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Abstract: [Objectives] Small populations are isolated or heterogeneous populations with survival risks under
the influence of natural factors or anthropogenic activities, and understanding their formation are the basis to
formulate conservation strategy and rescue programme. The Giant Panda (Ailuropoda melanoleuca) has many
small populations which are isolated from each other, and the living conditions of the small populations will
determine the overall conservation effectiveness of the species. [M ethods] Taking the Giant Panda population
in Duoer Reserve of Gansu Province as an example (Fig. 1), based on the investigation of population
distribution, space utilization and disturbance status of the Giant Panda in the reserve, the habitat suitability
assessment was completed, and the spatial and temporal pattern of effective utilization of the Giant Panda and
its environmental capacity are also analyzed (Table 1). [Results] The results showed that: (1) The suitable
habitat area of the reserve is 5 789.2 hm?, and the sub-suitable habitat area is 18 165.6 hm?, accounting for
43.9% of the total area of the reserve (Table 2). The high-quality habitat is mainly distributed in Gongbulong
area, which is the main distribution area of Giant Pandas in the reserve (Fig. 2). (2) Grazing is the main
disturbance factor of Giant Panda habitat in the Gongbulong area, and the pasture occupies 43.7% of this area.
The total area of suitable and sub-suitable habitats in the Gongbulong area decreased by 1 200.9 hm?® under
grazing interference, accounting for a decrease of 12.9% in the total area of the region (Fig. 3, Table 3);
moreover, the fragmentation of habitat got worse. (3) Pasture inserted into Giant Panda habitat and shaped
mosaic pattern with habitat, it also led to the isolation of suitable habitat. Due to the seasonal features for
grazing, Giant Pandas were forced to choose seasonal migration along altitude retrograde to avoid the
interference, which resulted in a suitable habitat area of 364.0 hm? available for their use, sub-suitable habitat
area is 1 088.9 hm? in summer, and the available suitable habitats are 756.4 hm* and the sub-suitable habitat
area is 1 719.2 hm? in winter and spring (Table 4). [Conclusion] Studies have shown that the spatial pattern of
pastures and grazing activities lead to insufficiency of living space and habitat isolation for Giant Pandas.
Especially in summer, the minimum environmental capacity is only 2 to 3, which cannot guarantee the
long-term survival of large populations. It also affects their life history and population fitness resulting in a
low encounter rate in field. It is suggested to optimize the functional zoning, adjust the pasture layout, control
the grazing activities to reduce the disturbance and increase the habitat supply, and implement Ex-situ
conservation programme to improve the habitat environment and living conditions of the small population.

Key words: Graze; Duoer Reserve; Giant Panda, Ailuropoda melanoleuca; Small population; Suitable habitat
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Fig. 1 Location of Duoer Nature Reserve
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Tablel Influencing factor criteria and suitability grade of habitat assessment in Duoer Reserve
PSR T4 X A IR Ky A B AR G S b f IR R HCR
Impact  Current status within the Basis for data Habitat suitability Assi ) ; Number of
factor protected area processing index ssighment trace points
4 Bk, R, BHAE
. \ Ny G Suitable Forest, Abies fabri, Picea 30
JEIREHIE AR AR RO AR 4 % IR R 250 b 451 ) asperata, etc
v BRZFEYINE I3 HE i . "
Ve%t%zﬁ(ion Primary coniferous forest, The suitability grade was divided UGB Sub-suitable 3 WA Frutex 8
& secondary natural vegetation according to the proportion of —fyriE ey Relatively suitable 2 %i}{i Grassland 1
and a variety of plants each trace points A
SE . 1 iAo S oAt
AMEH Unsuitable Limestone beach and others 0
. . R T T A N iE %% Suitable 4 AT 39
UEPTAT SRR g okiE X = Bamboo distribution
Ty fEET According to the presence or
Bamboo Fargesia nitida, F. denudata absence of bamboo distribution — ) | i awiil
and F. scabrida delimited as suitable or unsuitable & H Unsuitable Bamboo-free distribution 0
areas
o 1 S T B Suitable 42800 ~ 3300 m 23
i 03277,y PIOE AT K
ol HX R AR R s . 32600 ~2 800 m.
o X2 1000~2900m I Y& H Sub-suitable 3300 ~ 3 500 13
IR The altitude range is 1 840 fh itabili s divided - m
Elevation ~4377 m, and the relative "¢ SWWOLIY IS divide , 22500 ~ 2 600 m.
. L . according to the altitude interval —f&E & Relatively suitable 3
elevation difference is 1 000 . y 3500 ~3 600 m
2900 m of trace pgmts_ and th@ number
of trace points in each interval JRiE T Unsuitable 1 HAh Others 0
AR R0 s BT R 3 L X [) B 3& HL Suitable 420° ~ 40° 25
X 8] R 325 5 B DLRI 43 iE .
gr% FHROE SBRURDIE e o St suitable 3 0°~ 20° 11
W The suitability is divided —Mi&E Relatively suitable 2 40°~ 60° 3
Slope according to the slope section
where the trace points are __ )
located and the number of trace “1&H. Unsuitable 1 JAh Others 0

