ISSN 1000-0933
CN 11-2031/Q

FESESESES
AR E R E S IRET R L
4 4 8 B B HAR

E



LA AR

L XX
" (SHENGTAI XUEBAO)
remsmcsns 0 b 32 & B 8H 202F4 R (FAT)
H X

AL HLIR 5 A 5 v A G AR KB B 2 BE 0GB oeevvennerennnneeeeennneeeeeai e e aaan e e eaaaans T ¥HEE (2303)
B K BE I T L BT Frevevveevmeenmeennneenueenieeneeeneee s e ENE,REE, TRA, % (2311)
TR REAE S P B AR A T E A oo X\ R, H & E L% (2320)
BT G IR 5 B AR M e eerere e BOM, B bR, FHEMN, % (2331)
]*]%?ﬂ%/iﬂi’&Bﬁ:mi%iiﬁ%&iiﬁﬁxﬂbﬁ%ﬁﬁh\#ﬁ ........................ 5&&%/@,?&%,§$m ,% (2342)
e & A T RIBRAB I Y B AP B AR TRA v wHD, T BERAE,F (2351)
TSR L S B 7 ik AT AME R R B AT Fra oo BRIK, % g (2361)
2010 4R 2 RIEHIL MR KT KA RBDHT ooerrrmmereenmnii K OW,KzE, ¥ #,% (2371)
ATmiet kb AReGFEEFREEFFBERAE ZF oM ooeeeeeeennees Z e, ¥ Ik £, EIE® % (2381)
o AT AR AL H R ) SR AR ARG A X g LI A A B+, UHE, REE,F (2390)
AT T TR A LA RGP RAFAE oo U B E KA, ER AL % (2400)
BT IR A T 0 AKAR B FUAE T +eeveeerneeee e Ao B X E,IHEF,E (2410)
L TEE F A L8 AR B ZH A5 5] T vveerrrnrerrnneeriiieniiie e, W B EER,E R (2420)
T R-ID” TSR BACB I A B 5 3 51 47 09 % om AR FE THARBEFIRA ] oeeveeerniiis

....................................................................................... =2 o jﬂk,%@ (2430)
22 RAEE S FNRBEAT B oLy JB) 1 2L T IR 3575 JE A v L e KR, B EH % (2439)
PR I AN N B a0 TN 1) -y E P FEAW,EHE, & 1,5 (2447)
B HAN e T BANA TR EIE T IR AR BT 0 LEAMFAE v LA AR RETR G (2458)
I i For 5 R T BB HE S C A A F B F G L v AR, E4R 4 AR, (2466)
Ik S A T AR BT AL IR v R AR A e B XA, BERE % (2474)
TG R ALAE TR FABL B 25 oo evvvvrrernnerrneeeeerineetee et e e e B, X, L —, % (2483)
S T e N E T A AT RER KA NLLE (2491)
LG KA B E DT AT T EARBET IR BT oo

....................................................................................... WE KAk, E KT, (2498)
FhF A ik A AR R D) B EACI LG T o vvvenernrreeeeen AR TG, H T B, F T F (2506)
ok B EOR LI mFe UV-B 5 43558 A AL K AR B oA e

....................................................................................... HE K BIRE, ZEE % (2515)
AMF #Fo% B 4F L3 AE % o i A 3L 18 MM TR G oo fRE #hE &, & 4 (2525)
GG EETE TP SAEM IS o BEELFEF KR OW,HF (2532)
AT ANEIT S ) 3 B IR ST BT e eerveeemeremenneeneenieenieenaeeaeenneas IMERE, EER, B K, % (2539)
BT A E KARTE G AL E S AME AR cvvvvneeeeeeeerriiiae e BE I % (2550)
PRIFARR 2 23 R A9 AL S AT R IFAE AL R B A «ovvvvnnnneeeeeniiinnnnnn ERTrE, 2 HE KN A, % (2561)
Fit5LER
R FTREERAES TARIRBARE BT oo T, m M, EREF (2571)
i) i 18
JREREACTE BRI B G AIF G0 e veeonrnenenn ettt T #&,8H F,ik #H,% (2581)
IR T 25 L MR AR 09 TR B 1A B AT AR oo Moo, EE AR, AR, (2588)
ki
F 25 R R B AR AE vt IR LR oo v ST AR T, KRR, % (2596)
REVZH KR E A AR LI TP A AU £ Frvvrvnrnneeeererrrnninineeenannniins LhAEEL,E % (2603)
F 2R AN A BT L 2 FD AR PR GG 08 cvveeeeeeeeeeeeneeeeeeeee e WOLE B AREAR (2612)
FEFe T F 83 R AG T R RS A BRI 0 BRI Rl e oML ERS, RET (2620)

