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Climate comfort change and future trend forecast in Liaoning Province
CAO Yonggiang LU Jie
( School of Geographical Sciences Liaoning Normal University Dalian 116029 Liaoning China)

Abstract: Climate comfort is an important basis for the construction of human settlements. Research on its historical evolution
and future trends is crucial to the coordinated development of humans and the environment. Based on daily meteorological data
from 23 typical meteorological stations in Liaoning Province from 1967 to 2018 the spatial and temporal distribution patterns and
evolution characteristics of comfortable days of various grades are analyzed by using linear trend and path analysis methods and
the influencing factors are explored. Estimated the impact of future climate change on climate comfort. The results show that:

(1) The number of comfortable and thermal uncomfortable days in Liaoning Province increases at a rate of 3. 22 d/10 a and 0. 32
d/10 a and the number of cold and uncomfortable days decreases at a rate of =3.54 d/10 a; (2) Both the distribution of com—
fort days and the trend of change of each level are spatially heterogeneous. The population of Shenyang has the strongest response
to climate comfort and the weakest in Chaoyang. ( 3) The main influencing factors for the change of comfort and cold and uncom—
fortable days are temperature and wind speed. When the temperature is high the effect on the number of thermal discomfort days
is obvious. (4) Under the future climate change scenario the climate comfort day in Liaoning Province will increase first to
reach the most comfortable environment and then decrease with the increase of temperature.
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Fig.5 Linear trend of comfortable days in Liaoning
Province from 1967 to 2018
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Table 2 Climate comfort and welfare index of Liaoning Province
/d /d
14.21 14. 06 14. 88 24.07 27.75 33.07 1. 69 1.97 2.22
14. 74 14. 68 15.52 21.98 23.19 27.85 1.49 1.58 1.79
10. 27 10. 50 11.04 11.85 14. 42 15. 44 1. 15 1.37 1.40
11.46 11.82 12.33 8.59 8.41 7.94 0.75 0.71 0. 64
9.77 9.97 10. 34 6.76 . 60 7.46 0. 69 0. 66 0.72
16. 49 16. 63 17. 08 11.49 .27 9.74 0. 69 0. 56 0.57
11.33 11. 62 11.99 12. 16 12. 34 12.93 1.07 1. 06 1. 08
6.02 6.11 6.28 8.90 .22 9.99 1. 48 1.51 1.59
11.31 11.13 11.58 7.50 7.15 7.16 0. 66 0. 64 0.62
5.33 5.38 5.65 7.28 7.25 7.86 1.37 1.35 1.39
4.52 4.62 4.79 4.40 5. 06 5.80 0.97 1.10 1.21
13.53 13.83 14. 65 14.03 10. 65 10. 87 1. 04 0.77 0.74
24.46 23.08 23.78 14.72 13.29 13.02 0. 60 0.58 0.55
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Fig. 6 Spatial distribution of the number of days in the climate comfort period under future climate change scenarios

3.2
RCP8. 5
20 o 52 a

( ) 52 2021

3



KSSD
: 2018
( References) :
50
. 2019 39(20): 1-6.

CAO Yun SUN Yinglong WU Menxin. Regional spatiotemporal
characteristics analysis of Beijing-Tianjin-Hebei climate comfort in the
past 50 years J . Journal of Ecology 2019 39(20): 1-6.
GIS
] 2008 63(12) : 1327-1336.
FENG Zhiming TANG Yan YANG Yanzhao et al. Establishment

and application of GIS-based human settlement environment index

model in China ] . Acta Geographica Sinica 2008 63( 12):

1327-1336.
1961—2010
J. 2016 35(11): 2053-2070.
LI Shan SUN Meishu. The spatial pattern and evolution of the

climate comfort period in Mainland China from 1961 to 2010 J .
Geographical Research 2016 35( 11) : 2053-2070.

BRUNT D. Climate and human comfort J . Nature 1945 155
(13941) : 559-564.

