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Abstract : Future impact of anthropogenic climate-induced change on ecological regime has been an issue and
information on water temperature is required for estimating coastal aquatic environment. One way to induce
water temperature is to relate water temperature to air temperature and GCM is able to provide future air
temperature data to do this. However, GCM data of low spatial resolution doesn't incorporate local or site-
specific air temperature in need of application, and downscaling processes are essential. In this study, a linear
regression is used to relate nationally averaged air temperature to local area for the time period of 2000-2005. The
RMSE for calibration (2000-2005) is 1.584, while the RMSE for validation is 1.675 for the year 2006 and 1.448
for the year 2007. The NSC for calibration (2000-2005) is 0.962, while the NSC for validation is 0.955 for the
year 2006 and 0.963 for the year 2007. The results show that the linear regression is a good tool to relate local air
temperature to nationally averaged air temperature with 1.0~2.0 °C of RMSE. The study will contribute to
estimate future impact of climate-induced change on aquatic environment in Korean coastal zone.

Keywords : GCM data, downscaling methods, climate change, future air temperature, future water temperature,
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Fig. 1. Flowchart of the Prediction Process on the Future
Coastal Ecosystem (The emphasis is on the ‘Process A’
in this study).
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Table 1. Information of downscaling methods (Wilby, et al., 2004)

Method Strengths Weaknesses

Weather Typing *Yields physically interpretable linkages to *Requires additional task of weather classification
(e.g. analogue method, hybrid  surface climate +Circulation-based schemes can be insensitive
approaches, fuzzy *Versatile (e.g., can be applied to surface to future climate forcing

classification, self organizing climate, air quality, flooding, erosion, etc) *May not capture intra-type variations in
maps, Monte Carlo methods) *Composition for analysis of extreme events surface climate

Weather generators *Production of large ensembles for uncertainty -+ Arbitrary adjustment of parameters for future
(e.g. Markov chains, stochastic analysis or long simulations for extremes climate

models, spell length methods, +Spatial interpolation of model parameters +Unanticipated effects to secondary variables
storm arrival times, mixture using landscape of changing precipitation parameters
modelling) +Can generate sub-daily information

Regression methods *Relatively straightforward to apply +Poor representation of observed variance
(e.g. linear regression, neural +Employs full range of available predictor ~ <May assume linearity and/or normality of data
networks, canonical correlation variables *Poor representation of extreme events
analysis, kriging) + ‘Off-the-shelf” solutions and software available
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Table 2. Information of the Korea Meteorological Stations
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Table 3. Determination coefficients comparison of the regression methods

Hi2% (°C) Eq. (3) K Eq. (1) R Eq. (2) R

AAF 11.92 1.061-1.86 0.989 0.97T 0.977 1-1.049 0.983
A= 1331 0.95T+0.98 0.947 1.00T 0.943 T+0.342 0.950
NE 1271 1.04T-0.79 0.980 1.00T 0.977 T-0.259 0.976
x3 14.49 0.93T+2.39 0.968 1.06T 0.943 T+1.526 0.963
B} 14.70 0.85T+3.68 0.967 1.04T 0.896 T+1.730 0.957
I 13.85 0.96T+1.43 0.983 1.03T 0.975 T+0.886 0.983
e 13.20 0.81T+2.74 0.939 0.95T 0.896 T+0.236 0.926
A= 16.07 0.80T+5.68 0.953 1.09T 0.765 T+3.105 0.940
AFAt 15.53 0.77T+5.55 0.940 1.05T 0.748 T+2.562 0.922
B 13.98 - 0.963 - 0.902 - 0.956
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Table 4. RMSE and NSC of the downscaling in calibration and validation processes

RMSE NSC
Calibration ~ Validation (2006).  Validation (2007)  Calibration Validation (2006)  Validation (2007)
XAk 1.066 1.160 1.013 0.989 0.985 0.987
o1 1.401 1.431 1.333 0.979 0.977 0.977
T 1.169 1.138 1.018 0.983 0.984 0.985
HAt 1.450 1.611 1.477 0.967 0.959 0.959
=is 1.911 2.110 1.552 0.939 0.928 0.955
A 1.654 1.768 1.477 0.953 0.942 0.957
pAS=S 2.089 2.191 1.898 0.947 0.937 0.948
38 1.710 1.691 1.550 0.962 0.962 0.963
At 1.803 1.973 1.713 0.940 0.921 0.940
N 1.584 1.675 1.448 0.962 0.955 0.963
)01tk NSC ¢ Huigke 12, 19 28 55 3 o, E2E FAAE 0] 831 20064, 2007d At 7]
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