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Impacts of spatio-temporal changes in agricultural land on giant panda
habitat: A case study in the Baicaohe watershed of the mid-Minshan
Mountains

Xuezhi Wang, Weihua Xu, Zhiyun Ouyang*

State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Acad-
emy of Sciences, Beijing 100085

Abstract: The mid-Minshan Mountains is one of the regions encompassing the most densely populations of
giant pandas in China. Increasing agricultural activities in the area, involving deforestation and herbal medi-
cine cultivation may negatively influence the giant panda and its habitat. To understand spatio-temporal
changes in agricultural land and its impact on giant panda habitat, we conducted this study, using a combina-
tion of remote sensing, GIS spatial analysis and field surveys, in the Baicaohe watershed of the mid-Minshan
Mountains, Sichuan. Agricultural land was mainly distributed below 1,700 m elevation, and its total area first
decreased and then increased between 1994 and 2008. Area of agricultural land decreased below 1,700 m
between 1994 and 2001, but it increased in higher-elevation areas surrounding the nature reserves between
2001 and 2008. Expansion of agricultural land directly caused a loss of 5,281 hm* (6.46%) of giant panda
habitat between 1994 and 2008. As negligible amounts of habitat affected inside the reserves, 21.53% of
habitat outside the nature reserves were destroyed. To protect giant panda habitat in this region, not only ag-
ricultural cultivation should be prohibited in high-elevation zones adjacent to the nature reserves, but also,
habitat outside the nature reserves should be protected as well as inside.
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(Serneels & Lambin, 2001; Via et al., 2007). {HIT4F
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HAR R X N4t & ) T K RE i (Ailuropoda
melanoleuca) 4= 55iE 4k ()i £ (Liu et al., 2001; Vifa
etal., 2007). THIAIFHY K& AR TRY X 4ERE W)
Z FE IR OR D) BE 1 — > T 2 Bk ik (Hansen et al.,
2002; DeFries et al., 2005, 2007; Hansen & DeFries,
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Fig. 1 The location of the Baicaohe watershed
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Table 1 Assessment of natural factors used to determine habitat suitability for giant pandas
AR T J&EH. Suitable RJEE Marginally suitable ANIEH. Unsuitable
Natural factors N - N . o ;
bk IR R LL A5 btk IR R LL A5 btk IR R LG 451
Criteria Ratio to total fecal Criteria Ratio to total fecal Criteria Ratio to total fecal
samples (%) samples (%) samples (%)
¥4k Elevation (m) 2,000-3,100 92.20 1,700-2,000; 7.80 <1,700; >3,500 0
3,100-3,500
W Slope (°) <40 81.93 40-50 18.07 >50 0
FHHRAY Vegetation FRM Forest 97.54 #EM Shrubs 2.46 HAth 2R Others 0
1% Bamboos i Presence 97.33 J& Absence 2.67
F2 ANLFETHN KB EEZMENTNRAE
Table 2 Assessment of the effects of human factors on giant panda habitat
NHTHRE T i Strong 145 Moderate 55 Weak J& None

Human factors

PRES  JRIZESLEH) PEES SR PEES IR RiLEf i (=5 J e a ]
Distance Ratio to total Distance Ratio to total Distance Ratio to total Distance Ratio to total
(m)  samples (%) (m) samples (%) (m) samples (%) (m)  samples (%)
ABREEES Distance to roads 0-100 0.0 100-300 2.2 300-700 6.6 >700 91.2
JA R RS Distance to human settlements — 0-700 0.0 700-900 3.5 900-1,400 5.3 >1,400 91.2
A HIMLEE RS Distance to agricultural land 0-100 0.8 100400 3.8 400-700 6.0 >700 89.5
R3 ALBEFEIMERSKEEBELIRNESIER
Table 3 Realized habitat resulting from a combination of potential habitat and human effects on habitat
S AR B T i NHFEWSRSE Degree of G L 9 ¥
uality of actual habitat human influences Strong Moderate Weak None
e
Jlif Quality of potential habitat
LN AN YOE T VOB T NS
Suitable Unsuitable Marginally suitable Marginally suitable =~ Suitable
Y& . ANE ANE & H YOEH
Marginally suitable Unsuitable Unsuitable Marginally suitable Marginally suitable
ANEH AN ANE ANEF AN
Unsuitable Unsuitable Unsuitable Unsuitable Unsuitable