TERJUNG W H. Physiologic climates of the conterminous United
States: A bioclimatic classification based on man J . Annals of the
Association of American Geographers 1966 56( 1) : 141479.
OLIVER J E. Climate and man”s environment: an introduction to
applied climatology M New York: Jhon Wiley & Son” slns

1993.

( ) 52 2021 3

11

12

14

15

16

/1

I 2019 34(8): 1633-1653.
WEI Dandan LI Shan. Somatosensory grading of climate comfort:
seasonal anchor point method and Chinese case ] . Journal of Natu—
ral Resources 2019 34( 8): 1633-653.
. 50
J. 2017(5) : 2329.
CAO Yonggiang GUO Ming WU Rina. The evolution of the number
of comfortable days at different levels in Liaoning Province and the
analysis of their spatial division in the past 50 years J . Journal of
Water Resources and Water Transport Engineering 2017 ( 5):
23-29.
30

J. 2016 36(8): 1205-211.
CAO Yonggiang GAO Lu WANG Xuefeng. Regional characteristics
analysis of summer human comfort in Liaoning Province in the past 30
. Geography 2016 36(8): 1205-211.

REOF
] 2011

years J

34(2): 120-
124.
TANG Yaping ZHANG Kai LI Zhongxian et al. Analysis of Liaon—
ing climate comfort zoning characteristics based on REOF method

J . Environmental Science and Technology 2011 34(2): 120-
124.

. 40°N
I 2015 30(2): 327339.
YU Zhikang SUN Gennian. Analysis of summer climate comfort and
summer tourism potential in cities north of 40°N J . Journal of Nat—
ural Resources 2015 30(2): 327-339.
55
I 2019( 4) : 50-55.
ZHANG Xinyi ZHAO Yi WANG Xiaomei et al. Analysis on the
climate comfort of human settlements in Liaoning Province in the last
55 Years J . Land and Natural Resources Research 2019 (4) : 50-
35.
CMIP5 J.
2017 45(2): 298-312.

AO Xue ZHAI Qingfei. Forecast of climate change CMIP5 model in
Northeast China ]
45(2) : 298312.

. Meteorological Science and Technology 2017

J. 2015(12) : 19-34.

SUN Meishu LI Shan. The empirical model of climate comfort assess—

ment: review and prospect. J . Tourism Journal 2015 ( 12):
19-34.
. Excel J.
2005 22(5): 331332.
HE Fenghua LI Minghui. Application of excel in path analysis ] .
China Health Statistics 2005 22(5): 331-332.
(2 ) M.

2007.
WEI Fengying. Modern climate statistics and diagnosis technology

second editio M . Beijing: Meteorological Press 2007.
( jing g

41



17

18

19

42

/1

2016.
ZHANG Weijia. The spatial pattern and evolution of welfare in the
climate comfort period in mainland China D . Shanghai: East China

Normal University 2016.

60 a

I 2013 28(5):
812-821.
REN Xuehui LI Ying WANG Jian. Climate comfort evaluation of

human settlement environment in northern coastal cities in the past 60
years: taking Liaoning Province as an example J . Journal of Natu—
ral Resources 2013 28(5): 812-821.
REOF
I 2011 34(2):
120-124.
TANG Yaping ZHANG Kai LI Zhongxian et al. Regional charac—

teristics analysis of climate comfort in Liaoning based on REOF meth—

20

21

22

od J .
120-124.

Environmental Science and Technology 2011

34(2):

2019.
WANG Zeyu. Research on the influence of interprovincial population
migration on economic growth in Liaoning D .

University 2019.

Shenyang: Liaoning

] 2007 35(6): 827-831.
ZHENG Youfei YU Yongjiang TAN Jianguo. Research on the influ-
ence of meteorological parameters on human comfort J . Meteoro—
logical Science and Technology 2007 35 (6): 827-831.
IPCC. Climate change2014: impact adaptation
M . Cambridge: Cambridge University Press 2014.

and vulnerability

( ) 52 2021 3



