J. KOREA WATER RESOURCES ASSOCIATION

T kBB RS
BEKA R P E R Vol. 46, No. 3:253-265, March 2013
464 H535%- 20134 3H http://dx.doi.org/10.3741/JKWRA.2013.46.3.253
pp. 253~265 pISSN 1226-6280 ® e[SSN 2287-6138

A2 ALI2|2F o|Zst OfA|O} X 7|=CHe| ¥ig} T
Future Projections of Koppen Climate Shifts in the Asia Regions Using A2 Scenario
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Abstract

The objective of this study is to analyse the current climate zone applied by Koppen climate classification
and the future climate zone projected by the A2 scenario in Asia regions. The spatial and temporal variations
of precipitation and temperature were also analyzed. As regards to the result of analysis on the variation
of climate factor, temperature and precipitation will be increasing 4.0C and 12% respectively in the 2080s
comparing with the reference period (1991 ~2010). Spatially, the range of temperature increase on the high
latitude area is higher than that on the low latitude area. The precipitation will be increasing averagely
in the overall area, but the spatial unequal distribution of precipitation will be intensified. At the result of
the future climate zone, the area of warm climates will be increasing while the area of cold climates will
be decreasing. In 2080s, the temperature will be increasing as much as 7.2% and 1.9% on the Tropical climates
and Arid climates respectively, but it will be decreasing as -2.4%, -4.9% and -1.8% on the Warm temperate
climates, Cold climates and Polar climates respectively. Furthermore, the part of Savannah climates and
Desert climates will be mostly increasing. It is mainly caused by the temperature increase and desertification

impact according to global warming.
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Table 1. Description of Képpen Climate Symbols and Defining Criteria

T
b Description Criterion
1st 2nd
Af Rainforest Ton = +18C & Pyn = 60mm
A. Am Monsoon Twin = +18TC & Not(Af) & Puin = 100-Pan/25
Tropical
Aw Savannah Tuin = +18C & Not(Af) & Puin < 100-Pu/25
B BS Steppe climate Pan < 10Py, & Pam > 5P
Arid BW Desert climate Pan < 10Py, & Pan < 5Pw
C Cs dry summer -3C < Thin < +18C & Psmin < Pomin & Pymax > 3Psmin & Pamin < 40 mm

Warm Cw dry winter

*SOC < Tmin < Jr180(: & Pwmin < Psmin & Psmzm > 10Pwmin

temperate Cf without dry season

—3C < Tuin < +18C & Neither Cs nor Cw

Ds dry summer Twin < 3T & Panin < Pamin & Pomax > 3Pemin & Pemin < 40 mm
Clc?l d Dw dry winter Thin < -3C & Pymin < Psmin & Pamax > 10Pymin
Df without dry season Tuin < -3C & Neither Ds nor Dw
E ET Tundra climate Trax < +10TC & 0C < Tyax < +10TC
Polar EF Frost climate Trax < +10TC & T < 0T

Tam mean annual temperature('C), T temperature of the hottest month('C), Twin: temperature of the coldest month(‘C), Pa: annual
precipitation (mm/year), Puin: precipitation of the driest month(mm/month), Psuin: precipitation of the driest month in summer (mm/
month), Panax: precipitation of the wettest month in summer(mm/month), Pwmin: precipitation of the driest month in winter (mm/month),
Pumax: precipitation of the wettest month in winter(mm/month), Pu: dryness threshold, varies according to the following rules (if 70%
of Pam occurs in winter then Py=2XTam, if 7096 of Pan occurs in summer then Py=2xTunt28, otherwise Pu=2xTan+14).
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Table 2. Status of Weather Stations in Asia Countries
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1 Afghanistan AF 111 0 0
2 Bangladesh BG 42 0 0
3 Cambodia CB 8 0 0
4 China CH 976 385 348
5 India IN 151 56 42
6 Indonesia 1D 139 24 1
7 Iran R 116 4 0
8 Japan JA 313 111 85
9 Kazakhstan KZ 221 52 17
10 Kyrgyzstan KG 24 6

11 Laos LA 43

12 Malaysia MY 30 14 12
13 Mongolia MG 69 39 22
14 Nepal NP 12 0 0
15 North korea KN 29 27 13
16 Pakistan PK 76 1

17 Philippines RP 71 27

18 Russia RS 289 122 66
19 Singapore SN 6 1 0
20 South korea KS 148 32 25
21 Sri lanka CE 22 0 0
22 Taiwan TW 66

23 Tajikistan TI 40

24 Thailand TH 167 56 50
25 Turkmenistan TX 45 15 11
26 Uzbekistan uz 41 17 8
27 Vietnam VM 74 13 1
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Fig. 5. Change of Mean Annual Precipitation

Table 3. Change of Relative Area Occupied by the Main Képpen Types

Period
emean 2020s 2040s 2060s 2080s
Climate
types Base Relative | Change | Relative | Change | Relative | Change | Relative | Change
area rate(%) area rate(%) area rate(%) area rate(%)
A 17.96 20.33 2.37 19.87 1.91 23.04 5.08 25.16 7.20
B 32.15 31.41 -0.74 32.71 0.56 32.02 -0.13 34.08 1.94
C 21.09 20.79 -0.31 20.10 -0.99 20.21 -0.88 18.69 -2.41
D 26.90 25.46 -1.44 25.48 -1.42 24.16 =274 21.98 -4.92
E 1.90 2.02 0.12 1.85 -0.05 0.57 -1.33 0.09 -1.81
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oF Wolzth B 21417] Znbell= 32.15%001 4 & (o271 507 55om 4d oz gy
7hel ZFAE WHE A NE 2080s 713l = 34.08%7HA] & AT obA] EAlE ek 7o) WEAd ) vl
7hsh= Aog ARk C, D719= 7]E711tel 242t o] A9l AR vt Sk Ae o Ak
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