R I>5%M<10%, THLREEh 55, Rk Rt
HeB>10%, T-HE58E K76,

MR N T B T PSR RE A 5 71 2F 555 11 5 1)
PEMT FRUE(ER3)RBPL R R B, LR R Rk 4
W7 (Liu et al., 1999; Xu et al., 2006):
FI I ArcGIS [ 2% 8] 43 B Dh BEKs % 1F AR IR 1] 2 4%
PEM bR AESEAT 225, 132 R = VEM B K ik
IS 1 B DR R VP B AT B N TR 43 5 (Vida et
al., 2007)73 31K SEAG I 71 A= 955 20 A0 B, F K REA v
TEAESE A B3 0] 5 & IR AR A DR PR L AT

JEo3 A1 B BA RN S Bl 5 V- B BEA T B o)
RIG 13 BIRREM LB AT 5 KRR A 57> 3
AR AEEES . KEE ARG R, I
R GE B AR S AE B AR S SRR A B

1.24 %Hit5HHh
K HH A5 1) BF 4y B g vk A H M AE 3 L RKSF

] _E (K10 Ai A4l o 3 FLJ5 1A L, BL100 mhy T B RE i
WREAT I3 B, GEE SR AN [RHRE A B AR T M () 1]
Bl AT R, BLEAGRYXOg G, B1200 m
[ B A G T X, Ge it #5440 E AR {R 371X 513,000
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2 #ER
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h® F17,710 h?, 43 590 o % O 4 T A 1K) 4.78%
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Fig. 2 Spatial distribution of agricultural land in Baicaohe watershed in 1994, 2001 and 2008
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Fig. 4 Agricultural land areas around the reserves in Baicaohe watershed. Distance “0” indicates the regions inside the reserves.
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2.2 KEEMEBRAT=IS L hm’®. 1994-20084E 8], K AEM B A= 8198 />5,281 hn?,

1994-20084F, [ By Bkl R BEA A B IR bl B A BT > 4,150 hm®, kD LL 43 5k

AR I RIR A(ER4; K5), 19944F. 20014E R 6.46%M110.69% . MR
20084F [t K BB A A 1 i AR 20 0 4 81,714 hm?, AR B ST AR 0 1,32

X NANKE, TR X PR RE
8 hm?, &2kl 42.10%,
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R4 ABTHEEE K BIHERER (hm')
Table 4 The habitat area (hm?) of giant panda in Baicaohe watershed in 1994, 2001 and 2008

1994 2001 2008
/SN EH Jus7y /SN & H Jus7y /SN & H Jus7y
Marginally Suitable Total Marginally Suitable Total Marginally Suitable Total

suitable suitable suitable
E%.{%FE% 10,160 8,200 18,360 9,157 7,821 16,978 8,527 5,880 14,407
Outside reserves
E‘%%%FIZW 32,740 30,614 63,354 32,426 30,448 62,874 33,242 28,785 62,026
Inside reserves
M Total 42,900 38,814 81,714 41,584 38,269 79,852 41,769 34,664 76,433

E#l Legend

] ARRPEA R

Nature reserve boundary
I:I oM SR

Research boundary

ABEEHME Habitat suitability
[ ] #i@E# Unsuitable

I E®E Marginally suitable
Bl 5% Suitable

E5 BEMREEEMRBEERSHE
Fig. 5 The habitat suitability map of giant panda in Baicaohe watershed in 1994, 2001 and 2008

R AE 353 2 R T AR 1) 74.86% A3 5] A i XK BE A PR AE AR B AN 16.69% - 8.14%
2.3 KREAMTWITEZESNE FN11.79% o e FH i ol 1) 25 358 Al R IXC T AR 43 )

