.|
SEIEEIt M2138 HM15(2012) pp.105~117
PR

2| AtalEn 32 13t EX]o| R £}
22} 7] gt o) gaF BA}

A Simulation Study on Future Climate Change Considering Potential Forest
Distribution Change in Landcover

Jea-Chul Kim* - Chong Bum Lee* - Sungho Choi**
*Dep. of Environmental Science, Kangwon National University
**Dep. of Environmental Science and Ecological Engineering, Korea University

(Manuscript received 24 September 2011; accepted 30 December 2011)

Abstract

Future climate according to land-use change was simulated by regional climate model. The
goal of study was to predict the distribution of meteorological elements using the Weather
Research & Forecasting Model (WRF). The KME (Korea Ministry of Environment) medium-
category land-use classification was used as dominant vegetation types. Meteorological
modeling requires higher and more sophisticated land-use and initialization data. The WRF
model simulations with HyTAG land-use indicated certain change in potential vegetation
distribution in the future (2086-2088). Compared to the past (1986-1988) distribution, coniferous
forest area was decreased in metropolitan and areas with complex terrain.

The research shows a possibility to simulate regional climate with high resolution. As a
result, the future climate was predicted to 4.5° which was 0.5° higher than prediction by
Meteorological Administration. To improve future prediction of regional area, regional climate
model with HyTAG as well as high resolution initial values such as urban growth and CO2 flux

simulation would be desirable.
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Figure 1. Domain architecture used in WRF model. Grid sizes for domain 1, 2, 3, 4 and 5 are 27km, 9km, 3km, 1km(Seoul) and

1km(Haean), respectively.

Table 1. Details of the physics scheme used in the WRF

Physics scheme
Microphysics Radiation PBL* Cumulus Land Surface
CASE WSM6 RRTM, Dudhia YSU New KF 5-layer thermal

* PBL : Planetary Boundary Layer
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Table 2. Classification of HyTAG type using USGS LULC

Land Use Category USGS Land Use Type HyTAG Type
4) Group B
11 Deciduous Broadleaf Forest 5) Group B-C
10) Ulleung Isl. type
12 Deciduous Needleleaf Forest 3) Group A-B
13 Evergreen Broadleaf 9) Subtropic type
’ 1) Alpine type
14 Evergreen Needleleaf 2) Group A
f ) 6) Group C 7) Group C-D
15 VoY 8) Group D 11) National type
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Figure 2. Horizontal distributions of WRF LULC applied HyTAG (Grid size of domain ; 9km).
Table 3. Percentage of Vegetation change in Seoul and Haean
ey Seoul (1km) Haean (1km)
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12 ‘Deciduous Needleleaf Forest’ 52.6 0.1 59.8 45.0
13 ‘Evergreen Broadleaf Forest’ 0.1 90.1 0.0 15
14 ‘Evergreen Needleleaf Forest’ 1.4 0.1 38.8 12.7
15 ‘Mixed Forest’ 43 8.9 0.0 19.5
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HyTAG minus KME (1986-1987)
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Figure 3. Difference map for temperature field between
KME-LC and HyTAG-LC.
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Figure 4. Temperature at 2m time series by to the vegetation change.
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Figure 5. Sensible heat flux time series by to the vegetation change.
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Figure 6. Latent heat flux time series by to the vegetation change.
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