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Research on Urban Heat Island Effect of Mianyang City Based on Landsat Data
Yu Yang Han Rubing Tang Zhonghua
( School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang, 621000 )
[ Abstract ] With the continuous advancement of urbanization, urban heat islands also continue to evolve. Based on the four
sets of Landsat satellite image data from 2004 to 2016, this paper uses the method based on the radiative transfer equation to obtain
four surface temperature distribution images in Mianyang City from 2004 to 2016; uses the supervised classification method to
obtain four surface classification images . The research results show that from 2004 to 2016, the urban area of Mianyang City
continued to extend along the banks of the Fujiang and Anchang Rivers, the urban built-up area more than doubled, and the area of

farmland and woodland decreased by 17.8% and 12.1%, respectively; The distribution range of urban heat islands continues to

expand, and the intensity continues to increase; an appropriate increase in the area of urban water and vegetation can significantly

weaken the intensity of the urban heat island effect.
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Fig.1 Schematic diagram of the location of the study area
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Table 1 Four sets of Landsat data

Hudls AHE (m) BRI [E] H 39

03:25 2004.4.19

03:23 2009.5.03
Landsat ETM+ 60%60

03:28 2013.8.18

03:35 2016.6.07

2 WREERESE

B HREE, X T ETM+3RE, S H oM
TR 5 A S A B O R ) SRV R LI B R UL P
JEE T e SR, R AR Sk 4R A
e 77 R () B3R I 8 4 BH T P e L
2.1 MR i

H—1b 2 AT % (NDVI) [ WLAE Y 3 A
R, NDVIAERk S, IR R 7 o ek, Ak
WK% . NDVI i EA N A (1), NDVI &
WAE-1~1 A .

RN[R — Rred
RNIR + Rred

NDVI = (D

(D g R 0 Reea 43 515 ETM+947 41
FT £ 4h B, X1+ ETM+, Ry F R, TN
B3 A B 4.

i 2 LA B 2 2 R PR EL IS T b 34 5
RSt BRI, TR R 4T B
S HL R FE I B KA I 3 LA )
LT AR, A RS %1 E N 0,995, XT
W E AR, R O 5 A R AT
sl

Evuce = 0.9625+0.0614- F, —0.0461- F,?

(2)
=0.9589+0.086- F, —0.0671- F,

gtown

(3

Hort, Eoupace NIEHE MR LLERIS 2, Eiomn

YR H R LU AR S

Landsat7 B8 #1012 A& S8 22U B 1 20 4
PARSHE KRBT UL N =8 KA B3RS
TR B R ARG S LR AR S i d i RS E R
TR ISR S & LN SHE T LA



+ 198 - ¥4 5 2= i 2021
G
(4), 23 HRAHKEE T

L~L,-7-(1-¢)-L,,
B ET

R (), LR B RE, L, #RT

AL BRI L AR . L, Rk

FERAE, L, FoRKAA TR, T REAAE

5, € RAthREYE,

2 e E A NN ) A e e S R ES

TR -

LT

(4

KZ

In 5+1 (5
LT

A, KWK RADANE B ERR S HL, X T
Landsat7 ETM+{£/&4%, K;=666.09W/(m?-sr-um),
Ky=1282.71K.,

22 B R

DR T A Al L AR [ B AR T A S R R £ 2
5o RIS R BE AT A — b, JF H
MR 2 Kt R R 7 AN 7] B P2 5 20 o

®2 MRBEEFRRIDITE
Table 2 Standards for Classification of Surface
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Table 3 Accuracy evaluation table of surface

classification
2004 2009 2013 2016
AT PA PA PA PA
UA UA UA UA
97% 100% 98% 99%
100% 99% 97% 100%
94% 100% 100% 99%
4% H 98% 100% 100% 95%
ot 99% 99% 98% 95%
KA 97% 100% 100% 98%
EFHM 90% 87% 95% 87%
Hih 98% 94% 100% 96%
Hitth 100% 98% 100% 100%
100% 98% 93% 81%
99% 96% 100% 100%
92% 91% 95% 86%
Kappa & 97% 98% 98% 93%
0.96 0.97 0.98 0.91
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Fig.2 Surface temperature images in different years in
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Table 4 Land surface temperature statistics in different

years in Mianyang City

Fhr /ME wRAE CTHIE N

2004 17.92 45.78 28.74 2.40
2009 18.03 48.28 29.94 2.66
2013 19.89 49.95 31.87 3.35
2016 21.51 65.55 40.19 4.45 B3 ST EFEEEFRER
3.2 W IREIREONT Fig.3 Temperature grade images in different years in
HIPE 3 RIS AT, H 2004 4E % 2016 4F, 45 Mianyang
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Table 5 Area (percentage) and URI value of each temperature grade in Mianyang City in different years

T B2 S 2004 (%) 2009 (%) 2013 (%) 2016 (%)
AT 14.16 8.45 10.44 11.33
KR 13.60 20.41 13.09 0.00
T 43.42 43.84 40.23 41.29
[ 18.73 12.75 13.39 16.57
W i 10.00 14.55 22.83 30.81
URI 0.299 0.310 0.389 0.490
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Fig4 LULC images in different years in Mianyang City
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Table 6 Statistics of land use types in different years in Mianyang City

2004.4.19 2009.5.03 2013.8.18 2016.6.07
H A
MR (km2) % R (km?) % R (km?) % MR (km2) %

KA 8.8 2.0 14.7 33 15.8 3.6 17.5 4.0
BRI 18.1 4.1 9.5 22 27.6 6.3 6.2 1.4
A 78.8 17.9 89.4 20.3 117.1 26.6 209.6 47.6
R H 162.9 37.0 70.7 16.0 52.8 12.0 84.4 19.2
Hiih 93.3 21.2 192.5 43.7 161.6 36.7 97.0 22.0
Rt 78.3 17.8 63.9 14.5 65.2 14.8 25.1 5.7
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