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Abstract: Human-tiger conflict (HTC) is an urgent global issue for the conservation and population restoration of tigers
(Panthera tigris). Understanding the associated factors related to human—tiger conflict is an important reference of HTC
management. Hunchun is an important region for Amur tiger (P. t. altaica) population exchanging between China and
Russia, and with the increase of tiger population, it is increasingly urgent to study the correlated factors of HTC in
Hunchun. Based on the HTC cases from 2016 to 2020 in Hunchun, we used the occupancy model to analyze the effects
of 12 factors related to HTC in the region, such as aspect, altitude, and distance to prey. The results showed that all 259
HTC were caused by tigers preying on livestock, approximately 90% of which are Amur tigers preying on cattle, and
most of HTC occurred from May to July every year. The main important factors on HTC were aspect (2w, = 0.44),
prey distribution (Xw,; = 0.28), altitude (X w,; = 0.18), and distance to the coniferous and broad-leaved mixed forest
(Xw, = 0.13). Human-tiger conflict is more likely to occur on shady slopes, mixed broadleaf-conifer forest, and areas
with frequent prey activities. Therefore, to mitigate the HTC in the region,we recommend strengthening management of

grazing in the forest, mapping the different regions of management strategy for HTC, and increasing the conservation
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awareness of local communities.
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N5 28 2Ry T 4 BR A e 0 4 10 A A
MEMMEENRZ — (FEE, 2020). KA
Bahy 5 AN Z i wr e e g B, e e
X R ASEBL 3 W PR AR 0 2 2 06 B % (Trev-
es and Karanth, 2003; Woodroffe ef al. , 2005; Inskip
and Zimmermann, 2009). J& (Panthera tigris) & 4=
BRI R 22—, i TR A A X Y JE
SNPGRS NE= o U a7 & S = DN R LS
] U 7125 Hi (Goodrich, 2010). [ P #h24 3 % A
2 o 9 Y AF 9T B AL N R R IE A (kW R
2013) F A FE of 58 45 B RS it A A B 15 (Go-
odrich, 2010; Bhattarai et al., 2019), LI M X} & 17
TE 0 & 2 JF (Inskip et al., 2013; Struebig et al. ,
2018) % 7T . FEFRE, A KE MR AR
R FEERIIE XL (Goodrich, 2010), H i E N
PR o By b, AU AR ILIE (Pt altai-
ca) 5 N KK w58 SO AL (Li er al., 2009;
Gao et al., 2020) #EAT T HFFE ., MIAR D XF A LR o
BRI T S (1A e VI e T NG R U LS % o (T 11
ST R N R v o€ I A8 Y R AL (55 AR
S5, 2019), XX T2 AR R A E
BN E L

P b Dot v B IR 2 307 A I P R e BT 52
TR E B BRFR, 20135 XIFF, 2016), i
ZR AL PR TR S £R ORI B de A 5 0 I8k (BR Lz
85, 2011), FlAE ZRACEFVREECE IR IBE I (2177
T4, 2015), A PRI R EME R E
N B i 28 J5 1 5t I AF 1S 22 (1) #a B (Pettigrew et
al.,2012), MK T ANRHREERW LT, SFT
ARAL R BE 09 R4 IR . (Qi et al. , 2021; Jin et
al.,2021). JF N JE th 5 19 25 ] 73 A7 R AR F 52 2
N B 5 U 4 B B R4 . ASBIFSELL 2016—
2020 4 Y N R g i g LA, BT AR (Oc-
cupancy model) HE7 B AT (IR, A
P Permy, BERE ROGEE B AE 120 Rl X FE R XA
FEM R AT RFEHEA TR SE . BRI AR IS K LR
B, WARAL RS B 5 Bl U 22 HA DX 2 o
SRS BB AR 22 A

