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Fig. 1  Geographical location of the study area
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Tab.1 The acquired remote sensing data
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Tab.2 Estimated results of Atmospheric transmittance

TO

/°C 1% /hPa /(g*em™?)
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Tab.3 Classification standards of thermal landscapes
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Fig.2 Comprehensive index and normalized values of five

indexes of urbanization in Yinchuan from 1978 to 2011
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Fig.3 Profile of LST distribution
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Tab.4 Change of LST in different land use types
Ic /c .
1989 2000 2013 1989 2000 2013
21.974 21.151 28.116 3.864  2.155 1.810
26.113 23.614 29.657 4.295 2.566 2.582 2000—2013
20.254 18.894 25.632 3.644 1.634 1.721
18.586 18.017 22.292 3.175 1.569  2.220
3.4
3.4.1 (1989—2000 )
1989—2000
5 1
1989 32.27 2000 !
14.03 2013 34. 45, N
o 6 7).
5
Tab.5 Thermal effect contribution index of different land use types
1989 2000 2013 1989 2000 2013 1989 2000 2013
17.77 26.26 34.44 51.49 73.44 85.34 8.90 12.69 13.05
47.31 59.38 30.95 84.11 90. 94 95.47 13.48 14.57 7.47
32.27 14.03 34.45 23.06 25.28 29.65 12.88 14.12 21.95
2.65 0.33 0.17 13.71 5.22 4.29 1.48 0.57 0.12
4 3a

Fig.4 Spatial distribution of thermal landscapes in the study area in 3 years
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Tab.6 Dynamic change of level indexes at landscape scale
/(m * hm~2) /100 hm? 1% 1%
1989 39.909 6 1.2817 1.9117 48.776 8 46.819 9 1.397 2
2000 67.840 6 1.300 5 5.378 5 45.992 9 49.890 4 1.362 6
2013 42.4373 1.286 0 2.348 5 50.090 7 51.662 5 1.339 1
7
Tab.7 Dynamic change of level indexes at patch type scale
1% /100 hm? 1%
1989 2000 2013 1989 2000 2013 1989 2000 2013 1989 2000 2013
3.29 3.47 2.54 0.06 0.22 0.11 1.31 1.33 1.28 95.69 92.54 93.53
34.77 33.32 31.89 0.56 1.53 0.57 1.35 1.30 1.35 94.56 92.21 95.37
33.71 38.35 39.49 0.64 1.23 0.59 1.39 1.31 1.37 92.93 89.19 93.73
15.72 15.18 17.68 0.41 1.68 0.65 1.33 1.38 1.39 92.75 83.30 90. 08
12.51 9.68 8.41 0.25 0.71 0.43 1.35 1.28 1.28 95.86 92.26 92.92
3.4.2 (2000—2013 )
2000—2013 o
5 km x5 km
; 3
X N Fragstats
Arc GIS
o 8
9
( 4 6 7). .
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Tab.8 Correlation coefficients between LST and landscape pattern index
1989 -0.206 -0.151 0.018 —-0.005 -0.142 0.123 0.161
2000 -0.282 —-0.005 -0.077 -0.053 0.008 -0.011 0.007
2013 -0.366" 0.161 -0.214 -0.099 0.197 -0.190 -0.186

0.05 (
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Tab.9 Correlation coefficients between LST and landscape pattern index of different land use types

1989 0.103 -0.232 0.088 0.054 0.181
2000 0.170 -0.230 0.202 0.027 -0.101
2013 0.279 -0.573** 0.286 -0.407" 0.342
1989 0.931** -0.061 0.916** 0.571** 0.591**
2000 0.702** -0.272 0.725** 0.206 0.519**
2013 0.830** -0.428 0.837** 0.832%* 0.084
1989 -0.963** 0.416** -0.934** -0.091 -0.397"
2000 -0.755** 0.247 -0.719** -0.101 -0.432**
2013 -0.812** 0.314 -0.815** -0.196 -0.135
1989 -0.581*" -0.494** -0.605** -0.226 0.161
2000 -0.348" -0.522%* -0.379" -0.382" -0.024
2013 -0.476" -0.057 -0.466" -0.199 0.148
0.05 ( ) * % 0.01 ( ) o
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Evolution of Thermal Landscape Pattern in Urbanization
of Yinchuan City in Recent 25 Years

LV Rong-fang' WANG Hao' WANG Peng-ong’ ZHANG Jian-ming'
(1. College of Earth and Environment Sciences Lanzhou University Lanzhou 730000 Gansu China;
Chinese Academy of Sciences Lanzhou 730000 Gansu China)

2. Information Center for Resources and Environment Sciences

Abstract:  Based on the Landsat images and statistical data in this paper the urbanization process and thermal
landscape dynamics of Yinchuan City were analyzed. The objectives of this study were as follows: (1) To analyze the
spatial and dynamic characteristics of urban thermal landscapes based on the landscape pattern index; @) To assess
the influence of the urbanization process on the thermal landscapes; ) To understand the relationship between the
land use pattern and the land surface temperature ( LST) based on the distribution index. The results showed that
there was a significant heat-island effect in Yinchuan City and the high temperature area was consistent with the
built-up area and the unused land. LST declined from the downtown to the suburbs and an obvious difference of
the dynamic characters of the thermal landscapes could be identified at the different stages of urbanization. LST for
various land use had obvious discrepancies the mean LST for the land use types was in a descending order of un—
used land construction land green land and water body. Different land use types had different thermal distribution
at different stages of urbanization. The land use pattern influenced the urban thermal environment especially the
spatial distribution of green land and unused land affected LST more significantly.

Key words:  urbanization; Landsat8 TIRS; the land surface temperature( LST) ; thermal distribution degree;

landscape pattern; Yinchuan



