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Table 1 Changsha meteorological station observation data

H 9 11 AR H i) 11
2013-07-31 35.6°C 2016-07-23 32.8°C
2016-03-01 16.1°C 2016-11-28 12.7°C
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Table 2 Estimation of atmospheric transmittance for the

Landsat 8
KAHE KR RSB AT A
0.2~2.0 740 =0.7029-0.0620w
LIS RPN 2.0~5.6 710 =0.9220-0.0780w
5.6~6.8 7,0 =0.5422-0.0735w
LRSI S N 0.2~1.4 T1p=0.9228-0.0735w

T, W RAEBL R, w KA E(gem?),
KA AT LA 5 FLAASH KRR IE T H 3
3.1.3 iR FNLEL
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SEAT X AN [R) Hb 22 2 AU 1O Ml 2% L AR S R ik

(1) 7K AR T Hb 3R L 5 5 2. 0.995

(2) A SRR TZ T iR o 5%

Eurtace = 0.9625+0.0614P, - 0.0461P? (3)

(3) 4 X AR T LE A 5 %

Epuitging = 0.9589+ 0.086P, - 0.0671P2 (4)
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TEAN R 3FTRY . Ty oy Vb R L8 R K
bl i SRR AR T
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Table 3 Estimation of atmospheric mean operating

temperature
KA AT H A IR A 5
rh B 2 T,=16.0110+0.92621 7T,
rh s i & 2 7,=19.2704+0.91118 T,
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Table 4 The classification criteria of urban heat island

intensity
I i I A R T 9
Vi Ti < Toean - 1.58
WA IR Tmean - 1.58 < Ty < Tpean - 0.58
LN Tinean - 0.58 < Ty < Tppean +0.58
WE R Trean +0.58 < Ty < Trnean + 1.5
B Tyi > Toean + 1.58

A T RKRE MR ICIERAST BE, Toew
FER W DX Il M 2 0 B 0 - 34 ME L S SR 2% .
34 ERIEH
3.4.1 MNDWI # %

100 Bk 7E NDWI % 3 ik 1 56k 48 1 12 5 509 %
BOA A AT T S, A5 3 T 7E S R P 4R IBOK A
BT A MNDW IS 85, H AR AR (7)1

Green - MIR
MNDWI= Green+MIR (7

3.4.2 REHUAE B 0L IR
M T 03 N BE A AE 22 5, BE AL S O i B
Google Earth =515 TR AR, FIH ArcGIS Ffi AL 1 B

T 2724 B A I B A BT AR AR B A Bl BLRE A5
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Table 5 Statistical table of random point land cover types

SN Lt Mt A
2013-07-31 38 80 11 143
2016-03-01 38 73 9 152
2016-07-23 38 74 8 152
2016-11-28 38 69 8 157
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Fig.3 Distribution of random points
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Table 6 Evaluation results of classification accuracy of

land cover
H 4 SMAIY NG/ 0 Kappa 4L
2013-07-31 91.3573 0.8648
2016-03-01 95.6912 0.9342
2016-07-23 94.8485 0.9212
2016-11-28 93.9205 0.9067
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Fig.4 Classification results of land cover
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Fig.5 Division results of Urban heat island grading

4.1.2 KARFAER B A i 52 5% 0 K

WA 1 3R A 5 4 2 A5 R R ArcGIS 42
pI N 573 P N R A = o PN 7 A R R T
AN B B o DAL 3 5O A e i i i 2%
X, 30 m Ay A B AR A 15 9% 28 vk X, A I A 2%
XA AR R O AR IO S ) - X 3R RE RN B B, 4
— GG wp X (30 m I B ) PN A U FH b A O 2 R L R
iy fSF- Y4 9 L R M B ) (A — SR v X P A
5 P T AR T ARG B ) o TR TR S TR
FEUN 7R

42 HMREBEMZTHHRISF

MHST LSl B A (&l 6) ,2016 4F 11 A 28 HE
TA TR RS DX Sl R A, 2016 4 3 H 1Y B 2
WZ. 20164F7H 23 H 520134 7H 31 HAE X
=, H R, 3 B B B ge it it OBk — 2
fH 2016 4% 7 H 23 H M 3R 5 B2 8 44 i A%, 3 T A1
F 8P /R,20164E 7 A 23 H K Aif JL H AW <0
20134E 7 H 31 H AR w A% .

