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Typical characteristics of farmlands in Wolong National Natural Reserve in

Sichuan Province damaged by wildlife and the measures for mitigation
XU Jianying® , HUAN Yuting, KONG Ming

College of Resource, Environment and Tourism, Capital Normal University, Betjing 100048, China

Abstract; Currently, damage to farmlands due to wildlife and human-wildlife conflicts has become a challenge for the
management of reserves. Damage ascribed to wildlife is a universal phenomenon in and around natural reserves, leading to
human-wildlife conflicts and seriously impairing the effectiveness of biodiversity conservation. Essentially, wildlife damage
and human-wildlife conflicts occur when there is a shared landscape or habitat between humans and wildlife, leading to an
increase in competition for space and resources. Therefore, it is necessary to research and discriminate typical characteristics
of shared landscape for damage mitigation. Here we used the Wolong Natural Reserve as a case study site, interviewed 186
local residents living in the reserve, collected information concerning 170 farms, and then analyzed and identified the key
characteristics of damaged farmlands with the Binary logistic regression model. Akaike Information Criterion (AIC) was used
to choose the three optimal models. The results revealed a significant correlation between wildlife damage farmland
characteristics such as crop type planted, distance from farmland, distance from a rural road, and use of fences (with P
values<0.01 ). Furthermore, we subsequently discuss the reasoning behind the existence of these correlations and the
mechanisms affecting them. Specifically, farmlands growing corn and cabbage were more likely to be damaged because both
these crops are palatable to wild animals. Farmlands located closely to forests had a higher probability of being damaged by

wild animals. More than 60% farmland was converted into forested area by the Grain for Green Program, creating areas that
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could act as a corridor or stepping stone for wild animals to more readily access farmlands. The distance of the farmland from
a rural road played an important role in decreasing wildlife damage, since the road in the reserve hindered access to wild
animals as well as their activities. Interestingly, statistically, the farmlands protected by fences had a higher probability of
being damaged by wild animals. We believe that the local fence was not effective due to its poor durability and vulnerability
to certain animals, such as wild boar and porcupine. After completing our analyses, we proposed the following wildlife
damage mitigation measures: (1) farmlands should be managed according to their ranked risks to wildlife damage, (2)
local residents should adjust or change their crop structure, and (3) local reserve managers should plan and regulate
damaged farmland in a unified manner in order to increase the effectiveness of mitigation measures. In the long term, it is
necessary to alleviate local dependence on agriculture and transform community focuses to alternative economic activities not

related to farming such as tourism.

Key Words; wildlife damage; farmland characteristics; mitigation measures; Wolong National Natural Reserve; nature

reserve management
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Table 1 Independent variables (farmland characteristics) and their attributes in model

Sty ik AL Btz

Independent variables Description Unit Characteristics

{7 Location on slope AR HAL T LU A .0 (fE. 1 ILTe.2b
¥ Gradient Al ) A A 13 12.7°

IR Area A HB IR H 2.29*

JAFEIAE % Ambient vegetation A 1l B AR O HRIEAAED 1 TR 2> Hofb.0
5 Building A Hb BT A pranin &l 7.0

AT River A b BB 3 2 75 A AT UL R 1 F0

FEK Com TR FE P 254 R P S B

FEALTT Cabbage R PR 25 A 21 /0

1+ & Potato FRI VR 21 R 1 A0

A Road AR HBEES A B AR AE 100 m LA pranRin il A0

HLPHE Tractor road AR b PE B AP A FE 100 m LAWY EEE sl 5.0

BEARFHE B Distance to village b EE B AR B RS km 1.289*

FRM Forest MR AR ARARAE 100 m LI S Sl A0

[EIA% Fence A b2 AT Bl A sy 1 A0

BRI 0,1,2 S35 R R 328tk R [R1 2600 s P IME 5 b WSS B Th i 2 IR A
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Table 2 Features of farmlands damaged by wildlife
P SR 5 L Damaged by wildlife or not

AR Variables 532 Types SRR No damage K Damage 3T Total
{ii & Location on slope 111 B 49(45%) 59(55%) 108( 64%)
iy 13(26%) 37(74%) 50(29%)
1 T5e 2(17%) 10(83%) 12(7%)
WiJ¥ Gradient ¥l 7.45(0—70) 15.93(0—70) 12.69(0—70)
T Area ¥ 1.82(0.1—12) 2.57(0.1—20) 2.29(0.1—20)
HF A Distance to village I 0.73(0—7) 1.632(0—10) 1.289(0—10)
JH A% Ambient vegetation HA#kh 20(49%) 21(51%) 41(24%)
S bt 3(14%) 18(86%) 21(12%)
oA 41(38%) 67(62%) 108(64% )
@4 Building X 28(30%) 64(70%) 92(54%)
e 36(46%) 42(54%) 78(46%)
T River X 38(32%) 80(68%) 118(69%)
H 26(50%) 26(50%) 52(31%)
N | 100 m 4 39(34%) 75(66% ) 114(67%)
100 m Py 25(45%) 31(55%) 56(33%)
HUBFE Tractor road 100 m 4 33(38%) 53(62%) 86(50%)
100 m P 31(39%) 53(61%) 84(50%)
AR Forest 100 m 4 29(57%) 22(43%) 51(30%)
100 m P 35(29%) 84(71%) 119(70%)
FEIF% Fence o 55(44%) 69(56%) 124(73%)
H 9(20%) 37(80%) 46(27%)
Fk Comn ¥ 40(64%) 21(34%) 61(36%)
H 24(22%) 85(78%) 109(64%)
+ % Potato ¥ 47(47%) 52(53%) 99(58%)
H 17(24%) 54(76%) 71(42%)
FEAEF Cabbage ¥ 39(42%) 54(58%) 93(55%)
H 25(32%) 52(68%) 77(45%)

