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Abstract

In this study we were to explore the seasonal variation of water temperature distributions before and after weir construction
at Gumi, Chilgok, Gangjung(Goryung), Dalsung in the Nakdong River using Landsat satellite images. Relationship between
in-situ water temperature and radiance values of Landsat-5, 7, 8 satellite images showed high correlation. Seasonal variation of
water temperature in Nakdong River showed that the fluctuation ranges of water temperature before weir construction were
larger than those after weir construction. This indicated that the variation of water temperature is due to the difference of heat
storage volume by weir construction and dredging work. In particular, the water temperature after weirs construction in
autumn was 4-8 times lower than that before weirs construction. Water temperature after weir construction decreased in spring
and summer at the downstream of Gumi weir and Gangjung(Goryung) weir, and the upstream of Dalsung weir. In autumn and
winter, the water temperature after weir construction increased in the upstream and downstream of the whole weirs except
upstream of Gumi weir. Relationship between water temperature and meteorological elements (air temperature, wind speed,
sunshine, radiation) showed high correlation of above 94% in air temperature, and then radiation was high correlation before
and after 65%.
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Fig. 1. Study area in the Nakdong River and construction sites of four weirs in Gumi, Chilgok, Gangjung Goryung,
Dalsung. Each number indicates location of water temperature information of 66 points derived from satellite
images (left). Star mark indicates four weirs in the Nakdong River. Right side is Landsat satellite images before

(upper) and after (lower) construction of the weirs.
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Fig. 2. Flow chart for the estimation of water temperature derived from Landsat satellite data and in-situ survey.
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Table 1. Seasond variation of water temperature before and after weirs construction in the Nakdong River. WT: water

temperature
Before weir construction After weir construction
Season
Date Range of WT Different Date Range of WT Different
Winter 2007.02.06 4.4-8.2 38 2013.12.23 6.3-7.7 14
2008.02.17 2.0-6.7 4.7 2014.02.25 5.3-8.7 31
Sprin 2007.05.29 18.8-25 6.2 2013.05.13 23.9-26.8 29
9 2009.05.18 16.4-28 11.6 2014.05.16 20.3-22.6 23
Summer 2007.08.17 24.8-27.9 31 2013.08.01 25.1-27.5 24
2007.08.25 25.7-29.9 4.2 2013.08.17 26.3-30.1 38
Autumn 2008.10.14 17.8-24.7 6.9 2013.10.04 24.1-25.8 17
2008.10.30 13.6-19.9 6.3 2013.10.20 20.3-21.2 0.9
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Nakdong River.
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Table 2. Seasond variation of water temperature at upper and lower of weirs before and after construction of four weirs at
Gumi (GW), Chilgok (CW), Gangjung Goryung (GGW), Dalsung (DW) in the Nakdong river as shown in Fig. 6

GW CwW GGW DW

Upper Before After Before After Before After Before After
Winter 42 39 45 5.3 4.6 80 6.2 6.6

Spring 155 17.0 17.1 175 175 16.6 185 17.0
Summer 245 245 251 256 243 259 274 26.3
Autumn 184 220 19.0 217 19.0 221 205 219

Lower Before After Before After Before After Before After
Winter 38 54 4.3 54 49 7.0 5.0 6.5

Spring 21.7 20.7 19.0 20.6 16.9 16.4 16.9 17.7
Summer 245 239 249 24.9 258 25.6 249 26.3
Autumn 195 22.0 20.2 21.7 20.1 22.0 18.6 219
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Table 3. Relationship between water temperature at four weirs (Gumi weir (GW), Chilgok weir (CW), Ganjung-Goryung weir
(GGW), and Dalsung weir (DW)) and meteorologica elements at the weather stations of Gumi and Daegu

. Water temperature (C)
Meteorological el ements
GW cw GGW DW
Air temperature (C) 0.95 0.94 0.94 0.95
Wind speed (m/s) -0.26 -0.34 0.13 0.04
Sunshine (hr) 0.35 0.51 0.44 0.40
Radiation (M¥m?) - - 0.66 0.65
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