LS Hnl LU L7 0 A S s L 3 H
0 I RORE 3 7 A A s L 11 3 Oy T e v



1214

G
2t
RE
NE

36 &

RT ARTFHEESEESRITR

Table 7 Statistical table of river temperature and width

A # bE R TR EE/C o T EE/m
VL 27.71 896
2013-07-31 0 R 30.77 132
5 717 30.67 121
L 15.38 892
2016-03-01 T BH 9T 18.30 124
i 71 17.84 120
VL 26.87 988
2016-07-23 X B A 28.46 179
5 715 29.03 167
iR 16.59 898
2016-11-28 0] B o] 15.84 131
i 7170 15.28 120
200007 20164£11 H28H
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Fig.6 Histogram Statistics of Land Surface Temperature
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Table 8 Temperature Statistics on Historical Dates

Dist B ikl AR | iR EH il EAR
20130729 37 29 20160228 22 8
20130730 38 29 20160229 19 7
20130731 39 30 20160301 21 10
20160721 35 28 20161126 10 3
20160722 36 29 20161127 14 4
20160723 37 29 20161128 15 5

By N B B o KD K B UYL R Y KT 35
oy T AEA A B R SR X . 2013 4F 5 2016
AENT HE L 2016 4F il X S BRI kA #2013 4 7 H
VR X AR R 27.01 km?, 2016 4F 3 A A 30.30 km?,
2016 4F 7 H A 33.42 km?, 2016 4F 11 J 2 31.30 km?,
AR 2016 4F 11 A SR BAR AR 2 = I DX AR AT SR
BR.

20134 7 J A1 2016 4 7 A M kL, 2013 4 7 H

BFYAT 70 5 e U DX L 4 i, T 2016 4F 7 7 3 BT iy
Rl DT AR K A, T 5 R 3 i X R
fne AR HE P st KA EAE AT AT, 2013456 H 30 H =
TH3LH,BR7H7HH & &k 34 °C, H A [A] H
mEAREBKFIHC, RALNEFERZL R ,LTH
UHZEISHAM. M20164E6 24 HE 7 20H,
KIWKAKZHZ R TW, IR NE17d,1L7H 8H
29 HNIER, A, #HE Google Earth JJj 8 &iE T
B AR, 7E 2013 4F 2 2016 4F 91 18] K362 B & B Pr
B, 2013 47 30 BH Y7 J& 11 X 38 A3 43 Sk B 6 2 TG
G0 2016 4F 7 H YRBR 0 H R B RE T R R
v ) 7K 8 Hi T AR 4 % BRI AR . 2R A DU
I R K Hb e 5 T AR B B2, 2016 4F 7 H
T B TRV R A R AR T 2013 4F 7 A A5 BT R 1 .

WAL R 9T LUE 4 e R SR AE A
Hhy e I S Sy AR O ek g . 3 A A b
LR AR K S R, A 52.94 %, 7 A B b
R R S W IR L 2013 4E 7 H 45 52.94%, 2016
ETHAE46.12% . 3HMTA gk p R KK
R AR L 2013 4 7 H (5 56.18%, 2016 4F 3 A i
53.41%,20164E 7 A 5 58.31%., 3 M7 H ,Kkik
L S A R AR L 20134 7 A 4 65.13%, 2016
43 5 69.64% ,20164E 7 H 5 64.10% . 11 4,
U b b L R R R B S R 7 40.78 %6, Sk M
bR KA R R, 5 50.46 %, K AR R SRR R
Wi, H7 67.82% .
4.3 AR E BB S

R 4 A5 A B 10 15 P b O 34 3L BE R 2 P 1
W I 7) AT LLUE AR 3 AR 7 A X 120 m
T BT P B4 B R B, AT 30 SRy R A T Bl b 2
120 m S P, i 2 R i B 5 0 5 o i L 38 348
E &R 2 3 120 m DA b iR BB AR . iiAE 11
RT3 X J i DX R A S T AR R
SF- 357 1k B 5 2k bl SF- 3 Th RE gfh e AR A K (H R T I
JE 3R R AR A AR K ST 30 B ST RN 5 T 3T 2% X
DA A T8 T e v iR 5 R AFR R Y 25 06 43 1) Ry 0.83 °C
0.52 CH10.55 “C. B &Iy 30 m i [l P 3t B A Xt
B, EE R AR B RBAR U R K
RAGTT, 432 g o rp 35 A M A% T P AT 9K A7 76 38
3 KA

I 2 1 MO 3R () 5 2 b 7 2 3 B
Cy,) 5 2% vh iR 2 (o) AT AR PG 40, AR 45
AN 10 frzs o V738 21 120 mJs [P, 76 2013 4F
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Table 9 The proportion of urban heat island grading in various land cover area(Unit: %)
1% 2013-07-31 2016-03-01

U eSS ISLS 3 5 A i L KAk 3
ki 0.06 6.87 65.13 1.85 0.41 1.59 69.64 1.24
AR 4.08 56.18 30.45 3.58 6.56 53.41 23.08 10.14
ik 33.58 32.85 3.82 43.38 44.02 41.45 6.29 55.97
W 52.94 4.07 0.48 48.26 39.62 3.41 0.97 30.85
e 9.34 0.03 0.11 2.93 9.39 0.13 0.02 1.80

- 2016-07-23 | 2016-11-28 ‘
VT Zk KA R A H 2k M KAk 3
ik 0.15 3.86 64.10 1.66 3.38 5.51 0.68 1.93
AR 5.71 58.31 29.38 3.22 17.05 38.18 9.66 7.52
i 36.29 31.63 5.56 56.43 40.78 50.46 21.74 37.45
W5 46.12 6.01 0.84 36.83 28.96 5.50 67.82 48.44
o0 Tk 11.73 0.19 0.13 1.86 9.84 0.36 0.10 4.66

