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Abstract; This study focused primarily on the population and habitat status of Asian elephants in Mengla Sub-reserve of
Xishuangbanna National Nature Reserve in the Yunnan Province of China. Data was collected on the number of elephants,
their range and human-elephant conflict through local interviews, community monitoring network and field survey during two
time periods-the first period was from July 2006 to October 2007 and the second period was from August 2008 to August
2009. Trace-tracking was also used to collect data on major elephant moving lines during the first period. Ecological Niche
Factor Analysis ( ENFA) with 3S technique was the method used to evaluate habitat quality and predict suitable habitat for
Asian elephants.

Results showed that 25-32 wild elephants inhabited the Mengla sub-reserve in 2007, with that number increasing to 35-

42 in 2009. Their range included the southeastern and eastern parts of the reserve covering an area of 221 km” during 2006-
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2007, representing 19.2% of the total reserve. Wild elephants developed fixed moving routes to facilitate foraging of natural
plants and cultivated crops. The total length of moving lines was 65 km, and resulted in human-elephant conflict in 14
villages. This included economic loss due to crop-raiding and accidental deaths by trampling.

Based on ENFA, elephants in Mengla showed preference for lower elevations (<999 m) and milder gradients ( <8°) ,
including tropical bamboo forest and scrub-grassland, as well as areas with lower human disturbance. The preferred habitat
for Asian elephants, including marginal, suitable and optimal habitat, covered a total area of 328.5 km’, representing
28.5% of the total reserve and was mainly divided into two patches-patch one in the southeast and patch two in the
northwest part of Mengla sub-reserve covering an area of 150.5 km” and 178 km’ respectively. However, elephants were
found only in a portion of patch one during the first study period. In the elephant range, the preferred habitat represented
52.9% of the range, while the remainder consisted of farmland, rubber & tea plantations and steep mountains. The findings

of the study urge conservation measures including anti-deforestation, anti-poaching, ecological corridor building, human-

elephant conflict mitigation and trans-boundary cooperation to protect the Asian elephants.

Key Words: asian elephant; population; habitat evaluation; Mengla Sub-reserve
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20 A4, BT ZR R /D] 2 R, D SN AR s
H251 4,
1.2.2 Wi 4%

TS FE VR A A FE R 356 O I 52 305 34 oA A
B SRR 2 H TR S 14 AR ZE0E N W i
ST PN G W I 25 | PR 24 AT 28 56 bR B R T
R WEI 51 , FESE — 43 R A M I 3R il SR N 5
625 b 1 R B () M G BRI | AR IR 2 R A
B BB, IR 25 N G2 H B0 A0 A W I o a5 D AR
T AEMLFIEAR BIL, 308 0 F 58 S0 P 5 (9 A A T A 1k R
Fr BARATEEGERE, 2 08 3 a0 ) (1 37 I 52 A~ AR L)
T3, X T A B BE A o Y 5 BT SRR AN SR
N S oY 7 O 7 1 L o TR B e A
RIS ], W st [E] R 2006 4F 7 1 —2007 4F
10 J1 712008 4F 8 H—2009 4E 8 J , #fF 5% 4 )t

WEIAE 120 43 RSO GR IR 7 542 5K,
1.2.3 JRikARE

TENE NG TG S XN B R aa 1T, R 500
m F GPS i 5% 07 A5, 38 B8 U 5 30 IR 300 L 3 IR 3
THR M I, ARIEC IR GPS 4 WM SR AER X
(1 =282 Bl £, A AL N 18] D - 2007 4 7 A 2 2007
AE10 H SN R B AT 1 145 4,
1.2.4  HiEHPEH

MR PPAN SR FH Hirzel S50 R4 4E &S 1 2
ALK F 4 Bt 2 (ENFA | Ecological Niche Factor
Analysis) , 8 37 1§ 5 #b & Pk 45 %4 ( HSI, Habitat
Suitability Index ) T4 (%) & AL TR X BIF 5 DX 350 A 1) I
G S M B PR T 0 B S PR