1 HRFE

L1 WX AL

TR X (Jh4i42°43' ~ 43°29", K&
130°17" ~ 131°15") o T~ 75 B SiE 1 5 66 1 36 M1 2R
B, RS B AR XA SR, PR A B
AR R, BRI 5 m, JE R s A
973 m; ZHUBENITIK R, BN EA, 20
ERREAER, F L HKIIHZEEIR, FARKIK
A, AT BRI RN 52 45 (B D <
i & T b Il R g U, R AR 2 XU
B, HETHRZN, EFRHEE, EHHD
Wi, &RFERERK, 4 H I 2 150 ~ 2 480 h,
SRS H RN 3°C ~ 6°C, MR R —23°C ~
-34°C , I/ 34°C ~ 38°C. JEFRMI 120 ~ 130 d.
T LIS B (Quercus mongolica) F7K thHl (Frax-
inus mandschurica) NACE MRS T F
By AT LK (Pinus koraiensis). /K M) . 21 5 2
(Taxus cuspidata) =5 F ¢ 8 SARPHAEY) 5 AR K
RN FLEh ) FE R ARACIE . ARALSY (Panthera par-
dus orientails). AL RE (Cervus nippon). i (C.
elaphus). Wi ¥4 (Sus scrofa). M (Capreolus pygar-
gus) 5 o L IXIE PR AR L PR 5 B AT RS R R BRI X
s, AR P E ST N AR SR BRI A KR B 2 Y
X, R 2018 4F ), Xl e 2 I B AL %
27 H, RIHEL33HA, LB 44 KILE
FIGEF 2RI R . RV R, S
T DN PR S (R Ry 22 H
1.2 BlRcsE S5k

UNAUEE RUSE/P S R A AL P $/1
H AR IX, BRIl Jm B A5 S 6 3 A2
N (2016—2020 4F), FPFEUHRIC 5 N A5 A
AMERRE D M B DLRAMER KON, SR
(i) R0 M e S N DT e R A R A A 1
B8 B A B R DX 0 2 AR AL R A 2 AR AL B i A
PEFm DT o ARALIRSE Y U y 2020 4F 4 2
T AL A (FLEESE, 2019) LA M 2016—
2020 4F- 34 75 1 A0l S5 smart 38§74 P A 2 504 4K

* HEHSC. 2018, SFAP R RN LR ——3 MOl AR AL RS S A 4l 52 . (b, 503 (13): 43.
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Fig. 1 Location of study area and Human-tiger conflicts

B, FEAAEMmARE . B RS, il
A5 IR R B 28 25 B AR AR A A2 AR 100 m N AR B
FAEAEE . B BRI AR TR R

= 72 DEM 218 F0 T AL 18 B 50k A T i =3
[8] % ¥ = (http://www. gscloud. cn/sources/), 43 ¥
#4130 mx 30 mo I ENVI 5. 5 #E47 5 5 IE
R MPEBEAE LB, S5 5FEEMIX 1 500 77 HE
DL S Wy A rh R O A A B, R B R
SR 5 (Maximum Likelihood) #F 17 + M F) FH fi# 155 .
iZ HENVI 5. 5 iR B HE BE T 2R BEAT RS FEVEAL , K
JEE VAR (R 25 S0 87% . b ) FH 2 A 32 B4 435 4t
123 B: N € 7 NN 3| )3 N 3 1L o NN 3 L 7 N 3
BT RENR ASHRANIA 1

WRHEFASEWISE (Li et al. , 2009) FIHFFEHb X )52
PR, FoATEREIR . 0. Jeom . BEJE RIXEE
B MEKVRRES . MR ES BERE AR B
£ WL RO S 2 o i ol N SN R O -
B RO I R R RS Y B B AR AR (R D),
BRI T ArcGIS10. 38R,

1.3 dydafsasy

FIFH o SR o (g B R 2 G SR A
N JE P SEIT a] 25 AR AT, 6B 2016—2020 4F4H
H ST AN PR P A TR AL . IR TR
JE 4 5B 1% (MacKenzie et al. , 2006): (1) J& 6]
BHEARBLITTAF G B R (2) RAESH L) SR
HITZ A E ST 5 (3) TTARBAU R T bk, H
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Table |  Variables explanatory for the human-tiger conflict in occupancy modeling

