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Fig. 2 Linear relationship between Fv and Ts
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2 Ts Fv

Tab 2 Land cover composition characteristics of the transects and correlation between Ts and Fv

(%) Ts Fv
1 0 00 L. 26 379 40 33 2099 8 98 24. 65 -0 43
2 0 46 8 23 L 11 60 68 6 57 2 96 19. 98 -0 42
3 357 19. 47 15 83 35 95 7. 42 2 64 15 12 -0 42
4 2 98 27. 90 21. 61 23 13 15 33 Q 70 8 34 -0 40
5 1. 68 22 44 25 36 30 94 719 324 9 14 -0 45
6 5 34 17. 14 35 29 23 28 577 2 94 10 25 -0 46
7 1. 10 16 03 35 04 31 22 2 07 1. 03 13 51 -0 48
8 253 9 84 20 86 42 88 1 46 341 19. 01 -0 46
9 2 44 5 87 48 50 27. 46 2 88 321 9 63 -0 52
10 6 35 13 04 16 95 54 51 Q0 89 Q 45 7. 80 -0 49
11 3 80 12 40 23 85 42 12 1. 17 0 84 15 81 -0 47
12 2 24 11. 40 38 87 35 73 7. 45 2 08 2 24 -0 51
13 4 70 7. 08 60 36 20 51 4 64 Q72 1. 99 -0 55
14 0 38 515 61. 66 26 27 1. 45 2 07 302 -0 57
15 Q0 63 5 58 253 55 26 10 84 253 22 63 -0 49
16 1. 80 9 08 6 70 47. 67 9. 57 376 21. 42 -0 45
17 Q29 0 88 1. 02 47. 88 31. 82 Q73 17. 37 -0 30
18 235 17. 96 18 93 2392 18 70 1. 61 16 52 -0 36
19 398 200 89 24, 93 29. 62 5 35 2 56 12 66 -0 45
20 0 90 8 48 43 66 3495 2 38 Q 45 9 16 -0 52
21 0 90 771 14 65 67. 22 Q0 26 Q 00 9 25 -0 51
22 317 9 52 37. 13 32 08 2 94 529 9 87 -0 50
23 1. 49 14 50 25 48 3409 527 2 28 16 87 -0 45
24 217 17. 94 35 22 24 39 317 117 15 94 -0 46
25 297 17. 87 33 96 30 35 1. 35 292 10 58 -0 49
26 332 8 85 35 12 36 46 4 56 5 04 6 65 -0 50
27 307 8 95 43 57 24, 58 9. 40 Q0 45 999 -0 47
28 012 271 68 19 2275 4 04 179 0 40 -0 58

Ts Fv
. -0 31 -0 39 -0 64 -055 -0 22 -0 52 -0 14
* 0 05 (correlation significant at O 05 level)
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Fig 3 Example ( #11) of transects derived from the aggregated images of Ts and Fv in different resolutions
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Tab 3 Correlation between Ts and Fv across resolutions in each land cover type

(m)

30 60 120 240 480 960
-0 31 -0 36 -0 41 -0 39 -0 37 -0 35
-0 39 -0 39 -0 41 -0 39 -0 37 -0 34
-0 64 -0 70 -0 74 -0 73 -0 69 -0 65
-0 55 -0 58 -0 59 -0 59 -0 58 -0 55
-0 22 -0 25 -0 26 -0 25 -0 22 -0 22
-0 52 -0 54 -0 57 -0 56 -0 56 -0 54
-0 14 -0 18 -0 19 -0 16 -0 15 -0 12
Ts Fv -0 43 -0 52 -0 61 -0 58 -0 52 -0 47
* Q 05 (correlation significant at O 05 level)
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Study on land surface temperature vegetation
cover relationship in urban region: a case in Shenzhen City

ZHANG Hsiao fei">, WANG Yang lin"?, WU Jian sheng"’,

LI Wei feng3, LI Zheng guo2
(1. Graduate School of Shenzhen, Peking University. Shenzhen 518055 China;
2 College of Environmental Sciences, Peking University, Beijing 100871, China;
3. Department of Landscape Architecture and Urban Planning, Texas A &M University, USA)

Abstract; Studies on urban heat islands ( UHIs) have traditionally focused on relationship
between vegetation fraction(Fv) and land surface temperature( Ts), which are important
parameters to describe characters of ecosystem. The objectives of this study are: (1) to de
rive T's and analyze their spatial variations using Landsat ETM + thermal measurements;
(2) to apply linear spectral mixture analysis to estimate Fv of urban vegetation abundance;
and ( 3) to investigate the relationship between Ts and Fv derived vegetation abundance
using conventional statistics and fractal analy sis.

Based on examination of a Landsat Enhanced Thematic M apper Plus (ETM+) image
of Shenzhen city, acquired on February 23, 2004, the landscape classification of Shenzhen
is conducted on supervised classification and interactive modification, and the applicability
of Fv is investigated as an alternative indicator of vegetation abundance, and Ts is derived
from ETM—+ thermal infrared ( TIR) data To examine the spatial patterns of Ts and Fv,
28 transects (profiles) are drawn across through the center of the city on the image. Since
these transects pass over various landscapes with different environmental settings, an in
quiry into the fractal characteristics of the profiles using the divider method will help to
understand the factors shaping the city s thermal and vegetative landscape and lead to the
development of UHIs. The use of fractals for analyzing TIR images will improve our un
derstanding of the thermal behavior of different land cover types

Results demonstrate that Ts possessed a slightly stronger negative correlation with
the Fv for all land cover types across the spatial resolution (30 to 960 m). Fractal analysis
of image texture show s that the complexity of these images increased initially with pixel
aggregation and peaked around 120 m, but decreased with further aggregation. Correla
tions reached the strongest at aresolution of 120 m, which is believed to be the operational
scale of Ts and Fv. The spatial variability of texture in Ts is positively correlated with
those in Fv. The interplay between thermal and vegetation dynamics in the context of dif
ferent land cover types leads to the variations in spectral radiance and texture in Ts. It is
suggested that the areal measure of vegetation abundance by unmixed vegetation fraction
has a more direct correspondence with the radiative, thermal, and moisture properties of
the Earths surface that determines Ts.

Key words; land surface temperature; vegetation cover; Shenzhen
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Fig.1 Geospatial distribution of land cover type, Ts, and Fy (Transect lines are superimposed and numbered )
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