M 1994-20084F, #F441,700-2,500 mZ [k 4265 hm®. 408 hm?#11,795 hm?, 435l by ¥ 75 A= 5%
REATEAE BB SR IR ZE B N, 19944E . 20014 W RKIMFR4.41% 5.58%F116.95%; 11 A FH Hik B
F120084F4) 246,004 hm?. 7,308 hm?F110,591 hm?, ) A 35 5 i X T R 43 501 44,884 hm?. 6,161 hm il
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Table 5 The influence area of agricultural land on giant panda habitat in 1994, 2001 and 2008

ik TEAE B R I A BER R THI AR A B R R THI AR
Elevation Potential habitat decreased (hm?)  Damaged habitat by agricultural land (hm?) Influenced habitat by agricultural land (hm?)
1994 2001 2008 1994 2001 2008 1994 2001 2008
1,700-1,800 2,332 2,452 2,729 162 185 437 2,009 2,101 2,156
1,800-1,900 1,636 1,917 2,376 57 105 405 1,450 1,677 1,857
1,900-2,000 872 1,279 1,885 15 30 330 756 1,158 1,459
2,000-2,100 450 611 1,258 11 37 281 317 464 849
2,100-2,200 305 433 920 12 24 176 161 290 590
2,200-2,300 212 317 647 7 20 84 107 233 441
2,300-2,400 121 200 441 1 3 52 61 158 278
2,400-2,500 77 99 336 0 3 30 25 79 171
&l Total 6,005 7,308 10,592 265 407 1,795 4,886 6,160 7,801

7,802 hm?, 4351 v 9 A0 A 1 2 2k T AR K 81.35%
84.31%M173.66% . ¢ M S 12k BOK REAI v
FEA I S I E R R (R 5)

3 itig

RV 2 B BURAEAR KFEJE Lsgmy 7 R
AR . 19984F i, kSt R AR RIS TREFIR
FEEMK TRE, R I R >25° (9 A FH b i it 3B BF ik
MR, 3 — SR 92 4 15 19942001 4F 8] [ H J] 97t ik
(A FH L TR ks AR P Mgk DX 34 R o0 AT 7 T
$£1,700 mLA R ALK . 200146 LU, T RIELG,
AR VAR SEAR MR T K Ty R T 2 M Bl — 1R A
(Dolomiaea souliei)#1 /1| J& ¥ (Magnolia officinalis),
T OR A7 X AP IR R 2R, B 1L SRpR I %
T, e b DX TR R 22 b S8 R ST L 1) AR PR B
2001-2008 4 i) [H #R L 47 X J&] [ b A b X g AR
FH IR TR AN T K, I B S8 T i XK
REAN AR BT R

P 2oy A AEAR KRE B b 5% K RE A 1) 26 855
fi(Linderman et al., 2005). M20034ETF4h, Zhx
[ FRTE = HAR RS X 192,700 mUA it 4t
X, #4 B771(Fargesia oblique)Fl 4 i 477 (F. de-
nudata) & A= K AR AR AT IS o 7T FAETFARAET
Jii it B A I 18] A B P B2 Ik K RE A A1) H (Taylor
& Qin, 1993), X o ik—0 T30 X KRR A 55
TR k2D o 4K 1,700-3,500 miff) X ek 2 12 3 XK
RERG B AR, i PO X (AT FAE T A IR AR
RER AR A AR () A 858, R T A% X 3 P T AR

AN AT AR X TR 5K, 20 K AR AR A7 1 ™
FRM.

A b TR AN IS AR BIR . KRES AR
BRI g%, i HL 5 K R 0 A FH i J] 3 A8 5% 1) )
H, R AR AR (0 20 AT LA K, (R B
INARAMA BEPE SR PR FR R . AR ORIP X A=
B AR X 2 IR A ) F B I, AR FH H A
Fe U DX R R X JE R g 7K, PR IX A AR B 1
W % I A P HUS AR X 2 1] (1) 400 i A G 3 v BB,
MNTAE LA DX A DR R RIS D T A
PRYIZH X R RERE AR BT, B kA8t — P il ik
IR ES, BT 25070 AR ORY X NI HEAT I K 4h,
FEBUORHR G DX AN (1) K RER A B AT ORGP, 2RIk
MR T1,700 mi) iR X EAT I

Bt ARFENERTA. TEWM. he. F
B AR RE AL B, [ sb—IF Rt

S35 3k
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