(1) 4% 2006—2007 457 H1 8 A5 3] 18] 75 5 it 2L )
i ORAP X R SR AR I SR 3 Y 238 AT 43 sl IR

http ; //www.ecologica.cn



1728 VST

34 4

HECRIE FEME RN TE A ) AN IR 59 50
LG

(2) T VA 2 G A0 5 %) A 285 3 3 2% i
3 28,03 D M BRER I PR (T A R BT 3
AL TR ), A BB T N B (RRBR AT TR ST b | T
N A FIA AL R (R B AR SR
i), Sk Lo E s 530 R JE T ASTER GDEM, ¥k 4]
JZ,1:5000 #JE [, 2009 4F TM ( Thematic Mapper ) 5%
B (P HEA 25 mx25 m) ATELEFIA BRI 45

(3) FIH ArcGIS/ArcView [ Spatial Analysis 15t
HOou o S04 25l PR JEA T R AR e . AR A A AR
AR B AR 5 20, AT AT o =3 B A
FOBRHIH R TR R Sl e A
AP 4 T R 2R AN BRI A S e A Ry iR A e R
il PR 2R A D R, ik SR A5 W) DR AR SR,
o EVERCHE , AL, D00 2 ) ER HE I B ALl
Fek 2 i BB AR — AR TR R A
6 RS W A S R R AR e IR SR T R
R AN G 3 A B A% 1612 4B 2K ] Box-Cox A8 48 i
b, A0 G 20 BT i B 8 R 1 AR 25 3
BV E T ENFA 347

(4) 1E Biomapper 4.0 i iEfT ENFA ﬁ*ﬁ, FH
H 5L (Median ) Bk B2 HRR T 5T Bk 308 21 75 5K A9 i
n PR A AT S M R RE 23 A1 1R JF SR Jake-
Knife 22 X655 ( Cross-Validation ) 77 46 56 A 5 Hb &
HE AR TN AT  RE E  ARE Bayes 15 B0k K
WMo B 4 A 252 ARG M 32 PR 2 | B
PGSt A A G L

2 MIRER

2.1 BT X N G A X R D s AR AT
20 22 60—70 440, WM SR 43 A Tl i B 19 5
K2 H B SRS XY 20 22 80 AEACH)
L1 RV E 370 i e )R SOE- G I ) R A P A w3
X PR, 7E 80 AR LART , B TR P X
PN AR L2 S A B 19 o T (S W =i A B
T N BB 7 PR X3 2K, 1996—1997 4F [ I 4 &
BB TR X N E R B WM GG SR
M 1999 AETFFIR  BEZEA 4 A5 B N EE HB Y v 55 DR 40
Xy AbatE A B I T PR XN T B, I IR B PR
XNBIRAEY . 2 A 5T 18], 29 5 76 B it O/

P IX P T 7 L 2 i dE T R R s g8 55—
A, BT R4 DX, R4y DB A T B i 1R
PIX NI X, 55— /NI A XA T AR
DX AR Bl A A DX, T AU 221 km?, 7 AR 4 XL THT
U 19.2% (1), XA XA EL 4B , R A %
R F VD B X, (ER T 9T A B T 7k B [ 45
LUt AZREEE A, IS A R VD B TR s
PRI B 2 i AN AR T 60

UEAh  FEBIIE O X PO RO R 5 2 BEAR T
AREERCAS A 2E 8 3 X I, 2002—2003 4E 2 8] 85 A 3
KNG (—MfE— T —4)) 7E 0L X ITE 2, ix 3 HE
MG Bl 25 TR Xk i R Bl & TR X B
A3 (B F R X LLIR ) J5 2F A X 38k 35 3, 401 1]
BRI N B (HAE 2003 4F 10 A Z 5 8 5%H =T
EANESIIE S, B4 A,
22 BT X R AR

