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Abstract: Based on the Landsat ETM+/TIRS image data, the inversion of Land surface temperature (LST) were
conducted by using atmospheric correction method, and the evolution of land surface thermal environment effect was
analyzed from 2000 to 2013 in Chaohu Basin. Cell samples at five scales level were obtained through gridding method,
the scale effect of LST and its correlations with the surface landscapes were further quantitatively analyzed at specified
scales. The results showed that high LST area was mainly concentrated in Hefei city and spread to its peripheries, while
low LST area shrank gradually due to turning into moderate LST area from 2000 to 2013 in Chaohu Basin. As a result, the
land surface thermal environment effect was enhanced. The correlation analysis between LST and landscape structure
indicated that the construction land landscape was the main reason for the land surface thermal environment effect in the
basin, while water and woodland landscapes could restrain LST effectively. The influence of landscape pattern on land
surface thermal environment effect was significant. The analysis of correlations indicated that strong significant negative
correlations were observed between the fragmentation and separation indices of construction and rural land landscapes
and LST, but there was significant positive correlation between the fragmentation and separation indices of woodland and
water landscapes and LST. LST is most sensitive to the change of landscape dominance index. The dominance index of
construction land was significantly positively correlated with LST, while increasing the dominance of woodland and water
could significantly reduce the surface temperature. Analysis of the scale effect and Exploratory Spatial Data Analysis
(ESDA) for LST indicated that the LST had a significant spatial clustering characteristic in Chaohu Basin, and that the

spatial pattern of LST had an obvious scale effect. 2~4km was the suitable extent of the researches on land surface
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thermal environment in Chaohu Basin. Countermeasures derived from the study for restraining the surface thermal

environment in Chaohu Basin included: allocating ecological functional landscape resources, such as woodland and water

landscapes, reasonably through planning; strengthening regulations on the growth of construction land; and finally

optimizing the landscape pattern.

Key words: surface thermal environment; landscape pattern; correlation analysis; scale effect; Chaohu Basin

H Howard 1 R IS 030 117 5 KB IX A7 7E
FEW G 2N (Urban Heat Island, UHI) PR, 3
WIS 22 T Tz el 2 a0k, 1 i o
SN T P (PR IEAS S ARl SRENHL
I AT T RIS T AR R A BT
FEAE ], R Y SR A7 T AR A S R KB
SR SRR I B N U R N
PIRBEHON T R 184S (10 2 N -3
FIH SR B I BRR 1 - PR AE S SRS REAE 22 52,
23 3 BN [F] 1) 32 ARER BG4 4 b 7K e 45 0 A
IR T T A I T AN I K T HAGE R
S50 R 0k FEE AT T8 v A A 5 28 ) A 2 Ji DAL
Zrih . ZKARSE H TR PE S oTEROR, 3 B R iR
JEE AR A, L AT 30 2 7 ol e O 7L IR e
I 0 T P R A KK, R B A S 8 b 2
ST AR AT AR A AF DA AR 26 B, R B 20N B 5t
R SR R FR B V), TR N GIS R RIS
55O ZR A B O R BN H A& 8T
RUAH DA FT N LI B — ORI (1) F ke
BI) 5V 50 UL HE AR R JR) 0T T AR BN (1) 52
g 119 21 {5 F oA 58, 9k 11 2 11 4 55 280 N A 5
WA 22, T E 3 302 UK B T i 1 3 R 455 25 P
T2 LA ST A TG JLARE A0 5 e A
11146 SEC 5 M D] 25 R A LB (I 5 AR 0 3 51221,
BALINEZ LU W N S N v el T ST D § .
SIS NS SO AR ) A BT AEAR T 2 R
JEE BRI 5T 2 0 ik = RUPE [ 2 5OUL AR 22 I %
O i) 2T 5% A% SR 5 1t 2 PRI 1K) 6 R P9
B FRUBE R A2 A LT AR 5% e R ok, 764 A 1
23 T IR DX R RS [ T R M R AR
SOWARAH IR R S ILRE N L5 A 05T, 48 7
iR 3R ARER B 5 i PR R R AR A A L R A TR
TS5 SR X

S AL AR A VT I S ) A RS 4
DI VB R G5 Rk, e NI Bl 144

e DI AT AR vk Tl AR AN M A HE B AR 2
200 R B R) IR 0 378 a5 WA Sl AR T iR 2
S P TR A A R B TR RS
PRI A 70 AN BT A 122 2L i LA I A A
PRI Rk T S e X PR PR 5K BT 3 B AN 7K
T 5 ot 3 4 b 2 L 5 1K) 52 Tt B OR R =
FE— R LR AR S R G A R M T g
H A SR RS SR R R K
V5 Y BT 6 A5 5 R AR 9% A% 3 1 D%, L 35 LA
Ja3 L5 1 AR O (AT A RIE 5T 2 DAk
SRS I8 T g Xk B, 2 A Sk T A I R R D I A AR
CARIS S kA TR SV (AN I SRR
BRI T« USROS WL 2 AT
RIE AW TG S5OSO e R T
A5 R BRSNS Ge vk 23 B 55 5 VR, VR AR 4R
DT S R 54 5 R AR PRI
S FR) 5% Wi, S50 SR T8 30 3 A A 35 250 B 8y R i)
FLRETT IR 4 T L AR AT R ST I
"L W PR 3 45 R A — 5 R RE T Dy B
. ST E 5 AES R . PR
OB 4 Tt 1 5 A5 P R SR B AR M

1 HREHR

95 (31°43'~32°25'N,117°16'~117°51'E) ¥it
A T 2 s T, KT U AT X R B
11 B RANEHEEX /2 il ORI S X
TR SR Z) 14000km?. Hh 34 g i LA, PE S 4
L DX, 2R b A e B R v 1 DX 9 T % 2 AP JL
S JE BB AT RN NI 33 4:POLIIE ST IX
FEA7E WL 1.2000 4F SRR N T4 779 1
N, i35 GDP 2K 481.5 14, AL Ny 44%.2013 4F
IR R 1300 77 N A AR 77 RE IR 5578.4
10 IR S A 67.8% . A NETH A b 48 23401,
T SRR I A2 0 X3 2 A4 ) A AN rh
DX WA 1 B R I |



8 PR G5 B 2 ARG SOW AR A 5 o B R L RUBE U 3125

— 1I5°E 116°E 117°E 118°E 119°E -

y | e

B [ b B i P P121/R38 7 7
’ A / /fj P120/R38 / A
!
Al | = /
= A it & — )
s fi e T ——
; z Bt
g_ ‘ . é P121/R39 / YREER
Sk Jpm / AR
HER T — / 0 200 km
- p TT— L 1
A HHIEY A

- £ fﬁ z =-=_=E:"

- S R - 4 H
5 i G ;

z | E rﬁ%ﬁe E i pisimnte:

2] . 2 A =0 s0km BH -
i 1 T~ L T e
[ RSB

z Hagh il 7 z

g 0 120k | Z

& | cmnm s N S -

115°E 116°E 117°E 118°E 119°E
1 WA B A A 9 Ak KA 5T
Fig.1 Location of Chaohu Basin and map of cell samples
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Fig.2 The spatial characteristic of LST from 2000 to 2013 in Chaohu Basin
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Fig.4 Changes of LST’s statistical variables at five scales in Chaohu Basin (2013)
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Fig.5 The spatial heterogeneity of LST at five scales in Chaohu Basin (2013)
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Fig.6 The regression analysis between landscape structure and LST at 3km scale in Chaohu Basin (2013)
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Fig.7 The change characteristics of scale effect for correlation between landscape pattern indexes and LST (2013)
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