75 i Variable f#§ 18 Description $dli 4 Data type
4K Altitude (al) N5 K A A 1 B TEEK Altitude of human—tiger conflict sites 2175 B Numeric
W Slope (sl) N s e A=A S 093 B Slope of human—tiger conflict sites 427 1 Numeric
Wi IH] Aspect (as) TR g K A AV A% 1] Aspect of human—tiger conflict sites 2575 i Numeric
5 R N G 4 R X R 555 B Numeric
Nearl (nl) The nearest distance between the site of human—tiger conflict and residential areas RS
HEZK R B IR A A A BRI ) s %2275 B Numeric
Near2 (n2) The nearest distance between the site of human-tiger conflict and the river o
B T e e A T R R 4575 B Nomeric
Near3 (n3) The nearest distance between the site of human-tiger conflict and the farmland SRS
B R JNIE I A R BB I s B Numoric
Near4 (n4) The nearest distance between the site of human—tiger conflict and the coniferous forest Sahat
PEEHRRSCHBER AR A A IR S B ) R 675 B Nomeric
Near5 (n5) The nearest distance between the site of human-tiger conflict and the mixed broadleaf-conifer forest Solats
BB A HE 5 B AR R 50795 B Numerio
Near6 (n6) The nearest distance between the site of human-tiger conflict and the broad-leaved forest REZR IR
L S I IR A AN i L T T K ) e 10T B P
Near road (nr) The nearest distance between the site of human-tiger conflict and the main road JEZRAE bt Numeric
B HE N e B RO B £ B Numoric
Near pasture (np) The nearest distance between the site of human-tiger conflict and the pasture e
HRAE Y IR WG I A s A 0 1 IR s ) e

Near prey (nprey)

The nearest distance between the site of human—tiger conflict and the site of prey

S FIAR PR S R R AR R S

In the first column of variables, the words in brackets are shorthand for the corresponding variables

R AS R R (4) MRS E IR, JORTIRIN
e MR A, BT ARIEMENEE £
TR GRER, 2013), DIREAM HATHEE N
A (FEZE, 2014), FERFFE X IR 7 N 3 km *
3 km A& BTG, FE ST A% R IG H BE HLBE E— A
PN ALIERE RSV E DS & N ST PSS = S Aoy
AT

7 Bl AR ) A A 2 A I () B e R 3 A
AR RN E s . 17 AARAEF R ICA AR
REFM KA, “07 FIRTEIZRFEHITAR B 2]
PRI LA LA R, LSRN
] A0, fh IR N B i S AR g s, R
P B R B R SR L R I BE A 124> 5 8
B RS SERELE (K1),

MG T A ST ) B A B Y e A R A
B A% Presence (MacKenzie et al. , 2006) H 32 H [ .
fili FH SPSS 20. 0 45 45 A2 i BEAT AR AL AL 2], M
Pearson AH & M 43 BTk 96 12 A3 22 AR & 2 8] 14 41
Kbk, BB ENHCH B EHITHEIAE, A5
FH BF A 1345 5 240G 7F Presence " Ef T4,
S8 18 o SR A R A . EAS B T BLA A

HER A WCEL A ABETY (Long et al. , 2011), JFH 4%
YR B A A5 S, 1 ME U] (Akaike Information Cri-
terion, AIC) FEATHEFF LAFI B A 305 B0 5 FE 1
AAIC < 2 1 A6 #5208 B I 25 A die 1 A 2
(Burnham and Anderson, 2002; Berger and Barbieri,
2004), SERUE BRI R RE . R TS Y A S A Y v
A AR A P i (RS RUACE (A AR, A5 B A
AR, ACEAEANER TR X AR R L
BCRA R . RO B — A R (R B
HAE H (AIC Wgt) = 0.90 15~ , FH B.
Mitchell (www. uvm. edu/% 7Ebmitchel/software. ht-
ml) B HL 4% Sk E 47181871 (Burnham and
Anderson, 2002), 38 i 5HT TR 2R R R PEA I
X FE(B) A H 1 95% EAR X [R], LAk o
RIS HORE A, W b2 i 2 OGS 114 52 )
FERE