BFIEARSECN 11-2031/Q # 1981 # m * 16 * 326 # zh * P * ¥70.00 * 1510 * 36 * 2012-04

EEEECEE€CEEEECEEEEEEE

R B MM BT AEAR—— 2O Pt IV A VAR BT R e A AW SRR s T KT . T K RS &
PRRER M ARAE I B — RFNVFRR AL S A A BN, o 2 — SR, 2 MAR SR i 298 IR S UAE AR 82
H VA M T, A6 7 0 ot K TR R LA S, ORI AR, FE TP DA R B AR RS RS TP T AR
TR, E— W00 T T 26 5 0 e 22 (B A TR0, 0 2 A R 2 ) e R R Al A5k e st

FERME: BRI Jbahlb K% E-mail; cites. chenjw@ 163. com



5532 B 8 W S = & il Vol. 32, No. 8
2012 4F 4 H ACTA ECOLOGICA SINICA Apr. ,2012

DOI: 10. 5846/stxb201103080278

SRUETE AR SR, XIRATE , . N 52 TR B DX IR A B e 436 B A B SR WLRFAE 43T, AR 25241, 2012,32(8) :2342-2450.
Zhang HH, Li CT, Dou HS, Liu ST, Wang M. Red fox habitat selection and landscape feature analysis in the Dalai Lake Natural Reserve in Inner
Mongolia. Acta Ecologica Sinica,2012,32(8) :2342-2350.

ARG EFAMXRIMERIRFER E RS YHFES

R R S AL 5 B 3 1 2 5 \ VE 2 1
TR ,-3—}5&‘/7%‘ , E 0 ,5{'}7}""%} ,E 9
(1. MRIBE R AR b MR 273165, 2. AN E K P B ARSI, IR DIZR 021000)

TEE GEAEd, T8 BUE SN 2o B T S 1) FH 4556 35 305380t X o I A 00 o A3 Y5 B s il T AR KR, {5 B 2 AR
G353 0T Bailey’s 53T 8 BORIIRAE B R GEXT AT F AR DRI X AR R4 A B8 e 4 K 2B B8 0 SOWARHE AT T WF98 . 7ERIK
FIRN R FIRELEFIRE 7 5, 3R 10 mx10 m A7 245 A4~ (SEEAEJT 101 A X BRFETr 144 A4)  FFMERE T NI 7 A A 45
F AR R B R SR WK R BRI MR R X BRI T E AL TR L R
W A AR A 8 26 11 8 DR, 8 R B R LA B 2 IR I A B R P U 2 PR 7, 5 A B /K D5 B 2R A A B
PERE AR R BRI H A T, A Bailey's J7ri FIEE T 2R NG Az 5 4310 B ) 5 SR 145t « R D00 B 56 26 A VEE AR
EYEWIRP AT A B R B AR 2R 1093, 47 km? , (F AT XTI FR A 14. 05% ; 2R AR BEA LA 00 | S A0 E R 6 ) 05 3
PR 3 3 FiE BRI IR 2R 4721.79 km® , (RS2 X BRI 60. 67% . ; I3 1) A4 5 o4 VK DR Vb Ak ot S TET AR 2R
1968.09 km® , (FHFST X B THFRAY 25.29% , F&THHL(E 8 RGN Fragstats (9 5UULRFAE /3BT 15 | 2R 53 ‘B A B8 19 Tl AU 2
BEY R R 2 I BEE BN, P BT R BRI P BB B e K 5 OO HGE B A B RANE B B s — oS HE BRI
AR 2 BEYUE /D S BE BRI B RAG BUR R, P BEHUE B dR /N o IR IR 43 A T BEFB R 3 B H AR AP A=
B sl T i X S REIE B0 A SR S et A

SRR AN ABEERE  SOULRRAE s SR BT A AR X

Red fox habitat selection and landscape feature analysis in the Dalai Lake Natural

Reserve in Inner Mongolia

ZHANG Honghai'*, LI Chengtao', DOU Huashan®, LIU Songtao’ , WANG Ming'
1 College of Life Science, Qufu Normal University, Qufu 273165, China
2 Dalai Lake Nature Reserve, Hailar 021000, China

