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The simulation on Xi'an’s urban heat environment based on CA-Markov model

FENG Xiaogang, SA Liwei , LI Fengxia, LI Meng, ZHOU Zaihui, YUAN Longfei
(School of Architecture, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: A CA-Markov model was developed for urban heat environmental simulation. As a case study of Xi'an's, land surface
temperature (LST) were retried by Single-Window algorithm in 2000 and 2006. Based on the Urban Heat environment pattern of
Xi'an and by using the CA-Markov model, this paper simulated Xi'an's heat environment pattern in 2018. The results showed that: D
the CA-Markov model has a better simulation accuracy, which be used for the simulation of the thermal environment trend.@The
area size of different UHI types in 2018 from high to low were normal temperature zone>green zone>heat island zone>strong heat
island zone> strong green zone, with the respective ratio of different UHI types area being 70.2 %-+13.06 %+ 12.01 %+3.67 %+ 1.06 %;
the changes radio of the different UHI types from 2006 to 2018 being 0.31 % —0.60 %+ 1.2 %~ —0.84 %. —0.08 %.@The future
thermal environment of Xi’an tends to be better and the normal temperature area is dominated, but it may have further deterioration
trend locally. Therefore, the proposal in urban planning and construction of the thermal environment planning for the resident should
be considered as an important component.
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Fig.1 The flow chart of the technical
route of LST simulation
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Fig. 2 Xi'an's UHI map of the simulation and status in 2009
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simulated value of Xi'an in 2009
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Fig. 3 The result of UHI simulation of Xi’an in 2018
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Fig. 4 The atlas of thermal environment spatial variation in
Xi'an City from 2006~2018
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Tab.3 The table of the LST change of Xi’an from 2006 to 2018

— 2006 4E LST 2018 4£ LST 2006~2018 4E LST 254k
TEMEUA EAVKkm ER % Y A4 ERY km®  EARE/Y% TTHEUA BBV km® HBI%
WX 10402 936 1.14 9 658 8.69 1.06 - 744 -0.67 -0.08
HEX 127317 11459 13.90 119 599 107.64 13.06 -7718 -6.95 -0.84
WX 348986 314.09 38.11 354 169 318.75 38.67 5183 4.66 0.56
WX 282891 25461  30.89 288 771 259.89 31.53 588 5.28 0.64
X 115447 10390 12.61 110 007 99.01 12.01 -544 -4.89 -0.60
mIMGX 30808 2772 3.36 33 642 30.28 3.67 2834 256 0.31
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Tab.4 The transformation matrix of heat island of Xi’an from 2006 to 2018
2006 4 2018 4£
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X 685 105695 8847 3 849 523 0 9 658
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HIR X 3 20 2799 274335 11246 367 38632
X 10 71 8 041 2013 91 383 8 487 77 264
G X 205 57 4036 83 2 640 26 622 154 528
2018 &t 9006 112865 358466 294132 105899 35476 915 844
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