2 &%

2016—2020 =33 &4 N R R FHF 259 .
Hh FEHAME 2338, 5 R RFR
90%; HkmD, 18, 5 7%, MBFE Sk
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R 7 BRI 5T 7 ik TR AR, 1678
BEALA P& vh 58 S5 0Bl 1 TR AU g R At o 3 a4
R B T B A B 43 S R, Horp AAIC <2
I AL 64~ (£2), 4092 psi (al, as), p (. );
psi (as, nprey), p (. ); psi (nprey), p (.); psi (as, nr,
nprey), p (. ); psi(as, nl, n5), p (.); psi (al, as, nS),
p()e XO6MNRMPGH I PALTE 6 NI EHR: i
P Yem . BRI AR . BREA R AR R
By PR B B BE B RIER S ) L I A R PR

RN, PR MR S R AR R e R R Y
R R, ACEE (Zw) 40,44, HR WIS
PR EE R (Xw, = 0.28), 4K (Zw, = 0.18), FHEf

®2 AERMRSHEBEEER

Table 2 Selection results of human-tiger conflict occupancy model

I\Tiil AIC AAIC @5; Liﬁ?;}iod Ilja:)r:
psi(al,as),p(.) 737.67 0  0.118 1 4
psi(as,nprey),p(.) 737.87 0.20 0.107 0. 905 4
psi(nprey),p(.) 738.25 0.58 0.089  0.748 3
psi(as,nr,np),p(.)  738.42 0.75 0.081  0.687 5
psi(as,n1,n5),p(.)  738.71 1.04 0.070  0.595 5
psi(al,as,n5),p(.) 739.07 1.40 0.059  0.497 5
psi(as,n6,nprey),p(. ) 739.81 2.14 0.041  0.343 5
psi(n6,nprey) ,p(. ) 739.87 2.20 0.039  0.333 4
psi(nl,n6),p(.) 740.01 2.34 0.037  0.310 4
psi(n3,nprey),p(.) 740.20 2.53 0.033  0.282 4
psi(as,n1),p(.) 740.24 2.57 0.033  0.277 4
psi(n2,np),p(.) 740.77 3.10 0.025  0.212 4
psi(n6,nr),p(.) 740.81 3.14 0.025  0.208 4
psi(np),p(.) 740.83 3.16 0.024  0.206 3
psi(as,nl,n6),p(.)  741.05 3.38 0.022  0.185 5
psi(as,np),p(.) 741.16 3.49 0.021  0.175 4
psi(al,n4),p(.) 741.31 3.64 0.019  0.162 4
psi(al,n5),p(.) 741.58 3.91 0.017  0.145 4
psi(nr,np),p(.) 741.60 3.93 0.017  0.140 4
psi(as,nl,n4),p(.) 742.09 4.42 0.013  0.110 5
psi(as,n5,np),p(.) 742.17 4.50 0.013  0.105 5

Model average 0.903
AAIC 2 TR IZBH 5 /N AIC BRI AICHZ % AIC Wet 2 B
BH; No. Par. ZSHH R, BAARR 6 ML E B
AAIC is the difference between the model and the smallest AIC model.

AIC Wgt is model weight; No. Par. is the number of parameters; The

boldface part represents six optimal fitting models

FTRZEMRBIIEES (S w, = 0.13) (383). 652 K F
T, N PE PSR 3B R A A R R B B
DA K AR AL B A 0% sh A A B X sk, kA, ARt
PR 8 K & KA AEE BT A MO i (S K,
378 5 T R B A

®3 BWAERRRNEESHMEITE

Table 3 Parameters values of variable affecting human-tiger conflict

AR EL

Covariate BoOSE g o
W] Aspect -0.16 0.07 -0.68 0.37 0.44
PR YIRS Near prey -0.03 0.01 -0.14 0.07 0.28
MK Altitude 0.11 0.07 -0.40 0.61 0.18
B AT R TR A MR A IE B Near5 -0.03 0.01 -0.76 0.58 0.13
1 18 B Y P25 Near road 0.05 0.04 -0.32 0.43 0.08
P IX A9 B2 Nearl -0.06 0.07 -0.57 0.46 0.07

