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Spatial pattern of land use and land cover in Urumgqi in 1990 and 2009



880 32
1) 87 92% 89. 21%? D5 - (1_T6)[1+(1_65)T5] (4)
, LucC R . T, (K); Ty
2. 3 (K) 3¢ b@ .
( 0 ~ 70 °C )9 ag —
2.3.1 —67, 3553515, =0, 4586065C, D, :
L) ’ (3). (D . T.(
[l
: AN ) e ( )
T, = KZK (@) (2) o
In[ 1 !
L1+ 755 ’ ’
. T (K);K, K, Landsat CTo (To) ’
2.3.2 :
[17] T, =16.011040. 926217, (5)
) T, = 19.2704 +0. 91118 T, (6)
. To
o —2
T, = {a,(1— C; — Dy) +[b;(1— C; — Do) + wig s em ) :
Cs +D6:|T6_D6Ta}/c6 (2 [17:I°
CG — €57Ts (3) ’ ( 2) °
I‘-.'
V4
-
f
=0T I 15.1-200C [C125.1-300C I 35.1-40.0C
. 10.0-150C [ 200-250C [ 30.1-35.0°C . 40T
0153 9 12km
21990 2009
Fig. 2 Spatial pattern of land surface temperature in 1990 and 2009 in Urumgi
« 2) s
3 / /
3.1 / ° s
4293 610.5 m?, 44, 73%,
1990—2009 , 36. 05%;

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



881
29 355 m®, 15 01%.,
(20. 67%) , ,
(19. 57%) 433 656 m*, ; 4 756 622 m*,
13 11%, , 1990 25 11%,
58 31%, 1 ; ; 10.71% 6 43%,
2 1990—2009 /
Table 2 Land use and land cover change matrix during 1990—2009 in Urumgqi
/m? 1990
107 103.0 5016.0 48 336.0 35 083.5 195 538.5
27 303.0 1146 982.5 911 857.5 1220 997.0 3307 140.0
46 483.5 2181 361.5 11 707 031. 0 5008 675.5 18 943 551. 0
44 004. 0 407 436.0 1519 705.5 7627 170.0 9 598 315.5
2009 224 893.5 3 740 796.0 14 186 930.0 13 891 926. 0 0
29 355.0 433 656.0 —4 756 622.0 4293 610. 5 0
/% 15.01 13.11 —25.11 44.73 0
20 a , s ,
1990 2009 LuccC o 20 a
, 20 a , “ ”
C 3, , “ o 7 ,
( ) )
( ) ) ( o N N
) o , N N
) ) o
, 1990 s o
’ i 3.2 /
Landsat R
1990 2009
«C 2 ) N
LUCC )
o 4
N N 4
1990 2009 LucCC
m—p i
W 19904 K . 1990 10 C s
el 59.59%; 10~20 °C,
o v 0153 6 9 12km 44, 09%; 15~25 C,
319902009 40. 49%0 5 25 C, 74, 65%.,
Fig. 3 Urban expansion in Urumqi during 19902009 2009 15 °C



882 32
450000 1 . 19904 1990 2009
400000 =
250000 £ g @ ik «C 2 , 1990
< 300000 = o] 21. 63 °C, 2009
= 250000 = =Ry 30 3]
é 200000 - - E SRR M 27. 39 C, 5 76 C, .
" 150000 | = B o
HA H
100000 L Eé E? ,1990 10. 49 C
50000 géz =/ 37. 32 °C,2009 9. 65 °C
0 = =4 = i i ]
<100 104~15 15120 20.1-25 251-30 30.1-35 35.1-40 =400 49. 65 C, 2 ,
350000  B: 20094 ( ) ;
300000 b @ okik , ; ;
£ 250000 @ e
B 200000 F Btk ’ 3
g 150000 f SR 4 , 2009
100000 | °
50000 | C 2B )
0 — — -
<100 10.0-15 151-20 20.1-25 25.1-30 30.1-35 351-40 =400 ’
LR/ C o
41990 2009 /
/ , (5 C)
Fig. 4 Land surface temperature patches of different land 8 C 2, 4), 1990
use and land cover types in 1990 and 2009 in Urumqi 20. 1~25. 0 C .
0 18 113 659.5 m?, 15. 1~
82 76%;15~25 C, 44, 07% ; o
o 2
20~30 °C 149, 45% ; 20,0 C, 12 079 924.5 m°,
0 (>35C), 2009 (14 703 207.0
30 °C s
2 —~ [
63 75%. , 1990 m*) 30. 1 350 C,
0 2
2009 35, 1~40, 0 °C (9 048 123.0 m"),
( 3)0 <199O 16. 34 92009 10. 1’\"25. O C
C,2009 18 63 C); ’ 25 1~40.0°C
(1990 2587 C.2009 30,25 C); ot ’ ’
(1990 24,50 °C,2009 29, 33 ’ - 1990 2009
T , ’ ’
i /
4 1990—2009
’ 9 5’ © Table 4 Areas of different land surface temperature ranges
' ’ and their change during 1990—2009 in Urumgqi
1990 2009
3 ’ /°C /m? /m? /m?
1 <10 14 592.0 18 439.5 +3847.5
Table 3 Average values of land surface temperature of _ _ _
2 10.1~15.0 531 981.0 72 988.5 —458 992.5
different land use and land cover types in Urumgqi 3 15.1~20.0 12 079 924.5 87 837.0 —11 992 087.5
/C 4 20.1~25.0 18 113 659.5 690 156.0 —17 423 503.5
5 25.1~30.0 1399 720.5 6298 044.0 +4 898 323.5
1990 () 2009 ® 6 30.1~35.0 29 811.0 14 703 207.0 -+14 673 396.0
16. 34 3.25 18. 63 3.59 7 35.1~40.0 0 9048 123.0 +9 048 123.0
19. 79 1.70 23,34 2.98 8 =>40 0 1251 178.5 —+1251178.5
25. 87 2.06 30. 25 2.02
24.50 0.67 29.33 1. 09