7 A, H i s e] 3 A0 D 30 m, d iR P 2 IR B
7 1.05~1.26 °C, & Hh ¥ X3 B2 3 0 0.63~0.9 °C;
£ 2016 4F 3 H, 1 i Hi 1] 3T 9 4 9k 2> 30 m, & %
i SF- 247 9L B U/ 0.51~0.78 °C, 45 L 1 3 B U b
0.45~0.57 °C;7E 2016 4F 7 A , by Fifi b 1] T 3t %55 ik 2>
30 m, FE 15 FH H P 359 38 B U /0 0.93~0.99 °C, & i -
I BE W /D 0.57~0.99 °C5 1 F 2016 4F 11 7 30 i J&
3120 m i ] P 15 Ml B0 B 4t kb o Y I
SRR A R = IR AT UG 4
BT 2013 4F 7 07 i 04 e Il A FH d5c 5, 2016 4F 3 H
] B A A 55 . e 7 A, ) B Il g R
120 m i Rl P9 S 35 P S R0 4 1% A 3R 240 d i
H i 3t 1] 0 B 37 4 98 /0 30 m, 7E 2013 4E 7 H , i i%
FH Hb S 359 38 BE > 1.26 °C, g S 3R R >
0.9 °C;7E 2016 4F 7 J1 , 3 FH b R0 2% b ~F- 257 L 3 34
W0 0.99 “Co 7E 3 H YT 3 B 1 120 moy
VA JEE TR P b I A FH A i, 57 0 I X b A L
S5 o PRl b 1 YR 2D 30 m, WL A 32 i
LS 290 B ek 2 0.78 °C, 15 T Il & 11 4 M SF- 2 9

/> 0.57 C.,

TR P e T 5 B 5 Tl KT B R BT IR 120 m
DL i b 3% I B2 0 25 08 K/ DG, 5 T B BE G &R
S IR/ RAN R /0 0508 - NI LI /1 528 -+
) I 0] Il U B A e, VT B R G i/ TV (L
F7) AR BH IR Y B R AR FHAE 7 7 43 A T ML
F= T bl 0 BH AT R 2 XSk A s M B A e e (T
B 7)), 5 #0120 m DA b i 205 P b I R 55 90 BH
T] BT KT B A 22 K, 5 O R TR R . T
FE 3 H IR KA 8 5 T BE TR KR
BE B3 120 m DA & 9 i 3R 00 B 25 SN VT OK
Tk A5 A, JIr LA VT 0T 8 1 P b A U R o . AR
5 J1] B B 120 moyi Py EE 1 M L ] 3 v L H
2 H TRV O B AT ) T A 22 R 2R e
AR X 5 g A R /IS XA R Ml b i 5 0 T
JE 31 1) 5 FH b 22 oA b 2 TR R R G AR R A
G5, BE R 120 m DL b () M 3R R R e 3
2 S AN DRI B T 9 X R 1 b XA R IR AR

F10 ZHEESELXTIMBSAMRTEHEREUSHNT

Table 10 Correlation between buffer distance and LST in different land cover types

1 ZE X 120 m N WL X B AT ARG
Mo T H B WAAR R? WAAR R? WAL R?
) . AW EE  y,=230.0440.0422 0.984  y,=31.06+40.044x 0.994  y,=31.08+4-0.035x 0.980
otoTst 2% i 7 148 B ¥,=29.26+0.024x 0.991  y,=30.64+0.03z 0.986  y,=30.39+0.021x 0.992
016-03-01 AR y,=17.771+0.026x 0.989 y,=18.6740.022x 0.988 y,=18.20+0.017x 0.995
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Adjustment of emissivity and corresponding surface temperature changes

AT B IR 43 X R B AR T 0 °C. d@ i Band10
14 2 B R (TR 9 (o) ) mT LA HE L T 9 Ce) v A il
1o ST B I A S B b A IS R T AR, B
A v RS R B B R S B A R 43 7E 5.55~
5.90 W/(m®srepm) Z [0l . £ Hb 3% LU 8 55 2 19 4
CELOCA) A T B 5 22T B 1) b 2 L i 2 2%
— 3,370 0.9589, £t X HE 15 H H AN [R] B4 T J== Tl A
TG R0 2 5 A il — PR

R T 20 A3 BT LU R S ) b 2 IR EE Y 5
Vo 5T 3R U B A T 2R 3R LU G D) SR
M HAl S B E s E (R E 1D . Hh, RAGE
RNy 0.8612, 48 5 55 4 5.55 W/ (m+sr-pm) , K=,
SE X TR R 279.73 Ko 24 Hb LB R R
0.82~0.96 W], M 2 Lb 4 S 22 A el /0 0.01, b 3R I

