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Study on the Dynamics of Dongguan’s Thermal Environment Based on
Landsat 8
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Abstract Based on the Landsat8 images in 2014 and 2017, the land surface temperature in Dongguan
was inverted by Radiative Transfer Equation. The dynamics of thermal environment in Dongguan was analyzed
by applying Landscape Metrics and Transfer Matrix. The results showed that the area with thermal intensity
index greater than 0.25 or less than or equal to —0.25 was defined as the extreme temperature zone, which was
in accordance with the actual situation in Dongguan The surface temperature difference of adjacent thermal
environment in Dongguan is reduced from 2.94 to 2.77 C , which leaded to fewer heat island effects. Moreover, the
effect of high temperature zone on the thermal environment pattern is steadily decreasing There is 15.7%~29.4% area
change in each thermal environment zone and the trend of conversion to the middle temperature zone is obviously.
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Table1 Landscape index and significance
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Fig1 Statistical graph of pixel counts on Hot-Index image of Dongguan City in 2014, 2017
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Table2 Hot-index and land surface temperature of Dongguan in 2014-2017

PG AR L 2014 4P R 2017 4FH R
Hot-index Land surface temperature in 2014/°C. Land surface temperature in 2017/°C
0.25 36.69 34.63
0.15 33.75 31.86
0.05 30.82 29.09
-0.05 27.88 26.32
-0.15 24.95 23.55
-0.25 22.01 20.78
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Fig2 Urban thermal environment diagram of Dongguan 2014
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Table3 Value of Landscape index in 2014-2017

I DI PROX MN LSI PAFRAC
Zone

2014 2017 2014 2017 2014 2017 2014 2017

MR Extreme heat island 1.46 2.28 0.71 0.66 15.96 20.12 1.05 1.04

I Super heat island 13.83 14.85 10.58 15.23 57.13 61.57 1.11 1.12

L% Heat island 21.86 20.73 5042.49  3261.83 75.99 81.96 1.31 1.31

HiRIX Medium zone 25.56 2489 2544630 26786.75  88.51 85.29 1.37 1.36

£k 5% Green island 21.32 21.37 778.58 1339.72 51.90 51.16 1.22 1.23

#2%% Super green island 4.98 5.16 567.84 331.54 22.42 2335 1.18 1.19

M 5H 2% % Extreme green island 0.54 0.58 35.71 25.90 9.59 9.88 1.09 1.11

* 4 2014-2017 EREMAINERHB IR
Table 4 Transfer matrix of urban thermal environment in Dongguan 2014-2017 %
. PR AR X SR PG PR g TREE X BB A, X
[X 45, .
Extreme heat ~ Super heat Heat  Medium  Green Super green Extreme
Zone . . . . . .
island island island zone island island green island

a5 X Extreme heat island 70.6 3.0 0.1 0.0 0.0 0.0 0.0
PR X Super heat island 26.7 71.6 7.9 0.2 0.0 0.0 0.0
U 1X Heat island 2.5 24.5 77.8 10.1 0.3 0.1 0.0
HRIX Medium zone 0.3 0.8 14.0 80.6 11.6 0.8 0.2
255 [X. Green island 0.0 0.1 0.1 9.0 84.3 13.5 0.6
JRZR I X Super green island 0.0 0.0 0.0 0.1 3.8 83.8 17.0
s 25 5% X Extreme green island 0.0 0.0 0.0 0.0 0.0 1.8 82.2
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