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Responses of the occupancy and activity rhythms of typical desert mammals to

grazing in arid ecoregion
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(College of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] This study aims to quantify the variations in occupancy and activity rhythms of
typical desert mammals, analyze their behavioral adaptations under anthropogenic grazing disturbance, and
uncover the niche mechanisms underlying species coexistence in such contexts. Ultimately, it seeks to
provide a scientific foundation for biodiversity conservation in the arid regions of Xinjiang. [Method] From

May 22 to October 24, 2024, fieldwork was conducted in the Jinghe and Wusu management area of the
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Xinjiang GanlJiahu Haloxylon Forest National Nature Reserve. A total of 91 infrared cameras were deployed
following a 1 km x 1 km grid design. Single-species occupancy models and kernel density estimation were
employed to investigate the responses of representative mammals (including the cape hare, goitered gazelle,
red deer, red fox, Asian badger, and wild boar) to grazing disturbance across both temporal and spatial
dimensions. [Result] (1) During the study period, 10 073 effective camera-days of monitoring were
accumulated, yielding 2 017 valid images of wild mammals, 2 552 images of livestock activities, and 230
images of human activities. A total of 15 wild mammal species were recorded, including 6 national second-
class protected species such as the wolf and Asian lynx. The relative abundances index of species show
significant differences. The dominant species were the cape hare, gerbil, and red fox, while the wolf and
American mink were rare species. (2) In terms of spatial dimension, species exhibit a differentiation strategy
of “ specialization-generalization” : red deer and wild boar are specialized types, with their territory
occupancy rates being dominated by key factors such as distance from water sources, altitude, and encounter
rates with domestic animals, reflecting a high dependence on core resources; while goitered gazelle, cape
hare, red foxes, and Asian badger are generalized types, with their territory occupancy rates being driven by
weak effects of multiple factors. (3) In terms of temporal dimension, species achieve coexistence through
niche differentiation: the diurnal goitered gazelle has a highly overlapping activity time with domestic
animals; while red foxes, Asian badger, red deer, wild boar, and cape hare adopt nocturnal or crepuscular
activity patterns, effectively avoiding each other in time. The activity peak of goitered gazelle significantly
advances with the increase in grazing intensity, while the activity peaks of cape hare and red deer are
delayed with the increase in grazing intensity. The rhythms of red foxes, Asian badger, and wild boar remain
stable. [Conclusion] This study reveals the multi-dimensional responses of desert mammals to grazing
disturbance. Spatially, species exhibit a niche differentiation pattern of “ specialization-generalization” ;
temporally, they achieve niche segregation through rhythmic regulation. These findings highlight the
behavioral plasticity underlying species coexistence under anthropogenic disturbance, emphasizing the need
for species-specific management strategies in the future to enable targeted biodiversity conservation in arid
regions.

Key words: Xinjiang; typical desert mammals; grazing; anthropogenic disturbance; occupancy modeling;

diel activity patterns; biodiversity
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Fig. 2 Pearson correlation analysis of all covariates in the occupancy model
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Tab.2 Occupancy models for mammal species

EIE/ R SRR AAICc AICcHLH
psi(Slope),p(.) 0 0.11
psi(Water),p(.) 1.07 0.06
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psi(Human),p(.) 1.99 0.04
psi(Slope,Water),p(.) 1.43 0.05
psi(ALT,Water,Grazing),p(.) 1.25 0.10
psi(ALT,Slope,Water,Human),p(.) 1.60 0.08
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W% Lepus capensis psi(Slope),p(.) 1.04 0.05
psiCALT),p(.) 1.11 0.0
psi( Water,Grazing),p(.) 1.12 0.05
psi(NDVI,Water),p(.) 1.98 0.03
psiCALT),pC.) 0 0.10
psi(Water),p(.) 0.88 0.06
psi(NDVD,p(.) 1.00 0.06
. psi(Slope),p(.) 1.02 0.06
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psi(ALT,NDVI,Water,Grazing),p(.) 1.24 0.08
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Fig. 3  Factors influencing the occupancy of mammals

355 5 6 [A] S RPN ERE, B I P RO TECHCT R R
P e B SR o X AN AR R T 2 4ETT LT Rl ) AR
AL AHLH, 0 B AR X 3N 5 v R % i) 5 K
(122 FAG ORI SRS SR AL T OCRRAKHE
3.0 BT T B9 ES 18 i B R A

AT HAE N — P EE ARSI T, R A
S A W L Bh 0 1 2 ) 43 AT S =) o ASTIE S X A okt
JECECT 1 1 2 ) o o7 2 0 HE B SR 1 SR o4k, S B
HHAE AR 9 B2z R tbE N oy K. DR
FER I “REA BT 2% R o S S W« RO ST
T IR v AR D B O A B TR T, L e
RCHEEAAR DX 45, 5 58 DU i S KU s TN, 79 56 5K
B IE ¥ B R B, 3R I FE TSR AT g ad i {2
T ORSE Prb A R v JH A BE EE, EX N A E T
AL B, 5 15 P B 3 245 58 ) B T30 2