I AE 0.47~0.63 “CZ (8] . - H Hb 3% b 48 5 R b
JIN Sk b R ) 5 K

H BT X5 b 3% L 4 S5 30 9 S 3 7 vk 2 R AR i
ND VI A7 4k 5, F 2 2 15 F Hb i) ND VB AR Xt —
B, ME LU IX 23 8 B I 3 R IO L Al 288 A0 = T
I, %TXT%&%T%MEE’JEE?W&%@tb%%ﬁ%ﬂ@%ﬁ
i) A5 5 32F — 25 44k 23 #r o

5 # &

S0 3 AT 43 T M 2 R B 1 B A 0 A R AE L TR
XF J 370 Ml DX AR % A A0, MIND W TS U5 1l 2% R
JE B AH DGV, b 3R L ST 5 10 8 Ak X i 2 i B 1 R
Wi 75 3 DL 2538

(DR K EIEEL R KT s T



% 5 AR AR A ¢ MR b S X VD T X 3 R R 0 o A 1219
F11 PEEMRILEHERENTEMRBETL
Table 11 Adjustment of emissivity and corresponding surface temperature changes

AR RS HREEE/C B/ C | MR RS AR HEREE/C Bk /°C || MR RS R wERE/C O Wi /C
0.96 -6.31 — 0.91 -3.86 0.51 0.86 -1.13 0.57
0.95 -5.84 0.47 0.9 -3.34 0.52 0.85 -0.55 0.58
0.94 -5.36 0.48 0.89 -2.81 0.53 0.84 0.05 0.60
0.93 -4.87 0.49 0.88 -2.26 0.55 0.83 0.66 0.61
0.92 -4.37 0.50 0.87 -1.71 0.56 0.82 1.29 0.63

TEAAN I AR R X . 2016 4F 7 A A FL 2013 4E 7
JT 00 B Y ] i DX A I O 2 i, 3B R AR T
(9 AN ] LA K A A 2l 72 it 3 8 o 1 o A 3k i o 3
U b bR AR R S R 7 T B
IR R E TR 3SHMTH  gibrp R KW
S AR, A bR R R SRR . T 1L
T FH b R S b v L 3R R 8 SR R KR b R
pNIRY =R

(2)7F 3 A A7 A 5%t 120 m 3 [P Al e A
JFH B S, i 9 ek P 2 Y 3T A IS 19 58 o i T e
BB S BE B 120 m LA b R E TR .
FE 11 7 ] g %k J& 320 D8R3 R AR S W S o) i A
1120 m 3 FE P, ER B e 9T 9 Ak 2 30 m, 7
T FH M S 24 96 B ek 2 0.93~1.26 °C, 43 M S 2 I
W > 0.57~0.99 C ;3 A g i H M7 34 i 5wl >
0.51~0.78 °C, & Hh 7 21 i & 0 /0 0.3~0.57 °C. ¥
T 14 A L 5 B YR KU B RN R BT 120 m D) 1Y
M R 22 (H RN A G, 5 SE B A OGP
LN

(3) 1 B MNDWI 55 #b 22 I FE 52 0 A G OC &%
IE A MNDWI 5 1l 2238 B 3 1 fn 7 H & e 56 ¢
RALHRIEMEXR,

(4) My B S5 238 % 1 3% T J3E 2 Vi 17 445 SR 52 1)
3 R H NDVIAS 5 b 26 b 4R 9 380k DL IX 43 1 )
SR 2 TS A S A A b B R R S
M4 0T R TOUNT b 3 LU S 3 00 5 A Ry i — 20
YAk 53 B o

Zi bR M A A R 51 R T AR R AW AR ik
f14) T L D PR A b 3R 4 2 TP I 2 ok HH A8 TR 43
RE MG RS RE RN ERE.
AN TR G B R TR 56 b 36 AR S R A R
FHE SR B 5 K i 2 L B %) S R T A O A4S
B = RS 0 30 X b R R L Ok % A 3 T AR RN
PR AR Ky o

=24
iz

gt A £ B WA E B (USGS) & % # 4

Landsat 8 & 2 %1%, & #f £ TR R PO
(NCED) % % #2482 % 3035

2 % 3L (References) :

[1] Ji Chongping, Liu Weidong, Xuan Chunyi. Impact of urban
growth on the Heat Island in Beijing[J]. Chinese Journal of
Geophysics, 2006(1) :69-77.[ Z=54 4, X AR 5F &R AL
Sl TR e O R S T R B P S AL BIE S (). b Bk A B A R L 2006
(1):69-77.]

[2] Ge Weigiang, Zhou Hongmei, Yang Yinming, e/ al. The
study of city green reducing Thermal Island Effect based on
RS and GIS[J]. Remote Sensing Technology and Applica-
tion, 2006, 21(5) : 432-435.[ B AH58 , 200k #4551 H , 4F .
T RE N GTS 10k 1 2 th 222 i 240 5 280007 1 F 92 LT ] i R
AR 51 ,2006,21(5) :432-435. ]

Hu Hualang, Chen Yunhao, Gong Adu. Advances in the ap-
plication of remotely sensed date to the study of Urban Heat Is-
land[J]. Remote Sensing for Land & Resources, 2005(3) : 5-
9, 13 [FHAE IR, R = 0% , BV BT . 3 T 4R &3 1 8 R F 5 0
[T, B £ 5 E , 2005(3) :5-9,13.]