Abstract; Red fox, a canine predator inhabiting in the grassland of eastern Inner Mongolia, is positioned near the top of the
food chain. Tt plays an important role in rodent control. Consequently, research on red fox helps scientists accumulate basic
data and offers a scientific basis for the protection of grassland ecosystems and red fox management. Red fox habitat
selection in the Dalai Lake Natural Reserve was systemically studied from November 2009 to January 2010 and from March
to April 2010. Line transects were used for 101 plots known to be used by the red fox and for 144 comparison plots. We
processed our field data and analyzed them using principal component analysis. Using landform analysis of the study area
and other relevant research work , we defined seven significant factors influencing habitat; vegetation type, sheltering class,

food abundance, snow depth, distance to water sources, distance to fences, and distance to residential areas. Our results
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show food and sheltering class were two key factors that affected red fox habitat selection. Distance to residential areas and
distance to fences also affected the red fox habitat selection to some degree. Snow depth and distance to water sources had
minimal effects on red fox habitat selection. Using Bayesian methods and 3S technology, we analyzed landscape features and
studied red fox habitat distribution using an existing fox distribution map. We found that the red fox prefers two kinds of
habitats; reed pond and willow shrub. Reed pond and willow shrub covered 1093.47 km’ of the analysis area; red foxes
also occasionally use watercourses, typical grassland, and meadow steppe which covered 4721.79 km®; unsuitable habitat
including open water covered 1968. 09 km’. Those were 14. 05% , 60. 67% , and 25. 29% of the analysis area,
respectively. The unsuitable patches were mainly water covered with little sand ; they were not studied. We concluded most
of the suitable habitat patches for red fox are relatively smaller in size and fewer in number compared with red fox habitat in
other areas previously studied by other researchers. The shapes of the three types of habitat listed above are suitable for the
survival of the red fox, but the distribution of each type of patch is too concentrated to provide adequate distribution of the
red fox population. We conclude the number of suitable patches should be increased to provide additional and more diverse
types of grassland patches suitable for red fox across the landscape. We recommend controlling grazing to increase the
density and the height of grass which, in turn, improves available sheltering habitat in patches suitable for red fox. Meadow
used for grazing and meadow reserved for red fox habitat must be strictly separated. Through this method some relatively
suitable patches could be improved to highly suitable patches for red fox. This would increase the red fox population and

provide improved rodent control.

Key Words: red fox; habitat selection; landscape features; Dalai Lake Nature Reserve
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F1 FRMEEEFEPHEEER
Table 1 The Rotated Matrix of the Eigenvector of the Habitat Selection of the Red Fox
FEhLSY Principal component

A8t Variable

1 2 3
FHBEZET Vegetation type -0.924 0.280 0.023
(2% Level of concealment 0.835 0.091 -0.205
BYETE Food richness 0.928 -0.054 -0.086
ETR Snow depth 0.599 0.519 0.181
E/K JRIE S Distance to water resource -0.718 -0.360 0.306
FEFFIA2FEES Distance to fense 0.228 0.283 0.878
I 5 B A5 HE S Distance to human activities -0.569 0.704 -0.320
FHE{E Eigenvalue 3.661 1.063 1.050
Tk Z Ratio of contribution/% 52.306 15.189 14.997
AT FTEL Accumulative ratio of contribution/% 52.306 67.495 82.491

3.2 RO A 5 S Y A A FH e £

2t Bailey's Jrik X o Bl A= BE BEA T Al R FH-A 7 0500 3 B 45 4 < AR IO - 6 456 77 = S RTIAIRE DA 14 o
A3 5 IE AL EF SR e i) e Jir AT T 5 R G e % DK I A A 58 (U A AR B G P E R T IR DT VD A AR 55
PSR A AL AR RS AE B A D BRI — 4528 ) o DRI = 3 AT DA D o0 I ) i 1 A 5 LR
Ji ) R RT3 D AR Y — PO AR B 5 UK R AR B D AR A AN AR B

F2 FIMEBMAERERPH AFEE
Table 2 Habitat Availability and Actual Use by Red Fox

e AT HIEFH LWJ bR L Bailey's 95% A X [f]
Habitat type Expected proportion used Actual proportion Baile)i’s 95% (:onfiAdence
(n=144) used (n=101) interval for Pi
IR JE Typical grassland 0.465 0.386 0.257<Pi <0.517 (o)
48] BEJF Meadow grassland 0.333 0.267 0.156<Pi <0.393 (o)
Y38 Bend of a river 0.083 0.059 0.012<Pi <0.146 (o)
F %53 Reed pond 0.042 0.129 0.053<Pi <0.235 (+)
W Willow shrub 0.035 0.158 0.073<Pi <0.271 (+)
VK ice surface 0.042 0 0.000<Pi <0.000 (-)

+o MR - R O BEMLIEPE

3.3 FRIGEFRM AR AL & AR BT R 1 A OGP 23
Xt ARIAE £ 19 A= 155 28 5 46 4 155 R F- 14T Kendall’stau-b 1 Spearman 5& 3¢ A & 4347, 45 51 s A Fh 0 1
AR B (K 3) . AKX EY)FEEATEMN R ENEMC(E3) , EYF & 7RI S £
kR B AR A B A RIEE 5 R A B B | B G F A 3 A EAHOC (3R 3) |, iX U TR i TR A B R B
WA AE PR ANAE BE e v B Hi A 5 A= B 2RI K PR IR 2 T IRAAAE — 8 A IE ARG (3R 3) , B B /K 5 25
®3 EBXRBSLEERTHLRBUER