R A S P G4t DX W o 28 T 12 5% , 2007 4% 10 H
3 H, B FARYIX A 18 Sk G 4l i G E I it /N s
IR | R TR BRI IX 10 T 6 HaXH#ESR
SN #6AR BB B30 X, 1 10 H 6 H 24K H7E
B F PRI X G 2 28 ke IR G2 Ak R 1Y
Sk 3, B e 7—14 3k 22 00], B3 9 b A BT 26
FEEGIA 21.5 km, Ha& L B2 AR 9 4 i 30 i 7
BATTRE M [a]— G2 7, R IO A 24 e AR b X0 9 52
FEEECE o 25—32 k. 2008 4E 8 H &= 2009 4E 8
F 2R DX 00 o 2 i 45 380 114 510 53 R 00 3 55 4T
IO ) X S T e N1 o T e 2 (A )
Ji R4 DX P P G P 258 A 35—40 Sk 2Z (1],
2.3 GBS T OR Y DX PN N G 1 T2 B Bl B AR e N

ERUE SN

YN G AE B T AR DX PN 1) 3 2L B 2k A
2, TELRIP DX R F 00 [T B AT PO, RBEAE A 3 4575
%+ 57— 2 1) T 40 1) B DR DX ) T 3 AR R A
JE YW B AR X A BB PR X A
BLM A, (HAEAF ST [R] , 38 0 W0 o) 26 1 A1 8 A 5
KR INGHEA WY BB E R [l i 55 TR X B4
— B FULE T 0 Bl — B B R ] 5 AR AR
SEAEARIOIT WA B — T R 5 1L 2R 0 LA A ] = 0 5
WES A SRR HICEVEY) ;5 = R B2 IR T
A 0E B LUK L AU RTAT , i 2 2 b | [l A A5 A 2
JE 2 A HE R AR e AR T 1 e R YA S R I &R 4R

http ; //www.ecologica.cn



7 39

MM 25 U XUAN B 58 4% 1 SR DR DXl JF 1 DR DX I R A R 2 3t A

1729

. TEARINBIE X o3 th 2 4800 B, — S5 2 U L >
9 ) A E A T RV E E  0 DXde f)
PR [ 3 2 L8 PR i IO R ) o5 — 2%
JEARSE AT I LR AT L, A6 AR P L B 3P o
3 RN A — 2R I VHUT L T B A € AR I
EAEY) 20 — % 1m) V5 b 965 BE 8 LI VG 9 1L A7 2

R AR HCE VR 2 = 2 R ) AR B IA AT 1L

~

3
ot L E1E

AT R L K H: g ) DX 00 B AT R T v 2 B
e T OR3P DA = 55 1L A0 94 75 A 28 DX, SIE 9
GABIR 2 N1 5 1) 4 i RS T 0 A2 X U A 1
Yy, ZJF PR I 5 A, G 32 BT Bl AR
K24 65 lem , Hrfv WAt g i 31 51 i 2 i FE ) 2 24
28 km , PG FHTIZ L6 Bl LA A1 XA R] X
ol 2 T[] Hp e By A A ) AR AR

N ~ N7
A JF 20A

TN

Zht

IS

IR

3

8

A

RS

WG LT L

[ 2006—20074E WM& 431 X

B2 IEHRESEFRIPEAEZFNEE

Fig.2 The main transfer routes of Asian elephants in Mengla Sub-reserve
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Table 1  Crop lose caused by Asian elephants in Mengla Sub-reserve in 2012

ITE'S JKAE/hm? H #/hm? F K /hm? T/ AR Atk o
Village Paddy Sugarcane Corn Rubber tree Total loss
2H 0.4 0 0 215 6050

A 0.7 0 0.6 2226 32400

T RglE 1.3 0 1.5 1697 35990

mYE] 0 0 0 290 2980

MR 0.1 11.1 10.1 924 189890

= BOEA YR TP XU M A RO X R

®2 WM 2011—2012 £ RITER
Table 2 Damage caused by Asian elephants in Xishuangbanna from 2011

to 2012
251 Category 2011 2012
JKHE Paddy/hm? 90.8 115.3
E K Corn/hm? 476.4 567.7
# 5. Soybean/hm? 8.8 8.8
AE4: Peanut/hm? 8.4 6.4
H ¥ Sugarcane/hm? 26.4 81.4
¢ Rubber trees/10*#k 19.6 18.9
2K Tea trees/10*Hk 3.5 3.0
7 # Banana trees/10*Fk 12.8 36.4
WIME Coffee trees/ 10+ 2.3 13.4

