404 B35 - 2007 3H
pp. 191~204

AF2l0]] CHst 7Sl HEHIIE I8t JsHA=
ALRZ[ MK | ): Y J|sALRE|R =5
Generation of High Resolution Scenarios for Climate Change Impacts
on Water Resources (I): Climate Scenarios on Each Sub-basins

Wi & &'/ ™3 o |™ /A & g™
Bae, Deg Hyo / Jung, Il Won / Kwon, Won Tae

Abstract

To evaluate the climate change impacts on water resources, this study generates and analyzes the
climate change scenarios for 139 sub-basins in Korea using high resolution (27km x 27km) SRES A2
scenario and LARS-WG. The 27 x 27km high resolution NCAR/PSU MM5 scenario is downscaled
from 350km horizontal resolution ECHO-G data. The A2 scenario relatively well reproduced Korean
spatial precipitation characteristics, but it underestimated the precipitation over the Han River and the
Gum River basins. The LARS-WG was selected and evaluated to overcome the limitation of climate
model and to create a highly reliable climate scenario. The results show that the monthly mean
minimum and maximum temperature and monthly mean precipitation are within +20% from the
observed mean, and £50% from the standard deviation that represents the generated data are highly
reliable. Moreover, the comparison results between observed data and generated data from LARS-WG
show that the latter can reflect the regional climate characteristic very well that can not be simulated
from the former.
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Fig. 1. Scheme for the assessment of climate change impacts on water resources
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Table 1. SRES(Special Report on Emission Scenario) scenarios(IPCC, 2001a)

. Al

Driver AIC AlG | AIB | AIT A2 Bl B2
Population growth Low Low Low Low High Low Medium

Very Very Very Very . . .
GDP Growth high high high high Medium High Medium

Very Very Very Very . .
Energy Use high high high high High Low Medium

Low~ Low- Medium/ . .
Land-Use Changes Medium | Medium Low Low High High Medium

Availability of Conventional and . . . . .
Unconventional Oil and Gas High High Medium | Medium Low Low Medium
Pace of Technological Change Rapid Rapid Rapid Rapid Slow Medium | Medium
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Fig. 2. Location of the 139 sub-basins and 56 climate stations in South Korea
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Fig. 3. Monthly mean and standard deviation of dry and wet series for 56 climate stations

Table 2. The result of t-test and F-test for monthly mean precipitations

Probability range month
¥ £ Jan l Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep l Oct ] Nov ‘ Dec
t-test
p < 001 0 0 0 0 0 0 0 0 0 0 0 0
0.01 < p <0.05 0 0 0 0 0 0 0 0 0 0 0 9
005 < p <050 4 3 2 2 6 4 5 13 4 7 3 33
050 < p <0.70 12 11 9 16 18 13 7 16 15 20 14 7
070 < p <1.00 40 42 45 38 32 39 44 27 37 29 39 7
F-test
p < 001 8 11 2 2 1 9 4 7 4 4 6 3
0.01 < p <0.05 12 7 5 2 2 4 1 8 4 9 8 5
005 < p <050 33 29 18 24 24 20 21 16 36 21 30 16
050 < p <0.70 1 4 11 13 15 13 8 18 8 4 5 9
0.70 < p <1.00 2 5 20 15 14 10 22 7 4 18 7 23
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Fig. 4. Monthly differences of observed and generated mean precipitation, maximum temperature, and
minimum temperature at 56 climate stations
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Fig. 5. Variations of annual mean precipitation (upper) and mean temperature (lower)
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Table 3. Statistical value of seasonal mean precipitation for sub-basins under A2 scenario

Period
Season Statistical 2015s 2045s 2075s
Value base Value Change Value Change Value Change
(mm) rate(%) (mm) rate(%) (mm) rate(%)
Max 45875 44899 -2.13 432.53 -5.72 418.17 -8.85
Spring Min 187.38 188.17 0.42 181.08 -3.36 174.15 -7.06
(MAM) Mean 252.01 250.48 -0.61 246.21 -2.30 243.16 -3.51
SD 57.78 56.54 -2.15 53.52 -7.37 49.25 -14.76
Max 054.73 919.15 -3.73 871.55 -8.71 1036.36 8.55
Summer Min 300.79 284.63 -5.37 239.54 ~-20.36 310.90 3.36
(JJA) Mean 692.78 639.99 -0.40 627.60 -9.41 728.71 5.19
SD 129.15 132.63 2.70 133.70 3.53 150.90 16.84
Max 478.97 562.36 17.41 636.71 32.93 682.87 42 57
Autumn Min 193.97 185.26 ~4.49 206.44 6.43 244.71 26.16
(SON) Mean 267.61 285.81 6.80 320.63 19.81 343.29 28.28
SD 48.26 57.95 20.08 68.43 41.79 74.18 53.69
Max 389.05 459.66 18.15 515.87 32.60 456.17 17.25
Winter Min 56.55 69.57 23.02 69.83 23.48 69.19 22.35
(DJF) Mean 108.37 123.02 13.52 139.40 28.64 127.84 17.96
SD 54.15 59.11 - 917 70.86 30.87 59.92 10.65
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Fig. 7. Relative changes (decimal) of mean annual precipitation during 2015s, 2045s and 2075s relative
to the baseline period

ca

201 Change of Mean 2045 : Change of Mean V Change of Mean
_— 8. . . . . .. Annual Temperature ’ S + + * Annual Temperature F * * Annual Temperature

PR
daq
tias

Fig. 8. As in Fig. 7 but for relative changes of mean annual temperature (T)

2300 T

: Obsenved MAP H H H H H ! ! H 1 H H H i | S
21001 =4 Generated using LARSWG |**
1900 —e— Genveramc'l usm? MMS. :
A | : : ¢ Han |
1700 Syesseer-
1800 -
1300
1100

Mean annual precipitation (mm)

i AR NN N N N L NS N N N B N AN S L T S L S B
Q 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO B85 S0 &5 100 105 110 116 120 425 130 135 140
Sub-basins
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