Table 3 Correlations of Habitat Factor and Habitat Type
H: BRI Habitat type

BTN

Habitat factor Kendall'stau-b H#5C 57 Spearman HHR AT
HHIC R AL R FHIC R AL HER
B F & F Food richness 0.848 ** 0.000 0.91** 0. 000
I B SR Distance to human activities 0. 660 ** 0.000 0.691 ** 0. 000
[l 9% Level of concealment 0.608 ** 0.000 0.707 ** 0.000
FE7K YRR Distance to water resource 0.551** 0.000 0.611*" 0.000
T Snow depth 0.356* 0.018 0.375* 0.016
[ A2 85 B Distance to fense 0. 106 0.470 0.117 0.468
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P B P R B 5 4z 85 [HF Habitat factor L Weight
1 E FE Food richness 0.50
FHIZUOMT X 4 S F e M e o6
ST KN B ) AT 70 HT A3 U A8 TR g e Distance to human activities 0.16
IR (£ 4) . B K LB S Distance to water resource 0.07
3.4 AINAEGE HAE S A E E ¥ Snow depth 0.07
AR IR AR E B (T8 1) AT LU Y, 700 PEFEIA2FEES Distance to fense 0.03
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RAERAGE, FRR SR — BB (R 4) . £ 02 4k
AT XA L IR A7 9 2 5 (el 2 5 T16°50°0" 117°10°07 117°30°07 1175007 117°80°0" 118°30'0"E
LA B R — B B AR 85 ) 94 S T AR i B 5 DX T AR
B LEB Sk 74. 71% (2 4) o WA LoRE L BR T R E1 FMERERETHE
R K PRI M 38 AR I A7 2 O AEBRSE 1K Fig.1 The Red Fox’s Habitat Suitability Evaluation
HoAtu D UF-HRAT 3 Ai (& 1), 36 ) F AR IR 2R AT B
J B E SRR A,
x5 NEHAFRMBEFRHPHRAFIMHESERITFNER
Table 5 The Result of Red Fox's Habitat Suitability Evaluation in the Dalai Lake Nature Reserve in Inner Mongolia
A S AR Jie o ek T AL km? A I AR B %
Habitat Suitability Rank Number of cell Area Percentage of total area
3% FAEBE Most suitable habitat 1474 1093. 47 14.05
438 B A 5% Better suitable habitat 2735 2028.93 26.07
— 3% FLAEBE Suitable habitat 3630 2692.87 34.59
AN FAESE Unsuitable habitat 2653 1968. 09 25.29

3.5 PRIVESER SRR A
F S AL SBT3 Fragstats 3. 3 3PN AR ARAY 4 2SR A 55 3 — 20 047 SOUKF 19 40 07, 45 3L ik
N RIS HARIAAF I =250 RIS BA SR R RES B iR 22 | S B BE T AR R/ | S B AR$E B /)N
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SR BERT S fe K, X R0 U, AR A 36 B A B A s ) B S B AR IR S0 A, DA IR A B B ] ([
1) ol LABIE A X — A BR o AR IR — e i B A 5 1) R B i i /| P 42 R B T AR RSP 4R AR 48 Sl
R HIBEHT S fr /0 | 33K Ul A 2 IR ) — P B AR B mbe e A A B AT, AR A A 5 PV Pl o vl U
IRAA) — T T A 5 P A S AR X R ) 2 IR sl AR (1 1) o RN A 5 ) - 24 BRE B 1 B e
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F6 NRHEFRMBEFRBXFIMNERESVEREIEE
Table 6 The Landscape Index of Red Fox's Habitat in the Dalai Lake Nature Reserve in Inner Mongolia

, e R P AR S V-2 B R
B BEHHCR TERA T PRI
; Average patch . Mean nearest-
Habitat type Patch number ) Mean shape index . .
Area/km neighbor distance/km

i id F A2 5% Most suitable habitat 154 7.10 4.137 2.432

B5E T4 53 Better suitable habitat 128 15.98 4.446 2.180

— M0 2B BE Suitable habitat 108 24.93 7.684 2.130

A3 FLAE 35 Unsuitable habitat 14 140.58 1.952 8.214
4 Tig

ARAICHY HE 858 VR AN SR B XS B4 KRB A TR A B D] 7 O b 43 L iR A BT X A B /s A S i
FREE AR RUBE R F i 120 IR AR B 2 0 o A 45 PR 0 K RUBE TR 1 I 2 5 Al 20 20 R I AR
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PRARA B i AT B 2
4.1 WIRIE BTSN 1
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AMFTERI, AIAEB T IX T Z e P Y o B Achr , B B A TR A = 28 LR i
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4.1.1 B oR A B8 Ve A 2
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