BAZHMIME: SEANMRMERZE; Lower CI(B) NHZHfHi1H 95%
BEF X8 T Upper CI (B) /3% Hfili v {H 95% B {7 X [a] L FR
Yow, A ERE

B is the parameter estimation; SE is the standard error; Lower CI (B) is
the Lower 95 % confidence interval of the parameter estimation; The
Upper CI (B) is the Upper 95 % confidence interval of the parameter es-

timation; >, w; is the variable weight

3 itk

N B2 1 5 A AF 5 % ] AR I B B %) ik 2
R4 A HEERNE L (Qietal.,2021), EAWEEH
VEAR 0 X & AR b pE e v [ ) T2 8 b, JEARAL
JE DA 2 3 ) v [ R 2R IE (Hebblewhite er
al.,2012), BRI 8% 2 AR AR B 5
o, AR AREY R A (Kéry et al. , 2013), ¥
Fh 5 R S 2 8] B9 ¢ & (Linkie er al., 2007;
Karanth et al., 2011), Ff 7% Z ¥ 1 3 & R4S b
(Rovero et al. , 2014) 55, FARUEHE B MR, A
WFFTR A 5 AR, BeF o rm) . B Wk, B
JE B DX B B 45 12 AN R f0 259 e AR i sk F 1
AT T EER ML XN B IS (A A R AR, R SR 4G
FE R g€ 32 B % AR A 3 S T B A R IE I e
WAL TR A PR B S 67 B, 36 1 1 2 M X B4 B e
RN EREAAEESHE L,

Hiu I 1 A5 ) N 5 g e XS o A (SR I
W%, 2019), &XF AR SR &A= —
S o N BT i 98 A 3 A A v A i B A B 3
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L8, X558 S0 & AR LA B0 2R
KifmZA K. I, RESATIFREENR
AR ERHEY) (A, 2013), Bl RS K
HE, ARARBATSEREY) s, ISk
Z (5KAE5F, 2019), [RIAFE H SRR X AE ) T
BEdRE M EWTSE, 2021), K&E FEREMEWL X
FAFR LA RE, W T LSRR N
UNAUIERE R U R SIS

RALRFEY B o3 T AR RN R N A
5 2L 52 W (Karanth and Stith, 1999; Miquelle et
al., 2005), )2 (8] 23 A0k 98 4 B P sh ) o3 A
A AT Ik B P MAE R (Carter et al. , 2015),
LN G GO P R N 70 = F 7 DRt o = 7 L2 SN VA
B (BEIhARIEEMR R, 2009; B EHEESE, 2020), &
B = 5 AR AL RS YT S A A [ SO I A X
RN AT, AR PR AE B X i ) T A
AR . AT BE I X 5 (Zohary et al.
1998; Landa et al. , 1999), 4. KL AILREY)
R B3 RS DU B 7 o £ R b R Y
R HA —E M

FERE AR BE BRI 8 TR AS AR 3 bk
B RETR SRS N PR i 9 AR 10 S0 1A S o AERT
0 W v N 1 o o 2 7 e O v e Ay i 9
JETE, AERSI M A B NS S . AR5
45 R R PR REVR ASARIE B =R A R rh 98 K A2 1
HEF T, MRS & BRI R A A7 (2
UK, 2009; ZEHEFAE, 2017). DA AR AL R AR B
HRAR IR KA B s, AT AR gy
R AN, NJRh IS B IE B S A S R, 2
R A BT W ke A K 1Y — R AT Ry K I (Wang e al.,
2018; Xiao et al. , 2018; Yang et al. , 2019),

PRy A W AR g X T4 i AR b
JERMEER ORI BOCEH BE . |, AR
Ry kA Z AR RN, FELEERXBR
0T B b RN Ry R A R SR 8 B G 0 R R 1 1 B
[ ot NS s A A | o ¢ o N | A LR P78 K
WEITR A pRrb e e, O i A AR b 12 3 2l DX Bl
HORCE L, R, AR Y A A BAR I B 1A it
AN G AT L, H AL B AR AR b B7 A4 o A1 S L
S N B 438 BRI, 3 A [R) S5 4 1) N\
MO BRI, E N SR M R P, fe
At DX PP R

SE L
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