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Fig.1 Monthly precipitation, monthly relative humidity, monthly mean temperature, monthly mean maximum temperature,

and monthly mean minimum temperature in the study area from January to December in 2018 to 2020
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Fig.2 Schematic diagram of sampling points for long-term

monitoring of ground arthropods and aerial photographs of

long-term observation sites in the gobi desert
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Fig.3 Estimated families richness of ground arthropods using rarefaction methods in gobi desert from 2018 to 2020



5 2 1

PR . SCRETE M 21 TR sl TR AL AT WK Ll JEE iy i 211

FT1 20182020 XEMR T EIMENZE REEEMSHFEERFEFTERBSH

Table 1 The activity density, family richness and diversity index of ground arthropods

using semivariance function analysis in gobi desert from 2018-2020
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Table 2 Semi-variance function model and spatial heterogeneity parameters of

dominant ground arthropods from 2018 to 2020 in the gobi desert

# AEA HA PgMa(C,) BB (C+C) A5 /m L[ C/C,+O)]
L R 2018 BRI 0.41 0.96 38.68 0.58
(Tenebrionidac) 2019 BRIfIHEA 0.04 1.01 9.54 0.96
2020 BRIATHEAY 0.05 0.35 33.22 0.85
SR 2018 TREA 0.00 0.03 4.34 1.00
(Curculionidae) 2019 T A A 0.08 1.32 1.50 1.00
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iR 2018 BRI 0.01 0.26 17.23 0.95
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2020 BRIAIHEAY 0.09 2.64 12.67 0.97
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Table 3 Spearman correlation coefficient between the
activity density of main families of ground arthropods

community and precipitation and temperature

B [ 7K H/mm HREE/PC
B 5 fabr
r P r P
% sh % 0.49 0.108 0.68 0.015
PR 0.66 0.018 0.78 0.003
ZFEETREL 0.32 0.305 0.51 0.091

P kBl (Gnaphosidae)  0.50 0.097 0.69 0.013
125 HBL (Tenebrionidae)  0.76 0.004 0.94  <0.001
% H R} (Curculionidae) 0.63 0.029 0.86  <0.001
HEL(Chrysomelidae) 0.23 0.464 0.56 0.059
#4:10FH(Geotrupidae) 0.65 0.023 0.67 0.017

B} (Formicidae) 0.50 0.097 0.49 0.106
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Response of ground arthropod assemblages to precipitation
and temperature changes in the gobi desert

Ren Jialong', Liu Jiliang’, Wang Yongzhen’, Fang Jing’, Feng Yilin®,
Gao Anling*, Song Yuanxia®, Xin Weidong'
(1.College of Geographic Sciences, Shanxi Normal University, Taiyuan 030031, China; 2.Linze Inland River Basin Re-
search Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000,
China; 3.School of Ecology and Environment, Ningxia University, Yinchuan 750021, China; 4.Inner Mongolia Ejina
Populus Euphratica National Nature Reserve Management Bureau, Ejina 735400, Inner Mongolia, China)

Abstract: Ground arthropods are the main group in the food web of gobi desert ecosystem, the changes of re-
sources caused by precipitation fluctuation will affect the aggregation of ground arthropods, thus affecting the
structure and function of desert ecosystem.In this article, we conducted a series of microclimate observations us-
ing the trap method at a long-term observation site of the desert ecosystem in the Linze Inland River Basin from
January to December 2018 to December 2020, as well as the spatial distribution patterns of ground arthropods in
the gobi desert under the influence of annual and month of precipitation and temperature changes.The results indi-
cate that: (1) From 2018 to 2020, a total of 24 834 individuals and 45 families of ground arthropods were
caught. The dominant families consisted of Tenebrionidae, Curculionidae, Chrysomelidae, Gnaphosidae, Geo-
trupidae and Formicidae. (2) The results of Moran's / index analysis showed that the number of ground arthro-
pods was positively correlated at the spatial scale of 16 m and negatively correlated at the spatial scale of 56 m to
96 m, the semi-variance function and ordinary Kriger interpolation indicated that the ground arthropod families
formed clusters and showed strong spatial heterogeneity at different time scales. (3) The spatial differentiation of
Curculionidae, Geotrupidae, Gnaphosidae and Formicidae was mainly controlled by structural factors, while
that of Tenebrionidae and Chrysomelidae was controlled by both structural and random factor. (4) The increase
of precipitation had a positive correlation to the spatial community aggregation of the Tenebrionidae, Curculioni-
dae, Chrysomelidae, and Geotrupidae, and a negative correlation to the community aggregation of the Gnaphos-
idae and Formicidae, there was a positive correlation between temperature and spatial aggregation and expansion
of ground arthropods .In a word, the change of precipitation changed the response pattern and dependence degree
of ground arthropods to the micro-habitat constructed by shrubs and ant nests, and then affected the spatial aggre-
gation of ground arthropods in different years.

Key words: gobi desert; precipitation changes; ground arthropod assemblages; community dynamics; spatial

pattern