[4] Xiao Rongbo, Ouyang Zhiyun, Li Weifeng, ez al, A review
of the eco—environmental consequences of Urban Heat Islands
[J]. Acta Ecologica Sinica , 2005, 25(8) : 2055-2060.[ ¥ %
U, BRPHAS zo , A 0, 25 kTiT I A9 AR R R AL [T 28
A4, 2005, 25(8) : 2055-2060. ]

Xiao Rongbo, Ouyang Zhiyun, Zhang Zhaoming, ez al. Ad-
vances in methodology of Urban Heat Island[J]. Meteorologi-
cal Monthly, 2005(11) :4-7.[ ¥ 2& %% ,BRFHE =, sk JE W], 56
Il 85 20 M I T R B JRE LT ). 5, 2005(11) :4-7. ]
Ye Ke, Qin Zhihao. A Study of Urban Heat Island in summer
of Nanjing based on MODIS data[J]. Remote Sensing Tech-
nology and Application, 2006, 21(5) : 426-431.[ i-#1 , ¥ &
% T MODIS B4 (% 5 50 B 20 0 R 0 [ 0], 38 J%
FARE R, 2006,21(5) :426-431.]

Yang Yingbao, Su Weikang, Jiang Nan. Time-space charac-
ter analysis of Urban Heat Island effect in Nanjing City using
remote sensing[J]. Remote Sensing Technology and Applica-
tion, 2006,21(6):488-492,479.[# %, 715 &, VI0G . 7 4T
T B B S0z I 25 R IR A R I AT (D] 38 AR S5 A,
2006,21(6) :488-492,479. ]

Zhang Yong, Yu Tao, Gu Xingfa, et al. LLand surface temper-



1220 &K

AR5

S|

36 %

[9]

[12]

[13]

[15]

[16]

ature retrieval from CBERS-02 IRM SS thermal infrared data
and its applications in quantitative analysis of Urban Heat Is-
land effect[J]. Journal of Remote Sensing, 2006, 10(5) : 789~
797.[ KB A&V AT R, % CBERS-02 IRMSS #2141 s
i 4 Uk 13 S 38 e LA ST R O S A A A R g R [T
24,2006, 10(5) : 789-797.]

Wang Jiankai, Wang Kaicun, Wang Pucai. Urban Heat (or
Cool) Island over Beijing from MODIS land surface tempera-
ture[J]. Journal of Remote Sensing,2007,11(3):330-339.[ £
HYL, EIFAE, T A T MODIS H 255 7= 5 1 1k 5 3
TR E (%% By ) S o A [J]. 8 22 4l 2007, 11(3) »
330-339.]

Wang Meiya, Xu Hanqiu, Li Xia, ez a/. Analysis on spatio-
temporal variation of Urban Impervious Surface and its influ-
ence on Urban Thermal Environment: Fuzhou City, China[ J].
Journal of Basic Science and Engineering, 2018, 26(6) : 1316-
1326.[ F S HE R Bk, 285, 45 . AN K I 23 A2 A B o
Sl T AR S5 5 D 194 5 e 43 T —— AR M T R R X A (]
IO FH AR 5 TR 2224, 2018, 26(6) : 1316-1326. ]

Wang Meiya, Xu Hanqiu, Fu Wei, ez al. Spatio-temporal
variation of Urban Surface Water and its influence on Urban
Thermal Environment[J]. Scientia Geographica Sinica, 2016,
36(7):1099-1105.[ F S& e, ARWRBK AT 5, 45 . Sy o ek A
Iof 245 AR R HL X IR ER S B S R [T ] M BB 2, 2016, 36 (7)
1099-1105.]

Chen Yanhong, Cai Yuanbin, Tong Chuan. Temperature ef-
fect under the green space evolution based on remote sensing:
a case study of Fuzhou, China [J]. Acta Ecologica Sinica,
2020,40(7) : 1-13. [ WRAMELE  GESE 88, A 1] . T 32 e 19 S vl
0, 23 i) 3 A Ao R 1Y TR EE 2800 B Y VLAR N 32 385 1K 451
[J]. A &4, 2020,40(7) : 1-13].

Liu Xuemei, Gao Xiaohong, Jia Wel. Spatio-temporal change
of Urban Heat Island effect in Xining from landsat image [J].
Journal of Earth Environment, 2019, 10(2) : 166-176.[ %] &
HE, W /N B TR SR AR A T 30 4R 7Y T T AR B 20
s AR AL T ] MR FR BT 2741, 2019, 10(2) : 166-176.]

