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Fig. 1 Overview of the study area
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x1 BEKIR
Tab. 1 Data sources
i pei=s GOy Bl A5

MODI11C3 0.05°x0.05° 2000—2019 ladsweb.nascom.nasa.gov/data/search
LU 1 kmx1 km 2005, 2010, 2015, 2018 http://www.resdc.cn/Default.aspx
NDVI 1 kmx1 km 2000—2018 http://www.resdc.cn/Default.aspx
DMSP/OLS 1 kmx1 km 2000—2013 http://www.resdc.cn/Default.aspx
NPP-VIIRS 500 mx500 m 2013—2018 https://ngdc.noaa.gov/eog/dmsp/downloadV4composites.html
PD 1 kmx1 km 2000—2018 https://landscan.ornl.gov/landscan-datasets
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Fig. 2 Comparison of night light brightness value and saturation index value of the zonal transect

on the north slope of Tianshan Mountains in 2010
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F2 THFAERNE
Tab. 2 Weight of land use types
2k Wit et Hiih KAk st dRibcll AT
D 0.30 0.05 0.05 0.05 0.55 0.00
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Fig. 3 Annual average HAI and population changes and area change rate of various land use types
on the north slope of Tianshan Mountains, 2000-2018
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Fig. 4 Spatial distribution of the intensity and change rate of human activity on the north slope
of Tianshan Mountains, 2000-2018
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Fig. 5 Annual average surface temperature, seasonal variation and anomaly index on the north slope
of Tianshan Mountains, 2000-2019
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Fig.6 Average annual surface temperature and inter-annual rate of change on the north slope of Tianshan Mountains, 2000-2019
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A TR0 L X SR X GBS 2, BOAS SCR AT IX i Ay 28 25 06 3l X 3,
(1) %9 HALS LST (AT 28 6Bk . Z2s AT A B, HAIS LST & IEAHG, &
ZReRPaSS A (7). IEAC XA 5 1 94.6%, T8N #F 5 M, Hr73.7%
B XA SR ARG, LB RTET (0.78) SHEET (0.84) AR E, BN
K B A SheR A e (K14), SSRIEAE, spIbsh X i T8kt ag K
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- - (g B a—
HHSAE N Ak R
B RO O HEMX NA B A SRR
B RGN RREATE . BT 1 P
OO {fvkX  ElOREMYL b R R K T

UNEE 4

Ry

B MRS B DR R
OO EAAZ gk

K7 2000—2018 4K L6k 0 5 A 28306 B AR L 3R AR fE AT B NTL Z8fb %

Fig. 7 The correlation between surface temperature and human activity intensity, land use change, population and
NTL change rate on the north slope of Tianshan Mountains, 2000-2018
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Fig. 8 LST, HAI, Landuse, NDVI and their changes in Kuitun, 2000-2018
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Spatiotemporal correlation between human activity intensity and
surface temperature on the north slope of Tianshan Mountains

CHEN Hongjin"?, LIU Lin"?, ZHANG Zhengyong"?, LIU Ya"?, TIAN Hao"’,

KANG Ziwei"?, WANG Tongxia"?, ZHANG Xueying"*
(1. School of Science, Shihezi University, Shihezi 832000, Xinjiang, China; 2. Key Laboratory of Oasis Town
and Mountain-basin System Ecology of Xinjiang Bingtuan, Shihezi 832003, Xinjiang, China)

Abstract: Research on the spatiotemporal correlation between the intensity of human activities
and the temperature of earth surfaces is of great significance in many aspects, including fully
understanding the causes and mechanisms of climate change, actively adapting to climate
change, pursuing rational development, and protecting the ecological environment. The north
slope of Tianshan Mountains, located in the arid area of northwestern China, is a typical area
that is extremely sensitive to climate change. This paper takes the area as an example to
retrieve the surface temperature of the mountain based on MODIS data, characterized by the
effect of the intensity of human activities on the night light, population distribution and land
use. The evolution characteristics of human activity intensity and surface temperature in the
study area from 2000 to 2018 were analyzed, and the spatiotemporal correlation between them
was further explored. It is found that: (1) The average human activity intensity (0.11) has kept
relatively low since the beginning of the 21st century, and it has been slowly rising in a
stepwise manner (0.0024 a™'); in addition, the increase in human activity intensity has lagged
behind that in construction land and population by 1-2 years. (2) The annual average surface
temperature in the area is 7.18 °C with an obvious growth. The rate of change (0.02 °C- a™") is
about 2.33 times that of the world. The striking boost in spring (0.068 °C- a™') contributes the
most to the overall warming trend. Spatially, the surface temperature is low in the south and
high in the north, due to the prominent influence of the underlying surface characteristics, such
as elevation and vegetation coverage. (3) The intensity of human activity and the surface
temperature are remarkably positively correlated in the areas with intense human activity,
showing a strong distribution pattern in the east section and a weak one in the west section. The
expression of its spatial differentiation and correlation is comprehensively affected by such
factors as scopes of human activities, manifestations, and land-use changes. Vegetation-related
human interventions, such as farming and forestry planting, urban greening, and afforestation,
can effectively mitigate the surface warming caused by human activities. This study not only
puts forward new ideas to finely portray the intensity of human activities, but also offers a
scientific reference for regional human-land coordination and overall development.

Keywords: human activity; quantitative characteristics; night light data; population
distribution; correlation analysis; north slope of Tianshan Mountains



