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Distribution of thermal discharge from a power plant. Analysis of
thermal infrared data from the environmental mitigation satellite
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Abstract: Based on the thermal infrared data obtained from environmental mitigation satellite, the sea surface tempera-
ture (SST) was retrieved using generalized single-channel method to get the quantitative information about the diffusion
of the thermal discharge around the Tianwan Nuclear Power Plant. It indicated that the retrieved SST was consistent with
the MODIS SST product. Based on the retrieved SST distribution map, the thermal field variations in different seasons
and tides were analyzed. The area where the SST has increased more than 3°C in winter was much larger than that in
summer. During the winter months, the thermal discharge extended to a sector area around the power station, while in
summer it was limited to a longer and narrower area in one side of the bay. The thermal fields at low tide were rather lar-
ger than that at high tide, with the area where the SST has increased more than 3C four times larger than that at high
tide.
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Fig. 1 Comparison of retrieved SST and MODIS SST on Ju-
ly 6, 2010 ( where the area indicates the land without tempera-
ture value) (a) IRS retrieved SST, (b) MODIS SST product
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Fig.4 Distributions of thermal fields in summer and winter
from the IRS data (a) July 1, 2009 (summer), (b) Decem-
ber 19, 2009 (winter), (c) July 6, 2010 (summer), (d)
December 20, 2010 ( winter)
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Table 2 Summary of thermal area in summer and winter
(unit; km? )

MR R 5T 4T 3T 2T 1C
2009 £ H FHRA TR .69  1.31 213 506 16.94
2009 4E4 Z R TR 2.9 331 2,06 6.5 11.38
2010 £ FFRA TR 0.75 1.25 1.94  4.56  16.00
2010 4EAFER IR 0.81 281 3.50 6.06 11.31
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Fig.5 Distributions of thermal fields in summer and winter
from the MODIS product (a) July 1, 2009 ( summer), (b)
December 19, 2009 (winter), (c) July 6, 2010 (summer) ,
(d) December 20, 2010 ( winter)
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Table 2 Tide table of Lianyungang in November, 2010 =

(unit; cm)
VT iV
8 94 104 114 124 134 144 154
EE:i I

4H —HA 231 146 90 73 108 197 325 442
12H #E 386 433 436 401 344 277 209 151
190 W+ 250 177 123 101 121 185 281 378
27H —— 426 470 452 392 315 232 157 100
* e BRI T E T 290 cm

*The 290cm height below the mean sea level was defined as the tidal datum
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Fig.6 Distributions of thermal fields at different tide in No-
vember, 2010(a) November 4 (low tide), (b) November
12 (high tide ), (c) November 19 (low tide ), (d) No-
vember 27 (high tide)
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Table 3 Comparison of thermal area at high and low tide
(unit:km?)

TR TR R 5T 4T 3T 2T 1c
11 A 4 BT 269 3.56 88  10.31 16.50
11 712 BT 0.37 1.38 1.94  2.88  13.31
11 A 19 HifTmH 2,38 6.75  6.56  8.06  12.38
11 A 27 BT 0.50 0.81  0.75 3.9 14.69
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