SEN el
5 MR, R F G RIS SRR 2
TR 2 (B W[5 S, S RE I I U T SR A AR 85
StIRE . FL AR AR 52 2 AN IR A IR R R, (H AR
— RN S, shZ MR E SR, XA P H
AR5 LM A 2 B 1 0 oo TR T A B e B 3
SR (M G2 RETT, M8 L RERS AL 32 T PU S E+F
FHR A5 A ) 3 A o Berpy, JRE I A BE 7 SR o
2%, RELHHZ (R E AR T I = P AR R
k5 R E AR A L G BRI o AR TBCHC TP T 10
WEFTIX I A, A JiE sl 7% 2 B0 i o R 5
MRS o X — 45 R 5 NS EGR (HSHD [ T A
SEA B 105U S BSR4 TSR
FEAR T 3EA7 BRI, )i mT e e o 2 [ B 1] S s
YEFFREE AT — B I 7 5, [BlEEAT Dy UM R 3



154 = N AN 48 %
B TR hEE
0.10 0.10 0.10
0.08 0.08 - 0.08 |-
2 0.06 - 2 0.06 40.06 |-
i i i
3 ¥ 3
52 0.04 | =004 | 52 0.04 |
0.02 0.02 0.02
1 1 1 ! 1 1 ! ) 0 1 1 1 1 1 L L ) 0
NSNS SN S\ SN SN SN ARSI NSNS S SR SN SN SR
i % I 2] I} 22
0.10 0.10 0.10
0.08 | 0.08 | 0.08 |
# 0.06 | M 0.06 M 0.06
8 & &
52004 F B2 0.04 |- 52004 |
0.02 - 0.02 | 0.02
0 L L L L L L L 1 O L 0 L L L L L L L J
LR ® P RS AR
SRR ORI IR SRR S SR R R AR A NN S SRR DA RN S
221 I 2] I %)
K By

& 4

A S K RIS TR E R

Fig. 4 Activity rthythm overlap analysis of mammals and domestic animals

R3 AEABRE T £ R
Tab.3 Observation frequency of wildlife under different
grazing intensities

PIFh AR MRBRIECO ~ SR HBRIEC6 ~ 251K) s (2610 &% A L)

Hh 162 149 244
7 64 57 47
=4 13 64 122
Ui 109 151 177
H B 4 20 46
Eigr) 3 4 44

BRI R . AT N S, SRR E T,
) A ) T 36 5 R T A A 1 A A 2 ) SR S
WILAF .

AN, FERAP X PRI T N YRR ILSE 7K
JSE B T AR H 2 1S O D AR E R, 2
X —RIF B NZ PP CIE LY i AR5, 2
AN FRATHE VR AR LU TR R I, SRR AN A=
A B AR 7K A T 27K A B A B A B AE ARG
DRI 2%, LA E A SR Ml 37 DA EE S5 OG
3.2 AT T BB 1E)E R R R

FETASA R, AR FOUE ST T I (A 4 B

0 A 2 7 1 2 B A S R TR B SR B S X
A SR . AW TR 3 b g AR ) I (]
M AR K o

1R “ESIAE AT, DRSS AR
I s B S R AN R H B3 S X E ML, X R
1o PR A 2 Ao 2 B T T A T AR [R] B A AR
R0 8] 58 5, I8 7S R I b RO B R A A
SR 52 71, BEMEAE 5 o & AL 5 M A ) b 4 AR S
Thfig . IXPin 52 77 9 AR s 3% 52, i s E s 1
TSI . AR, NKish&n
S8 I T N AT O BN R SR A, R W] %
Yokt NS TH0BA BR AT A N 538 RAE ST -

52 M R BRI, B DRE B
EMNEEFENTRENBL SR ENETZ LGS
HAF o HE T o Forh, REARN T B AL A Bl AR 58 B2 T
T 110 5 25 S AR R Bl e 0 (p < 0.05), eI — € 1Y
AT T BB o X e I T 1 2 [ R 5K R ) SRS AE
HAR S R GUH WA RIENIE. B4, [RI8 734 A4
SN I I I 8] A S A (e SEI AR, H R
BT B A RS R R I SR A i Y
FECZ TR, AT FE rb S A 135 2 19 8 R VA Bl T
HC5E REAR A T 032, {ELIX ] RE 5 R A Bl /N A K



S A SC I A5 FETR AR A X SR L Bh A 5 385 1 Bl A T e 155
0.12 o 0.12 Rt Fe
o 0.10 N 0.10
0.08 X .08
ﬁi 0.06 & 06
2= 0.04 & 0.04
0.02 0.02
0 0
0: 00 6: 00 12: 00 18:00 2400 0: 00 6: 00 12: 00 18: 00 24: 00
2 ey
0.12 I 0.12 R
0.10 0.10
= .08 = 0.08
ﬁi 0.06 & 06
2 0.04 & 004
0.02 0.02
0 0
0: 00 6: 00 12: 00 18:00  24:00 0: 00 6: 00 12: 00 18: 00 24: 00
e A2
0.12 sk 0.12 7H
0.10 0.10
0,08 0,08
ﬁi 0.06 & 0,06
i 0.04 & 0.04
0.02 0.02
0 0
0: 00 6: 00 12: 00 18: 00 24: 00 0: 00 6: 00 12: 00 18:00 2400
e e

ey [ RSRE (0~5%) [ HiRE (6~25W) [ msRE (26 WKL)
5 AFTRACREE N S S M S S T R

Fig. 5 Activity rhythms of various species under different grazing intensities
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