Zhang Qifei, Wen Ya, Wu Zhifeng, ez al. Seasonal variations
of the Cooling Effect of Water landscape in high—density Ur-
ban built-up area: A case study of the denter urban district of
Guangzhoul J]. Ecology and Environmental Sciences, 2018, 27
(7): 1323-1334.[5RHEAE  SCHE SR A5 UG, 4F 05 B T2 2 Bl X 1)
‘IEI7J<121$FI‘Jﬁ&éﬁ%%i&!ﬁ&iﬁ?*ﬁ%%%—ﬂf“d‘l‘lTh‘EPADiﬁJilZ
[T ] A AR, 2018,27(7) 1 1323-1334. ]

Nie Chong, Yang Jun, Huang Conghong. Analysis of the reg-
ulation effect of surface water bodies in urban Beijing on its
thermal environment [J]. Journal of Basic Science and Engi-
neering, 2019,27(6) : 1258-1268.[ B ol , 4 %%, 8 41 . 4L 3¢
I DX 4 2 K A Xl T A BRI 0 98 A 40 i (D] 0 P Ak i
5T RARE S, 2019,27(6) : 1258-1268. ]

Li Xiaoyong, Kuang Wenhui. The effects of urban land cover

[17]

[19]

[20]

[21]

[23]

[24]

[25]

composition and structure on land surface temperature in Bei~
jing, Tianjin, and Shijiazhuang [J]. Chinese Journal of Ecolo-
gy»2019,38(10) :3057-3065.[ 2= 7k , [ 3 . b at K HFI
A1 53 FE ST 32 7 55 20 03 55 4 R R i X B R R A S [T
RS, 2019, 38(10) : 3057-3065.

Lin Zhongli, Xu Hangqiu. Comparative Study on the Urban
Heat Island effect in “Stove Cities” during the last 20 years
[J]. Remote Sensing Technology and Application, 2019, 34
(3):521-530.[ Ak 3z, HRIABK . 3T 20 4F R HF 1A Kb it ™
PR DU L BT S LT ] 3B I R 5 T, 2019, 34(3) -
521-530.

Ma Jing, Wang Qingmei, Ji Mengda, e/ a/. Remote sensing
analysis of Heat Island effect in Changchun city[J]. Science of
Surveying and Mapping, 2019,44(8) : 61-69.[ 5 & , T & Ik ,
Ak, A AR T I DX A R R R T L] I
2019,44(8) :61-69. ]

Xia Junshi, Du Peijun, Zhanghairong, e a/. The Quantitative
relationship between land surface temperature and land cover
types based on remotely sensed data [J].
Technology and Application, 2010,25(1) :15-23.[ & &+, ft
A RO A TR OB B ST M 3R S b S5
SEREWESELT]. BB AR 50T, 2010,25(1) 1 15-23.]

Bai Yang, Wang Min, Meng Hao, er a/. Relationship be-

Remote Sensing

tween land surface temperature and land cover in rapid urban-
ization process of Shanghai [J]. Environmental Pollution &.
Control, 2013,35(6) :49-54,77[ Fi#% , LAk, i, 55 . L
TP S 3 T A Ao B v i IR M SR S OC R AT [T,
Wi i5 % 5 B7i7 . 2013,35(6) :49-54,77. ]
Liang Baoping, Ma Yifang, L.i Hui. Research on cooling ef-
fect of the landscape green space and urban water in Guilin City
[J].Ecology and Environmental Sciences, 2015, 24(2) : 278~
285. [ AR, DT AR AT i A e bt b 5 K 1A Y
W IR AN B 9T [T, AR S 3R R 24 4R L 2015, 24(2) : 278-285.]
Zhou Yi, Qi Hua. The Spatio-temporal pattern and change of
Urban Heat Island in Chengdu based on Landsat 8[J]. Geo-
matics World, 2019, 26(2) : 7-12, 20.[ Jl % , 7 4 . 3£ F Land-
sat 8 (14 AR T 30T A B I 23 4% e B L SR [T ], Hb B At
H,2019,26(2):7-12,20.]
Situ Yanna. Study on thermal environment effect of urban wa-
D]. Guangzhou: Sun Yat-sen Univer-

By QR T/

ter body in Guangzhou[
sity, 2017. [ w1 GE Ha G5 . 7 M T I8k T K AR ) R R
(DM bk, 2017,

Tian Pengfei, Cai Najia, Zhang Ling, ez al. Correlation analy-
sis on Urban Heat Island effect and land surface parameters &.
study on effect of water on Urban Heat Island[J]. Modern Ag-
ricultural Science and Technology, 2013(13) : 232-235.[ H I
& AR TR B SF B RN 5 M S B A D 43 Bt K
IR R 5 B B B 52 LT ] BARR O B2, 2013 (13) -
232-235.]