points in each section
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FAFEEGMEY) . REWT: (D R HE
M R il AreGIS10.5 M4 #E%4 30 m
I m AR B (digital elevation model,
DEM, http://www.gscloud.cn/) $2H; (2) 1
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o 20214 K REJHJR 7 s Giant Panda’s points in 2021

S 3FNERA IR KRB A5,
Giant Panda’s points in the third and fourth survey

— KRRV Large-scale river
-- H3%4) F 4% Demarcation line of the pasture
o TAi##1# Boundary line of Gongbulong

~ RN

o 3371 55 4% Boundary line of the pasture

= NiE B S i Unsuitable habitats

o —f3E EAV S Hb Relatively suitable habitats
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= & EIHi S H: Suitable habitats 0 1 2km
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Fig. 2 Habitat assessment and pasture distribution patterns

a. LA AR HIE 5 EVE s b, TAT 4% a. Habitat suitability assessment in Gongbulong; b. Pasture distribution of Gongbulong.
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Table2 Habitat division and parameters of different types of patches of the Duoer Reserve
N—
CTRES I I TR g ! e 2 PLHH TR
Habitat type Functional zoning  Total area' (hm?) Percentag1 (%) Percentag2 (%) Number of patches (hIll’)lz)
. 20.4 +55.7
X Core 2593.8 44.8 4.8 127 (1.0~ 435.0)
& EAR S o 12.9+24.8
P2
Suitable habitats 201 X Buffer 789.3 136 1.4 61 (1.1~ 145.1)
o . 12.9+22.7
SELG X Experimental 2210.8 38.2 4.1 171 (1.0~ 130.5)
. 49.9+170.1
X Core 7329.9 40.4 13.4 147 (10~ 14200)
UOEEMEM 36.9+87.5
Sub-suitable habitats </ % Buffer 26938 148 4.9 73 (1.1 ~ 544.4)
SIS : 41.6 £ 105.8
S5 X Experimental 7 689.9 4223 14.1 185 (10~786.7)
. 17.6+49.9
0 [X Core 4636.5 292 8.5 264 (10 ~ 463.3)
— B S
Relatively suitable  ZE7H[X Buffer 2673.9 16.8 49 128 209£398
X (1.0 ~ 549.9)
habitats
I . 29.1+84.5
SEE6 X Experimental 8041.6 50.6 14.7 276 (1.0~ 747.7)
115.1 + 465.9
X Core 5004.8 34.0 9.2 39 (A1~27271)
NEEWEH . 66.1+176.4
P2
Unsuitable habitats 211" 2% Buffer 34130 232 6.3 48 (1.1 ~962.5)
. . 111.6 +536.7
SEG X Experimental 7497.7 50.9 13.7 61 (1.0~ 3 905.7)
it Total 54 575.0

B ORP IX N R )RR M AE AR R T A8 X P AL A3 A s L) ' R DX b R ) B L bt p A R T X T AR o R 2K Y

RE MR P LG Eof 2. AR RI2EEIE R R RIS A X TR 5 AR X A TR A L SRS

Bl CFIIME + ARAERAIVEE R

Total area'. The area distribution of different habitats in different functional areas in the reserve; Percentag'. The proportion of different

functional areas in different habitat types to the corresponding habitat types in the reserve; Percentag”. The proportion of different functional areas

in different habitats to the total area of the reserve; Area of patches . Data are expressed as Mean + SE and range.