R B 718 368 17 20 B AR S % ) e b i P Y A (DRI L 728 18 28 PP A 2 IR A

3.3 BT AICc {E R TRUAS AR 7 e

H T AR AR MR IE S B A SR Z I ) R | R AR A M 25 B AR E 5 B A Sh R 2 (]
E@a‘é% N7 et fe AR A AR SETF AR AAICe fHR /X SPSS B h A3 2111 14 /\@m@ﬁ i

e 4 RERII (3R 3) R 1 B S/ NI AAICe {8 BHDRSCR S, A gl 19 A 7R 5 A oK JEAE T AR 2

FEIRE 3 B S RN w0, 0.2717 ,R7H 0.540, HK AR 2, AAICe fH ) 0.090, 15 1) A 78 E?ﬁf
K AL FRAR AR RS W, w,  0.2597 ,R* 2 0.529, FRR MR 3 AAICe jyo 270, B 45 A AR JE A
TR GEALFT AR A R I BE R B A R, RPN 0.561,w, 08 0.2374, 3K = AMERL AAICe {E AN
BT A AR ZEA K, R fe A S5 A 9 = AR At (%) A5 TR AR AR X B /)N FE PR R 9—14 1 AAICe KF
10, RIS RO 2E , S MEA K,
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x3 BEBKAICc PER
Table 3 Regression models ranked by AICc value

iR Model HAF & Variables R? AAICc w;
1 B0 N Vi A SIS N/ S e b/ AN EX R 0.540 0 0.2717
2 Fok AR ORISR 0.529 0.090 0.2597
3 oKk GEAE T ARAR A B RS AT BRI RS | A 0.561 0.270 0.2374
4 FoK GEAEH R AR B TR BEAT IR S R FEAE Y - 0.565 1.676 0.1175
5 Tk GEIEE FRAR B BER 0.502 3.353 0.0508
6 5 e 1 A S IO/ /AN S O 7 AN o 7 =B i i s L = v 0.567 3.672 0.0433
K GE AN /N R N AN R N N N AN 251 N
. ;gj‘gﬁﬁﬁ\m%\z B FBIRS AT BEATRE B R B SR 0.568 5778 0.0151
8 B0 N VAR I Y /N 0.458 9.546 0.0023
ok S Foy T A S e R = 7 g 2
9 ;;}:jﬁﬁggJ)I(M\L\E%\E]*_\/ﬂ()lb\EE/HEEI% JE B R, S R 0.568 10.587 0.0014
N 32
oK 3E S SRS VA 3 S 3 JE A % G5
10 ;ﬁﬁ@ﬁgﬁzdﬁm Rt VT R R R R A T 0.571 12,462 0.0005
N 5NN
Tk GEAE AR A AR AT A RE R R R T
11 LBHH e (o m 0.571 14.929 0.0002
12 Fok GEAEE R 0.409 16.444 0.0001
13 Fok GEEH 0.327 28.2294 0.0000
14 E S 0.221 42.802 0.0000

3.4 TR s R4 A

PG FARI) 3 AR B AR [ 25 RIS 0 25 T WL 4, 0 F B AR i R 8, PR wald #5560
KM OR H, U SCEABIRI RO (E | w2 A B A %6, DR oT 4 S B, Ay 1 A 2 FIA Ay 3
R 7 R g 2 SR ARAR I 3 (p<0.001 ), TR 20 1% 1E 6 %4353 R 80.6% ,80.6% ,82.4% , Wald K 5 25 5 3¢ B 52
e B A S0 A D 1 D) 2 4 0 SR HE AR U oK GEAE T RRPR 2B FRIRE TRT BERT R S R R R,
T GEAE R AR R A R 2 5 e B A Sh R R B B 3 i R (p<0.01) , & IR 194 F O =R
BRI 4,