Li Donghai, Ai Bin, Li Xia. Urban water body alleviating



% 5

SRR R 55« ML TR b 3 X R T 3 Xl R TR B9 5 R 20 B

1221

[30]

[31]

[32]

[33]

Heat Island effect based on RS and GIS: A Case Study of
Dongguan City [J]. Tropical Geography, 2008, 28 (5) : 414~
A18. [ 2 Ay, UM RO I T 2 ORI GTS 9 Jak vl /K 1 2% fit
A RN B 5T —— LLARSE T O i) (7). #A b L, 2008, 28
(5):414-418.]

Lin Hao, Niu Jigiang, Ma Huiqin, ez a/. Urban water body re-
duce of Heat Island Effect: A case study of Nanjing city [J].
Journal of Xinyang Normal University (Natural Science Edi-
tion),2017,30(2) : 234-238.[ Ak 5L, A= 4k, Do B, 55 Il
IR AR KT A 5y B89 T BR800 ——— LA R BT g i [ A BRI 2
BE 24 A AR, 2017,30(2) - 234-238. ]

Yue Wenze, Xu Lihua. Thermal environment effect of urban
water landscape [J]. Acta Ecologica Sinica, 2013, 33 (6) :
1852-1859. [ {7 3CPE , Tk i A . 3 Ti7 4t 28 7K Sl 55 30 g K B 358 2
BE[T] A 252441, 2013,33(6) : 1852-1859. ]

Zeng Suping, Shi Zhuo, Zhao Meifang, ez al. The fariation of
buffer performance of water bodies on Urban Heat Island
along riverbank distance [J]. Acta Ecologica Sinica. 2020, 40
(15):5190-5202.[ & 1, b B, @A 7, 4F . Ik T K ) 24
B B 22 bk R I ) I R AR AR AL (] 2R A 2A AR, 2020,
40(15) :5190-5202 ]

Le Tongchao, Nie Sen, Pan Hui, ez a/. Land surface tempera-
ture retrieval and Urban Heat Island effect based on Landsat 8
image in Fuzhou city[J]. Journal of Northwest Forestry Uni-
versity, 2019, 34(5) : 154-160.[ sl ) , 56 4% , W6 WE, % T
Landsat 8 1L B 5% 43 ) Hb 3 il B 2 381 % A N 4 2 39 Th 34 13 4
BESr AT L], A AR2A B 241, 2019, 34(5) : 154-160. ]

Yuan Zhen, Wu Xiangli, Zang Shuying, ez al. Cooling effect
of green patche based on TM image in Harbin downtown city
[J]. Scientia Geographica Sinica, 2017, 37 (10) : 1600-1608.
[Rd, SAHA, HORSE , % 35T TM AR Y W R B TT 3 4k
DX &3¢ 4 8 T 7 JH B 98 [T ], 3 R 2%, 2017, 37(10) = 1600-
1608.]

Xiong Ying, Zhang Fang. Thermal environment effects of ur-
ban human settlements and influencing factors based on multi-
source data: A case study of Changsha city [J]. Acta Geo-
graphica Sinica, 2020, 75(11) : 2443-2458.[ AEJ& , & 55 . B T
EZLS S 1N SUNPNEEAE ¥ S S S A T TR
PR, 2020,75(11) : 2443-2458. ]

Ye Yii, Qin Jianxin, Hu Shunshi. Spatial-temporal evolution
of Urban Heat Island Effects in Changsha city [J]. Journal of
Geo-information Science, 2017,19(4) :518-527.[ M4k , Z& 4
BB A D AR ROV I S R AE AR AR ST LT s R A
KB4, 2017,19(4) : 518-527.]

He Bingwei, Han Qinzhe. Study on urban thermal environ-
ment effect of Changsha based on Landsat 8 OLI/TIRS Image
[J]. Hubei Agricultural Sciences, 2020,59(11) :69-75,80.[ i
WA LT . 3T Landsat=8 OLI/TIRS #AR K Vb Ak i
AT I 20 F 7 (7] b Al B 2%, 2020, 59 (11) = 69—

[36]

[37]

[39]

[40]

[41]

[42]

[43]

75.80.]

Wang Z, Liu M, Liu X, ez al. Spatio-temporal evolution of
surface Urban Heat Islands in the Chang—=Zhu-Tan urban ag-
glomeration [ J]. Physics and Chemistry of the Earth. 2020,
117:102865. DOI: 10.1016/j.pce.2020.102865.

Changsha Municipal People’'s Government. Brief Introduction
of Changsha [EB/OL]. http: /www. changsha. gov. cn/zjcs/
knes/dlwz/.[2019-05-19 ].[ & Wb 1T A REBUF SEJEPUR KT
[EB/OL]. http: /www. changsha. gov. cn/zjcs/kncs/dlwz/.
[2019-05-19.]

Hu Deyong, Qiao Kun, Wang Xingling, e a/. L.and surface
temperature retrieval from Landsat 8 thermal infrared data us-
ing mono-window algorithm [J]. Journal of Remote Sensing,
2015, 19(6): 964-976. [ W P65  FR IR, £ 2475 46 BT R IL
4545 Landsat 8 #4140 B4 Sz 0 b 2 i B (0], 38 2 4l
2015, 19(6) : 964-976.]

