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Abstract: As an important part of regional ecology, the thermal environment of urban agglomeration has become
a research hot topic in recent years. How to choose the thermal environment quantification mehod for the com-
plex geomorphological features of urban agglomeration has been a difficult technical problem to be solved.
Based on this, This study proposes a solution to multi-sample, nonlinear, non-stationary and high-dimensional
function fitting. The calculation method is established, and the thermal environment surface model of Beijing-
Tianjin-Hebei urban agglomeration based on support vector machine (SVM) is established to reveal the temporal
and spatial morphological changes of the thermal environment of urban agglomeration. The results show: (Dthat
the SVM model has theoretical and practical feasibility in describing the spatial distribution of the thermal envi-
ronment of urban agglomerations with multi-core and multi-land-use types. It can optimize the differences local-
ly through the Gaussian Kernel Function according to the overall spatial distribution of the thermal environment,
and minimize the impact of default values on the fitting results of the model. Comparing with the control meth-
od, the spatial distribution pattern of heat island in urban agglomerations with complex geomorphologic features
can be simulated with higher accuracy. @ In the process of fitting the surface of SVM model, accuracy and the
time of fitting are important indexes to measure the results, and original image resolution is the decisive influenc-
ing factor. @ In 2003-2013, the most obviously change regions of urban heat island effect are Beijing and Tian-
jin. The heat island area of the two cities increased by 7091 km square and 4196 km square, respectively. The
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spatial trend was developing continually year by year, and the trajectory of gravity center of the heat island had
obvious spatial and temporal variations. Beijing's urban heat island is characterized by uneven growth in the
southeast and slow growth in the west, while Tianjin's urban heat island is characterized by the expansion of city
center to the surrounding areas. This study further enriches the quantitative methods of urban thermal environ-
ment assessment, and can provide quantitative and visual decision supports for urban agglomeration planning, ur-
ban construction, environmental protection and regional sustainable development practically.

Key words: urban thermal environment; temporal and spatial patterns; gaussian surface model; Support Vector
Machine (SVM); Beijing-Tianjin-Hebei urban agglomeration
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Fig. 3 Two dimensional simulation results
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Tab. 2 The moving distance and azimuth of the center of gravity of urban heat island in Beijing and Tianjin from 2003 to 2013

_— Jentii K
B /km R Bl v /0 Bl B /km sl /e
2003-2004 0.36 302.72 0.46 287.07
2004-2003 0.74 17.84 0.26 270.35
2003-2006 0.78 200.71 0.16 226.91
2006-2007 0.57 29.83 1.44 350.37
2007-2008 0.87 328.22 0.38 351.31
2008-2009 1.36 0.86 0.73 228.19
2009-2010 2.26 333.89 0.95 227.89
2010-2011 0.85 333.66 0.31 339.49
2011-2012 2.39 332.72 0.45 74.08
2012-2013 3.13 345.89 0.59 255.50
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