R4 RERBERRZETFEEER

Table 4 Regression results of top three ranked models

TR T FIEZ5 R Factors in regression model TR B 25 5 Model test
A H¥ e SRR
Model Variables B S.E. Wals Sig. Exp(B) Chi square Sig. Prediction
accuracy
1 IR -0.882 0.472 3.491 0.062 0.414 85.902 0.000 80.6
/S 3.303 0.614 28.991 0.000 27.204
AL 2.509 0.605 17.206 0.000 12.287
N -1.423 0.497 8.189 0.004 0.241
PR AR B 0.191 0.133 2.052 0.152 1.210
ARR 1.960 0.498 15.460 0.000 7.098
§50 =3 1.466 0.534 7.540 0.006 4.332
2 I -1.052 0.458 5.272 0.022 0.349 83.582 0.000 80.6
oK 3.355 0.614 29.863 0.000 28.642
LA 2.424 0.598 16.465 0.000 11.296
N -1.584 0.490 10.450 0.001 0.205
ARIR 1.953 0.492 15.738 0.000 7.048
i50 =3 1.500 0.523 8.211 0.004 4.482
3 SR/ -0.955 0.496 3.705 0.054 0.385 90.178 0.000 82.4
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FEH S K F A 45 5 Factors in regression model PR I 25 5L Model test
A I?H" i T A %
Model Variables B S.E. Wals Sig. Exp(B) Chi square Sig. Prediction
accuracy

BN 3.266 0.616 28.157 0.000 26.207

HEH 2.548 0.619 16.919 0.000 12.782

N -1.463 0.511 8.179 0.004 0.232

BE A B 0.232 0.140 2.738 0.098 1.261

ARAK 1.818 0.506 12.922 0.000 6.159

PRI 1.513 0.550 7.581 0.006 4.542

Joi Bl 4.046 0.132

FEBE(1) -0.540 0.915 0.349 0.555 0.583

T (2) -1.471 0.954 2.378 0.123 0.230

3.5 RHKBAE AR

WA AR (A 1) A5 3 AN 7 721 STt SR ROABE SR AR, HOF 3905 0 0.62, B 1A 1 2 M 3R il XU
B A M2 B R BRE R A A AN AT (1) o Hod 42.4% A M3z FEME R e, 32 EMERAE 0.8—1 Z (8] L
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4 itit jz i o
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H AT 15 80— M F 15 72 SRR 2 [ B i ol H H H H
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0—02 02—04 04—06 06—0.8 0.8—1.0

PR R FIEAE T o T AR S A B, FLS0HE T e
PR $50 1 0 2 3580 5 2 3 W0 O 1 T R M T . Probabilityofbeing dumaged
FRARAEY) PR 28 5 B A S R 2 (B D R %5 DT, Dk H2 FAESEHENRINE

BR( By =3.303,Bypp =2.509), XA BEFISX PG Fh/E  Fig.2 Number of farmland damaged with different probability
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B X P RIEY) 4 )2 T K AR AR FIR S8 20 B X s A AR R 51 g o AHOCHIESE R W] MR 2 AL 5k
b5 32 B SR O R B U, AN 50 R AR HL S B = A LS SZ RS i TR R AR 25T rh i 7
WP AR SR B 2 — 1 SR E R R ORI A R MR AR B TN
B S YA R MG Y it 5 G 2 — X SEEW i 2 1 B A s P & W RE T R AR
WA AR T S A R R AR SZ BT AR sh Y B B IR 2 — TR DG 5 26 B, R B 26 sh )
NEBVEY A B T U0 B A g AR M BEER | A ME 1 LAY ZE 15 2 T A m R, R
HREAE Y 1 AT SRR BRI B Z = S R E R B AR S s 1 g

AR 3 J] L PR B8 R, B 8 ARARASC AT 1) AR 3t B2 5 8 52 B 1B Sh R, TODNAE 2 SCH R (B = 1,960,
p=0.000) , IBHFIEARTRER SN , AN T 8B A= Sh Wy r)Bch: | T HOR SR AR T BIF5E IX S Bk 3t 55 2R AR A R
LR T AR S TG SIS A 2 AR M T AR SRR SS HET , S 1 BT A sh e R AR R AR
& ARARERZ SR A SRS AT B IR, o2 ST S A JRRE S A DR SR AR AR5 B AR Sh IR 2
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BR, AT R WIFE RS 2R AR 100 m LN A 5) 1 32 B AR SRR . ARARIE 2 F TR AR sl ) 4 o s T AL AT 5%
BAF 7 A B0 A e % 30 Y 2538 (ELIE 5 XCOR Bl ) 2 B AN [R] AR AR S K /N I 22 5, AN Naughton-
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S YRR AR, TSt 1 LA A9 AR M 32 R A 3 B v, AR RTE T B AR AL AN ), 5 XN Y
303 A RO IX SRS R ME—H , AR S N AR NSRS SR R ST X S B
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P FIARE Z2 Je A, 2 B, e BEIR (N 1K) TR AR 22 | B A sl m] LA B B I il i T 42 1) 9E A 3
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