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Fig.1 Location of the Fuqing nuclear power plant
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Tab.2 Monitoring results of the distribution

of thermal infrared temperature (C)
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Fig.2 Distribution of thermal infrared temperature
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Fig.3 Mosaic of the UAV thermal infrared image
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Fig.4 Temperature calibration for UAV image
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Fig.6 Linear fitting and residual point figure of measured values and UAV values at sea on Jul. 15, 2019
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Landsat8 retrieval values at sea on Jul. 29, 2019

3.2 #ZHERABBEGS T
2013 4E8 J 4 HAI2014 41 H 6 HARWEHHE
JICHLALEAT, HEZK 1T HOK 1 R i K R 5 4R
DX 7K 25 S 30/ 0N , A [R) 28 49 il B 2 Sl 4K (] 2
(a)—(b) ), HEMAFHRIE/THTE 23.0 ~24.0 C
9.0 ~10.0 CZ[u), WNHEAK 1S SRT T iR L 2218
2018 4EJ5 4 5 Landsat8 %8 48 BU 4 & HL4H
BRI RIETT, T AN KB 2 S LA T %, 2
BYLHRE BT WSS R R (E 2(c)—
() i is 17 )5, HEK 1 i v 3l B 3 2
AW KRS SR TSR AR A T R AR
JEE R 23 (A1 AT RFAEARRL . A L HEZK 1 J 30 Vi 352 R
HEK 2 B B HE 7K 1 U T e G B HE K 1
J& , IEE R ETRRAR, Bk — e BB ), AR %
SEtTRiER A , R (E 2(c) I (d) ) B
HEZK 1B 3 v 3 B S L 300 ~35.8 °C L UK H
B30 Vg Sl 30 B2 Y L Oy 293 ~ 31,8 C 5 & ZE (& 2
(e) FI(E) ) AL HEZK 1B 3 Vi 38 i B S o 165 ~
23.8 C, BUK H MR iy 16.5 ~19.7 €,
1% W8] 20 T B R AR B 2 o i ), L R L A

X5 PR

LR 10 ~15 °C o {5 S 55 A R Ak ) B 58 57
)7k TE R VI (B 2 (), (e)
5), FEIEAHUK B HEK O, EEIEK A AR
T3 1) Je Aty i AR 5z (J 2 () ), FEZE 1] pE b 5 )
AARAC 7 J A (B 2(d) A () ), Bl 3 25 HE K H
BRI, A S AR AL — 2
3.3 RFAEMSH

Sk AR HE K T ] 10 7K S B ) FAGE i, 15
TS B M S A B AR G IR B o X 4 A L F i T
S8, BB T v X A A TR T, TOvk e
TRV S SR . X HEF R R B 1 TR
T EE A (2 (a) #1 (b)), B HHEK B ARTBOK H
BRI VLR AR — 2, AR ZE T R AR fb . BHIL, A
AR TR B 5 BCBOK 11 AR 32 R HE 7K 5 1 Vi
SV TR AR A IR, BBV S L G 5] 8 ()
HOZTAE T 738 o T Sl IR B85 37 B8 1 B A IR BE L 75
S L TRLHE K Y B L FE S A ) 3 A Y . AR
SEBRIE O, SR FA KRR 9 0.1 °C,0.5 °C,
1.0 °C,2.0 °C,3.0 Cfl 4. 0°C I, R4 6 44
9, 95y AT gt (1 8) o AR A UK IRAR TT 41
At oA TR FERRAZON R (E9) o



F3M WK, FET Landsat8 FIJG AMLEIAR &1 B iR HEK A3 A 05T <117 -

| (0.1.05)
| (0.5.1.0)
|- (10.20)

1203.0)
| 3.0.4.0)

1[203.0)
[ [3.0.4.0)

(d) 2019412 H 11 H

* KH
* KO
L
SEFHEC

(01,05
105.1.0)
-[10.20)
[ 11203.0)
(3.0.4.0)
[ [4.0.5.0)

(e) 201947 H 15 H

B8 EFmiEE

Fig.8 Coding chart of temperature rising
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Fig.9 Contrast chart of temperature rising area at different time
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Study on distribution of thermal discharge in Fuqing nuclear
power plant based on Landsat8 and UAV

DONG Shuangfa'”, FAN Xiao’, SHI Haigang'”*, XU Liping’, ZHANG Xinyi'"
(1. Airborne Survey and Remote Sensing Center of Nuclear Industry, Shijiazhuang 050002, China; 2. Hebei
Key Laboratory of Airborne Detection and Remote Sensing Technology, Shijiazhuang 050002,
China; 3. Fujian Fuging Nuclear Power Co. , Lid. , Fuzhou 350318, China)

Abstract ; Based on the thermal infrared data from the Landsat8 satellite and a UAV , this study obtained the spatial
distribution of the temperature of the sea area near the Fuqging Nuclear Power Plant through inversion. Then, this
study verified the reliability of the inversion results using the measured temperature data and investigated the
distribution and variation characteristics of the temperature field in the sea area near the power plant. The results
are as follows. The inversion results of the temperature are strongly correlated with the measured offshore
temperature data and thereby are reliable. Before the nuclear power plant was put into operation, the temperature of
the sea area near the nuclear power plant was relatively uniform, without significant temperature differentiation or
temperature rise. By contrast, after the nuclear power plant was put into operation, significant temperature
differentiation occurred in the surrounding sea area because of the thermal discharge. Moreover, the spatial
distribution of thermal discharge and its scale varied greatly under different tides and seasons. Generally, the
temperature rise range was wider under ebb tides than under flood tides and was wider in summer than in winter.

Keywords : Landsat8; UAV; temperature inversion; thermal discharge from nuclear power plant; remote sensing —

based monitoring
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