A T> Human injury and death L ABE N L AN
BIFEFHik/ ot

863.7 1349.0
Total loss /(10*7T)
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Fig.3 Habitat suitability classification map of Asian elephant in
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Table 3 Score matrix of the Eco-geographical variables used in ENFA

125 MBS ik DR T BRETT HRET2 O BRETI BRET4
Eco-geographical variables( EGV) ( 1.4'2% ) ( 244% ) ( .l 3.0%) . (.9.'8% ) . (73% )
Marginal factor ~ Specific factor 1 ~ Specific factor 2 Specific factor 3 Specific factor 4
IR SEMIRZ Frequency of mixed bamboo and broadleaf 0.778 -0.128 0.118 -0.026 -0.004
AT RFIR S HEE B Distance to mixed bamboo and broadleaf -0.491 -0.361 0.338 -0.167 -0.196
F) T B Distance to main stream -0.195 0.054 -0.025 -0.189 0.131
FI|HE B FE B Distance to scrub-grassland -0.170 0.119 0.198 0.257 0.737
14K Elevation -0.138 -0.087 -0.514 -0.057 -0.180
Y Slope -0.135 -0.016 -0.053 0.027 -0.043
F & Wi BT Distance to farmland 0.128 -0.011 0.117 0.017 -0.088
WEIR AR fE 22 Standard deviation of elevation -0.112 0.360 -0.025 0.702 -0.038
B3 SRS Distance to branch stream -0.067 0.057 0.062 -0.168 0.082
Y1 Aspect 0.064 -0.041 -0.053 -0.116 -0.054
FRMIFZ Frequency of forest 0.061 -0.435 0.114 0.378 0.316
2| & RN R EE B Distance to country road -0.052 -0.023 -0.084 0.018 -0.220
2111452 Distance to valley -0.047 0.042 0.176 -0.160 -0.078
TEF T Frequency of scrub- grassland 0.034 -0.151 0.055 -0.001 0.363
F 1114 15 % Distance to ridges 0.031 -0.028 -0.065 -0.224 0.128
F I Distance to towns 0.029 0.682 0.492 -0.203 -0.118
FI) k- EE B9 Distance to villages 0.029 0.013 0.013 0.029 -0.035
YAV Slope position -0.026 0.020 -0.058 0.060 0.145
H N 5 25 Distance to highway -0.008 -0.119 0.490 0.259 -0.099
F4 BEFRPRAESHRRE
Table 4 Habitat status inside Mengla Sub-reserve
BARIPIX 2006—2007 4EW PG 43 45 X
LYSRIE e The whole reserve Range of 2006—2007
Habitat category i AL/ km? fi LL Al T AR/ km? T o L )
Area Percentage Area Percentage
FeE A Optimal habitat 46.0 3.9% 25.8 11.6%
BHE WS M Suitable habitat 158.0 13.7% 53.3 24.1%
1 FRATE B s Marginal habitat 124.5 10.8% 37.8 17.1%
AEAF B Unsuitable habitat 824.8 71.5% 104.3 47.1%
41t Total area 1153.3 100% 221.2 100%
x5 BEFERPRAOTMNSRRFESHBERILER
Table 5 Habitat status of the two patches of preferred habitat by elephants inside Mengla Sub-reserve
2 BEHL 1 Patchl BEHL 2 Patch 2
Habitat category T A/ km? Jt o5 e A5l % T/ km? ST o5 LE A5l 9%
Area Percentage Area Percentage
e IE G E L Optimal habitat 31.75 21.0 14.25 8.0
BE A M Suitable habitat 65.00 43.2 93.00 52.2
1 FRATE S HE Marginal habitat 53.75 35.8 70.75 39.8
AT Total area 150.50 100 178.00 100
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