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Abstract

This study is to evaluate the future climate change impact on turbidity water and eutrophication for Chungju
Lake by using CE-QUAL-W2 reservoir water quality model coupled with SWAT watershed model. The
SWAT was calibrated and validated using 11 years (2000~2010) daily streamflow data at three locations and
monthly stream water quality data at two locations. The CE-QUAL-W2 was calibrated and validated for
2 years (2008 and 2010) water temperature, suspended solid, total nitrogen, total phosphorus, and Chl-a. For
the future assessment, the SWAT results were used as boundary conditions for CE-QUAL-W?2 model run.
To evaluate the future water quality variation in reservoir, the climate data predicted by MM5 RCM (Regional
Climate Model) of Special Report on Emissions Scenarios (SRES) AlB for three periods (2013 ~2040, 2041 ~
2070 and 2071~2100) were downscaled by Artificial Neural Networks method to consider Typhoon effect.
The RCM temperature and precipitation outputs and historical records were used to generate pollutants loading
from the watershed. By the future temperature increase, the lake water temperature showed 0.5C increase
in shallow depth while -0.9C in deep depth. The future annual maximum sediment concentration into the
lake from the watershed showed 17% increase in wet years. The future lake residence time above 10 mg/L
suspended solids (SS) showed increases of 6 and 17 days in wet and dry years respectively comparing with
normal year. The SS occupying rate of the lake also showed increases of 24% and 26% in both wet and
dry year respectively. In summary, the future lake turbidity showed longer lasting with high concentration
comparing with present behavior. Under the future lake environment by the watershed and within lake, the
future maximum Chl-a concentration showed increases of 19 % in wet year and 3% in dry year respectively.
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Table. 1. Change in Future Temperature, Precipitation and Relative Humidity Values Compared to the Baseline

Period Baseline (1991 ~2010) 2030s 2060s 2090s
Obs. Sim. (2011 ~2040) (2041 ~2070) (2071 ~2100)
Precipitation (mm) 1445.4 1449.7 (0.3%6)= | 1651.1 (13.9%)*= | 1800.3 (24.2%)** | 1998.3 (37.8%)**
Max. temperature (C) 155 15.6 (0.1C)* 15.9 (0.4 C)x*x 16.8 (1.2°C)= 17.8 (2.2°C)#
Min. temperature (C) 4.3 4.3 (0.00)= 4.8 (0.5C)#x 5.7 (1.4°C)# 6.8 (2.5C)*x
Relative humidity (%) 69.5 69.3 (-0.2%6)* 69.6 (0.1%)%*x 69.7 (0.2% ) 69.8 (0.3%)*x

* 1 Variation from Baseline (Obs.), **. Variation from Baseline (Sim.)
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Table 2. Change in Future Water Temperature and Stratification
Shallow water temperature Deep water temperature Stratification
Period (depth 5m) (C) (from the bottom 5m) (C)
Min. | Max. Avg. Min. | Max. Avg. 71Z+ (day) A7
2020 (1) 2.1 26.2 154 2.9 10.5 7.1 219 44 9d
szzge 2047 (1) | 27 | 266 |160(+06C)| 33 | 110 | 7.5(+047C) 209 49 99
Y 2077 (1) 3.0 27.1 | 16.1 (+0.77C) 3.3 7.7 5.8 (-1.37C) 235 44 13¢
2027 (1) 2.9 274 154 34 12.6 8.9 190 49 6¢
Wet year | 2058 (II) 2.8 272 | 155(+0.17C) 3.3 138 | 82 (-0.77) 187 49 174
2095 (1) 4.0 277 1164 (+1.07) 4.0 204 | 7.2(-1.7°C) 141 44 274
2021 (1) 2.2 26.7 15.3 3.0 10.3 7.7 196 59 7¢
Dry year | 2048 (1I) 2.6 274 | 154 (+0.1C) 3.3 141 | 65(-1.2C) 206 44 174
2073 (1) 3.0 274 |16.0(+0.7C) 35 100 | 7.2(-057C) 212 44 274
Table 3. Change in Turbidity Water and Algae
Inflow In lake Outflow Chl-a
Period SS > 25 mg/L SS > 10 mg/L SS > 25 mg/L
Max. Avg. | Residence | Residence Max. Ave. Max. Avg.
(mg/L) (mg/L)| time (day) | rate (%) (mg/L) (mg/L) (ug/L) (pg'L)
2020 362.8 44.1 147 184 45.6 18.2 14.1 3.3
Avyee;arge 2047 370.3 505 152 203 36 144 237 33
2077 348.1 67.2 182 22.3 48.8 174 16.2 3.6
2027 419.3 (+135%)| 47.6 143 24.8 (+25.8%) | 97.8 (+63.4%) | 162 |41.3(+65.9%)| 4.9
;ZZE 2058 4777 (+225%) | 43.4 170 22.9 (+11.4%) | 63.2 (+38.9%) | 186 |33.6 (+29.5%)| 4.0
2095 412.1 (+155%)| 50.7 186 35.0 (+36.3%) | 145.8 (+66.5%) | 22.3 |11.7(-385%)| 2.3
2021 3534 (-2.7%) | 42.0 168 26.0 (+29.2%) | 36.3 (-25.6%) | 142 |422(+66.6%)| 6.5
;gi‘ 2048 3582 (-3.4%) | 37.1 177 245 (+17.1%) | 52.6 (+26.6%) | 17.0 [129(-83.7%)| 2.7
2073 373.0 (+6.7%) | 475 208 336 (+33.6%) | 50.2(+2.8%) | 157 |221(+26.7%)| 3.9
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