3 / — 883
¢ 5, 5 : ; , ;
( >10 C), ( 0~10 . ; )
). N ( 0~10 C) ( o
>10 C), 5 , 20a /
0~10C LUCC s
) ) 6
10 °C; c,
. 2 . . /
/ , .
, LucCC
o ,1990—
2009 146. 26
236. 05 , 89. 79 ) 1. 61
; ) 1990
96.29 t 2009 359. 1 t,
1990 28 33 t 2009 522. 14
t , 373 18 43
, 2009
1546 km., 1990 10 ;2009
. P 26, 987 km®, 1990
= ?ﬁ“’“ 6. 5 517 M ; ,
— :ﬁ*"ﬁ 2001 “
0153 6 9 12km o T i
5 1990—2009 / ’ ,
Fig.5 Spatial pattern of land surface temperature
change during 1990—2009 in Urumgqi ’ LUCC
4 . / ;
:D
LuUcCC ) )
o 10
\ . . 1€)
, 19902009 . . .
. . , ;@
/ , , ,
1990 [19—20]
2009 . 8
) .1990 2009 (References) :
21. 63 °C  27. 39 C, 5 76 C; [1]

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



884 32

(1. ,2007,27(5) :711—718. 869.
[2] , . — [11] Saaroni H,Ziv B. The impact of a small lake on heat stress in
L. 12009,29(5) 1982 —989. a Mediterranean urban park: The case of Tel Aviv, Israel[J].
[3] s . s .. International Journal of Biometeorology, 2003,47 (3):156 —
L1 ,2009,26(3):434— 165.
442. [12] . . .
[4] , , . 30 a [Jl. .2006, 26
[J]. ,2010,30(3) :681—686. (2):259—264.
[5] Arnfield A J. Two decades of urban climate research: A review [13] s
of turbulence, exchanges of energy and water, and the urban [Il. ,2005,60(5) :761—770.
heat island[ J]. International Journal of Climatology,2003,23 [14] s s . /
(1):1—26. [J]. 12010,30(2):326—334.
(6] . . [15] . . 15a
[l ,1988.43(2):159—168. [l ,2006,28(3) :364—371.
(7] . . . [16] , , . Lyl
[l ,2006,21(10):1025—1032. ,2005,65(3) :5—9.
[8] Bottyan Z,Unger J. A multiple linear statistical model for esti- [17] ,Zhang M H. TM6
mating the mean maximum urban heat island[ J]. Theoretical [Jl. ,2001,56(4) :456—467.
and Applied Climatology,2003,75(3) :233—243. [18] . —2008[ M.
[9] Spronken S R,Oke T R. The thermal region of urban parks in ,2009:118—207.
two cities with different summer climates[ ] ]. International [19] s s .
Journal of Remote Sensing,1998,19(11) :2085—2104. 0. ,2009,29(3):571—577.
[10] . . . “ ” [20] R . GIS
— [Jl. ,2007,27(5) :866 — [Jl. ,2006,21(5) :432—434.

Study on Response of Land Surface Temperature to Land Use
and Land Cover Change Using Remote Sensing Data .

A case on Urumgqi, China

WANG Shan-shan', CHEN Xi', DUAN Han-ming*, ZHOU Ke-fa', Alishir Kurban'
(1.Xinjiang Research Center for Meneral Resources, Xinjiang Institute of Ecology and Geography . Chinese Academy o f
Sciences. Urumgi 830011 . China ;2 .College of Land and Resources. China West Normal University . Nanchong 637002 .
Sichuan s China)

Abstract: Rapid urban expansion has significant impact on urban environment. Study on response of land
surface temperature to land use and land cover change (ILUCC ) using remote sensing data is an effective way
to monitor and evaluate the impact of urbanization on urban environment. In this paper, we took an oasis
city in arid region-Urumgqi City as an example, and retrieved land surface temperature and detected land use/
cover change (LUCC ) and urban expansion of the study area by integrating remote sensing and geographic
information systems. Landsat TM images of 1990 and 2009 were used to acquire the land use and land cover
data. The single thermal infrared band was used to retrieve the land surface temperature. Based on the com-
bining analysis of LUCC and the retrieved land surface temperature, response of land surface temperature to
urbanization was studied quantitatively. Results showed that during the period from 1990 to 2009, land use
and land cover of Urumqi experienced a dramatic variation, rapid urban expansion happened, and the in-
creasing rate of urban construction area reached to 44. 73%, and this urban development had raised land sur-
face temperature by about 6 ‘C. Distribution of the areas with raising temperature is consistent with the en-
larged urban regions, which reveals that the urban development has raised the land surface temperature.
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