
permitted
Type of ocean model .
depth of mixed layer

Horizontal oceanic heat
transport?
Oceanic heat exchange
between mixed-layer
and deeper layer of
ocean?

Computed SST based on
surface energy budget
and specified ocean heat
transport and
mixed-layer heat
capacity
Depend on local
vegetation
330 ppmv

Bucket method

Mixed-layer ocean
model:constant 50m
depth of mixed layer

No

No

Computed oceanic
mixed-layer temperatur
e and SST

Ocean temp. change
computed by OGCM

Prescribed geographically

300 ppmv 326 ppmv

Bucket method:one-layer
of soil:only one specified
soil field capacity
Clouds are allowed from
in each layer

Clouds are allowed from
in each layer

OGCM Mixed-layer ocean
model :constant 50m
depth of mixed layer

Yes No
Yes No

B Ade MRS FaAe A, deuY 4
Afo|n B4 Bol HaBEL me] Foh Ul
GCM& CCC GCM Kttt ge AdgoA 724
ol Z714e HolETh 53 FHUE UFe] 52
Agelln] Aerol AASA ZrhHh e
A% 5 WEYT APl 257t Bo| Zas
9ct. GFDL GCME Ql=-EH 43} Hx A
WHG Aol Z57} 53] Srhsteon Az

F2sk H3¥ 1995%F 6H

g FHo2 @ WY §YN B ojme), 57
o @5y A e A9, Jeln nwd F
o otelelstel A a7k BATE Bel Foh

w2el 4w s A%e Ao
Ao 7hEelon CCC GOMe) 4% Q8g
B2 §9F A9, s T2 APl
57k e ugloh Ul GCMe] 49 #e)
Foloh dRg Tshe AUBYN 257} WA
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Al F7HEH, gt F59] 3F AA Bt
tha ZAade HoFu. & GFDL GCM& 3t
T FHoA AwtHo g Fedge] FIEY B,
shd AgellA 42 2ase Hoh

ols} o] t7]F CO; wWiFol| o AF FEe
o] BAlo olg¥® GCM =5 %7188 nolx gl
o A ZaE Wske 4 GCM vt} 558
54& Bolx girh. o]y zole] F HF sht
£ Table 1MAg 7+ GCMe] H8td, &4
HA 5ol &2 &7] fiolrh

4. GOMIH X9 24 BEZEe| ABE
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Aol FEE ALstA Wakstd b W,
Grotch®} McCracken(1991)& o] HMHo] Ao
7138 AEsletvls F-iA s Adsign

FZo GCM9 #9497 HRE A9F 2o
AlFete] g Ade] AME JHE Fahe W
Hog, Wigley 5(1990)2 g4 713 wWZo
AA 715e WEH v 7|F HEhe] AAE A

A B9 gAR 7MEst AEde WS A4
st 158 4 9d 7L, A, BE ™

7143 700hPa 1% &S o] &8td tiifn 7]
Fo AHH v|Fe] H4Y #AE AEFoRN
GCM Z#e] AH4 7% W3l d3& A%
o

o] Aol o]&¥ AH7F 24 L Robin-
son# Finkelstein(1991)0] A A5, &2 da] A}
|53 e 7% ¥ AdEle (4 HY F
Fig. 3ol B ule} o] 3§37 Wyg o438
o &4 7iH Fotd o3t st FHe X HH
ek Esls Aok dhsd) Z #E&a0 7

= ZE7F SRte T YA GCMe di+t
AZAAET of| A& BAY} AvksE ZHEs,
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Fig. 2. Location of Rain Gauge Stations in Korea with Their Station Numbers.
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Fig. 3. Combined Scheme for Scenario Development(from Robinson and Finkelstein, 1991).
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Fig. 4. Typical Location of GCM Precipitation Data Points Marked by x’s near Korea.
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Fig. 5. Regional Spring Precipitation Estimated from Three GCMs' Precipitation Data.

Fig. 6. Regional Summer Precipitation Estimated from Three GCMs’ Precipitation Data.
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Fig. 7. Regional Autumn Precipitation Estimated from Three GCMs’ Precipitation Data.
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Fig. 8. Regional Winter Precipitation Estimated from Three GCMs' Precipitation Data.
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Table 2. Total Number of People Affected by Type of Natural Disaster for the
Period of 1967 to 1991(Obasi, 1994).

Disaster Type Event Number Number Affected Number Killed
Flood 1,358 1,057,193,110 304,870
Drought 430 1,426,239,250 1,333,728
Cyclone, Hurricane, 894 149,835,879 896,063
and Typhoon
Storm 819 68,122,680 54,500
Cold and Heat Wave 133 71,000 4,926
High Wind unknown 2,960 13,904
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