Wang F, Qin Z, Song C, et al/. An Improved mono-window
algorithm for Land Surface Temperature retrieval from Land-
sat 8 thermal infrared sensor datalJ].Remote Sensing, 2015,
7:4268-4289.DOT: 10.3390/rs70404268.

Qin Zhihao, Li Wenjuan, Xu Bin, ez a/. The estimation of
land surface emissivity for Landsat TM6[J]. Remote Sensing
for Land and Resources, 2004 (3): 28-32,36-41, 74.[ ¥ i
52 ZESCUE AR A L T TL A TG It B B P b 3% L e A
RG] 4% B I, 2004(3) :28-32,36-41,74.]
Sobrino J A, Jiménez-Munoz J C, Soria G, et al. Land sur-
face emissivity retrieval from different VNIR and TIR sensors
[J].IEEE Transactions on Geoscience and Remote Sensing,
2008, 46:316-327. DOI: 10.1109/TGRS.2007.904834.
Deng Shubin, Cheng Qiujin, Du Huijian, ez a/. ENVI remote
sensing image processing method (2nd Edition) [M]. Beijing:
Higher Education Press, 2014.[ X5 F5 3%k , B4 Bk # , AL 2 g, 45
ENVLig g R AL 317 v O RO [M . Jb gt @5 55 808 il
#t, 2014.]

Han Ling, Zhang Yu, Wang Xiaofeng, ez a/. Land use change
and Heat Island effect in Xi’ an city [M]. Beijing: Science
Press.2018. [ # 3% , 3K 3y , £ Wg 0 , 25 . P4 207 - A il 22 b
B RO M. AU AT Bl R AL, 2018

Qiao Zhi, Huang Ningyu, Xu Xinliang, et al. Spatio—tempo-
ral pattern and evolution of the urban thermal landscape in met-
ropolitan Beijing between 2003 and 2017[J]. Acta Geographi-
ca Science, 2019, 74(3) :475-489.[ ¥ iy , ¥ T HE AR OBT W, 45 .
2003~2017 AT b 5 TI7 4 2 £ 7 50 WL I 255 3 S e A M T8 A L
H[T]. ¥4, 2019,74(3) : 475-489. ]

Xun Hanqiu. A study on information extraction of water body
with the Modified Normalized Difference Water Index (MND-
WI)[J].Journal of Remote Sensing, 2005,9(5) : 589-595.[ #
TR A B Y 09— P 2 S R A B (MIND WD 4 JBUK 1A
{7 SHBESELT]. BB 4R, 2005,9(5) :589-595. ]



1222 wmoOE OH R 5 N O 36 %

Typical Land Cover Impacts on Land Surface Temperature of
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Lanzhou 730000, China;
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Abstract: Urban heat island is a phenomenon that the temperature of urban area is higher than suburb, which
can change the natural and social process of city and causes a series of environmental problems. In this paper,
Single-channel algorithm for Landsat 8 TIRS10 band ( TIRS10_SC algorithm) is used to retrieval the land sur-
face temperature of four landscape L.andsat 8 images in Changsha metropolitan area in July 2013, March 2016,
July 2016 and November 2016. This paper further analyzes the influence of typical land surfaces such as con-
struction land, green land, rivers and roofs of different materials on the land surface temperature, the results in-
dicate that: (1) The areas with high LST were located in Changsha Railway Station, the Gaogiao Market and
some factories at all times. Compared with July 2013, the heat island effect in the surrounding area of Liuyang
River was alleviated in July 2016, which was mainly caused by the different weather conditions and the change
of land cover nature by demolition. The largest ratio of construction land in March was moderate LLST zone.
The highest ratio of construction land in July was sub—high LST zone. In March and July, the highest ratio
among green areas is sub—low LST zone, the largest ratio in water is low LST zone. In November, the highest
ratio of construction land and green space was medium LST zone, and the sub—highest LST zone in water was
the highest; (2) Within 120 m around the river, for every 30 m decrease from land to river, the average temper-
ature of construction land decreased by 0.93~1.26 “C and the average temperature of green land decreased by
0.57~0.99 °C in July. The average temperature of construction land decreased by 0.51~0.78 ‘C and the average
temperature of green land decreased by 0.3~0.57 “C in March. The cooling intensity of the river is related to the
difference between the river temperature and LST more than 120 m away from the river; (3) Negative MND-
W1 is positively correlated with land surface temperature and positive MNDWT is negatively correlated with land
surface temperature in March and July. However, MNDWTI is positively correlated with land surface tempera-
ture in November; (4) Emissivity has a significant effect on the results of land surface temperature inversion. It
is difficult to distinguish the high reflectivity roofs and other types of construction land by using NDVI to esti-
mate emissivity. Therefore, the influence of high-reflectivity roofs on emissivity needs to be further studied to
improve the inversion accuracy of land surface temperature and provide a reference for mitigating the urban heat
island effect.
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