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Abstract: This paper quantitatively analyzed the effects of urban expansion on city thermal envi—
ronment taking the urban area of Lanzhou City as a case and based on the 1978 1993 2001
and 2010 Landsat/TM and ETM" images. The information of urban construction land was extrac—
ted by using NDBI-NDVI index and the land surface temperature was retrieved via mono-window
algorithm with the urban heat-sland ratio index and the land surface temperature grade maps
built. In 1978 -2010 the construction land in the central area of Lanzhou City increased from
87.47 km’ to 172.61 km®> and the urban expansion had a spatial consistency with the urban heat
island expansion. At the same time of urban expansion the urban surface temperature increased
gradually and the heat island area had an increasing expansion.
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Fig.1 Location of urban central area of Lanzhou 1978
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NDBI-SAVI
Fig.2 NDBI-SAVI map in Lanzhou in 1978-2010
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Fig.3 Built-up lands in Lanzhou in 1978-2010
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1

Table 1 Built-up lands and related shape indicators in Lanzhou Basin
(hm?) ( hm?) (%)

1978 8747. 64 1.317 1. 041 0. 66
1993 13410. 36 1.240 1. 040 0. 40
2001 15846. 21 1.229 1.037 0.42
2010 17261.91 1.179 1.027 0.44
1978—1993 310. 84 3.55
1993—2001 304. 48 2.27
2001—2010 157. 30 0.99

2

Table 2 Statistics of area of land surface temperature grading

() (km?)

1993 2001 2010 1993 2001 2010
9256 800 5856 8.33 0.72 5.27
24700 8344 6100 22.23 7.51 5.49
34456 10978 8767 31.01 9.88 7.89
30344 26111 14411 27.31 23.5 12.97
30522 35478 33011 27.47 31.93 29.71
43244 76678 57344 38.92 69. 01 51. 61
47800 61933 94833 43.02 55.74 85.35
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Fig.5 Spatial distribution of land surface temperature in
o Lanzhou



2602 30 11
50 . .
45 f
B il . :
%35 )
R . »=26.005x+22.188 ( 2004)
30 oo R'=0.6029
s e ¥ : ' )
0.2 0.4 0.6 0.8 1.0 o
I —{k NDBI-NDVI
6 NDBI-SAVI
Fig.6 Regression of NDBI-SAVI and land surface temper—
ature " Y B Y
ArcGIS  point analysis “ ”
300 23 .
NDBI-SAVI o N N
NDBI-SAVI 3 .
0.7 o 6 2001
o 30 . 20009.
85. 14 km’ 28( 11) : 2347-2352.
. . 2008. Landsat TM
. 19(3) : 45-51.
( . 2009. 2010.
2011) . 2009.
3 28(8) . 1594-1599.
. 20009. RS GIS
41(3): 198-201.
. . 2008.
28(5): 115-120.
. 2007.
’ ’ ’ 20(5)
1978—2010 39-43.
87.48 km’ 172. 62 km’ 2003,
- 1993 14(2) : 37-43.
81.95 km’ 2010 136.95 km’. . 2006.
2001 20
) . 19(2) : 44-48.
. 20009.
29(3) : 571-576.
’ . 2009.
° 11(5): 677-
683.
( \ ) .2011. 30a

31(3) : 351-357.



2603

. 2003.
18
(3): 129-133.
. 2008.
. 27(1): 100-108.
. 2010.
19(3) : 237-243.
. 2004.
27(4) : 603- 609.
. 2008.
17(1) : 163-168.
. 2011.
30

(7): 1504-1512.

Bohm R. 1998. Urban bias temperature time series: A case
study for the city of Vienna Austria. Climate Change 38:
113-128.

Oke TR. 1982. The energetic basis of the urban heat island.
Quarterly Journal of the Royal Meteorological Society 108:
1-24.

Rao PK. 1972. Remote sensing of urban “heat islands” from an
environmental satellite. Bulletin of the American Meteoro—

logical Society 53:. 647-648.

Reza A Weng QH Abbas A et al. 2009. Spatial-temporal dy—
namics of land surface temperature in relation to fractional
vegetation cover and land use/cover in the Tabriz urban
area Iran. Remote Sensing of Environment 113: 2606 —
2617.

Vrishali D. 2000. Impact of rapid urban growth on heat and
moisture islands in Pune City India. Atmospheric Environ—
ment 34: 2745-2754.

Voogt JA. 2000. Urban heat island// Munn T Douglas I. En-
cyclopedia of Global Environmental Change. Chichester:
John Wiley & Sons.

Xu HQ. 2007. Extraction of urban built-up land features from
landsat imagery using a thematic-oriented index combina—
tion technique. Photogrammetric Engineering & Remote
Sensing 73: 1381-1391.

Zha'Y Gao] Ni SX. 2003. Use of normalized difference built—
up index in automatically mapping urban areas from TM im—
agery. International Journal of Remote Sensing 24: 583 —
594.

1974 o

o E-mail: panjh_nwnu@ nwnu. edu. cn