FEARMFIR X I, KRB U 17 v ¢ X 4k A 30
WG AR, RO X3RN K e o A X [ 26
AR G 2O R T e xR R 43
AEMEN, B TARXIES NE ML, &
BOAIX, AR RE 2T KB R
b e ] I A A7 2 ]

341 BFEHAXMEEM KM E A
XA F AT AR LTS YRR X, % X IR AE4
BT AT KRS ST AR L 2 027.3 hm?,
b7 AR R X 3R T AR ) 20.4% (R 4). IEEAM
EHEIR 349.2 hm?, (5 KRB B 220 A7 [X TR AR
) 17.2%. BRBIHAGTA . FEENOAX,

AT ST R B A T X, AR A R
ZRTRBURZME B 24 T i, OE EHES
AR 1 051.4 hm®, HEZHAIX 51.9%, &
KPERTAR 119.2 hm?, At b B BE S bR
B, ARUE T AT S b ) e B

342 XEFEBHMXEEH %X HESAIKX
SN A AT b I AN AT X 38 7 R 1)
PHIX, X AT R BRI FH TR L 3 579.1 hm?,
e B LM AR 740.6 hm?, Y0 BT H
A 1699.1 hm?, & 54, HEKREM X
T 68.2%, & BLHE 2 A5 T AT eI
DIAR. WEH S A6, BT
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Giant Panda’s points in 2021
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Giant Panda’s points in the third
and fourth survey
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SZIS X Experimental area
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Fig. 3 Habitat evaluation of the Duoer Reserve
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Table3 Composition of Giant Panda habitat in the Gongbulong region without the effects of pastures

- —
S M5B Habitat type ST Total area (hm®)  Ehf5i] Percentage (%) BHEH%L Number of patches PSR A"’g‘ of
patches (hm")
17.0 +54.8
—— . .
& B S Suitable habitats 12928 13.0 76 RSP
53.6+187.8
VRE L e .
Y& AT S HE Sub-suitable habitats 3571.8 35.9 70 RN
16.9 +49.1
—p X =2 E‘ . . .
T T S b Relatively suitable habitats 2385.7 24.0 141 (1.1~3499)
180.5 +339.1
CYE R . .
AN B S Unsuitable habitats 2699.4 271 13 e
#rit Total 9949.7

BT, AT KSR RSN B R L. R RSB S TR 5 A e R AR R L s PRSI

PRAEANE R o

Bl T EME £

Total area. Area of different types of habitat in Gongbulong region; Percentag. The proportion of different types of habitat area to the total

area of Gongbulong region; Area of patches”. Data are expressed as Mean + SE and range.

B H SO TG, S BT AT R RUR LT
MU B, PRI T B S M S AT

FEREAE

TAR S IR K RS R AN B AT
HeT MO TR KRR B 33 PR

et U NI EYN ¥ P RE il bhee
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Table4 Habitat composition of the Giant Panda distribution area under the effects of pastures
in Gongbulong in summer, winter and spring
s A 2 b S R SR Ea] B PSR
KAEM AT X . > 0 *o 2
Habitat type Total area (hm“) ~ Percentage (%) Number of patches Area of patches (hm)
i R 14.6 £33.2
Suitable habitats 349.2 172 2 (1.3~170.3)

_ ) YIS BN S 119.2 +329.6
HENAX (XEFU) Sub-suitable habitats 10514 319 ? (13~119.2)
Summer distribution areas S 1034222
(Spring and winter pastures) OOE HAR S 3£ 22,

Relatively suitable habitats 4009 198 39 (1.2~120.1)
AN B 37.8+£59.3
Unsuitable habitats 2258 1l 4 (1.1 ~140.4)
EEAE 40.2+96.3
Suitable habitats 7406 207 20 (1.0 ~442.9)
) IS E S 4141175
AHF AN LFRA) - gup-suitable habitats 16991 473 4l (1.1~ 682.8)
Spring and winter distribution i e84 151
areas (Summer pastures) TORE HARLSH 8£15.
Relatively suitable habitats 984 167 68 (1.1 ~93.9)
ANIEE B 93.3+120.3
Unsuitable habitats 5410 151 3 (2.6 ~305.7)
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