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Abstract. Clarifying the spatial relationship and distribution pattern of protected area is the basis for strengthening spatial

control as well as integrating and optimizing the protected area system. This paper conducted a case study on the protected
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area in Sichuan area of giant panda national park. Based on ArcGIS functions of processing, analysis and visualization of
spatial data, the spatial relationship of various protected areas within the research region was quantitatively analyzed at the
spatial level combining Venn diagram. The distribution pattern of giant panda ( Ailuropoda melanoleuca) under different
scenarios for conservation was further identified. The results showed that there were 6 types of protected areas in the study
area, accounting for 75.13% of the total area, and 40.68% of which was overlapping region. Overlapping was widespread in
all kinds of protected areas. Nature reserve accounted for 72.53% of the protected area as the biggest protected area type, of
which 45.89% was overlapping. Other types accounted for 60.87% of the protected area, of which 66.48% was overlapping.
A reverse growth trend was presented between the density of giant panda and overlapping level. In the protected area, the
density of the non-overlapping region was higher than that of the overlapping. The Nature Reserve was the densest protected
area, and its non-overlapping density was obviously higher than that of the overlapping region. The higher density occurred
in the non-overlapping region of Forest Park and the overlapping region of Water Park. Among the protected areas that
intersected with nature reserve, the density in nature reserve was much higher than that of the overlapping region. Thus, the
original system of protected area had a large scope with complex spatial relationship in Sichuan area of giant panda national
park. The conservation effectiveness between different regions was neither balanced nor sufficient. This paper suggests that
the non-overlapping region of Nature Reserve, World Heritage within Nature Reserve, the non-overlapping region of Forest
Park and the overlapping region of Water Park in the study area should be taken as the core protection zone for giant panda
to protect strictly. The overlapping region of Nature Reserve and other region of World Heritage should be taken as the
conservation zone to restore the damaged and degraded habitat of giant panda and its natural ecosystem. The region except
above areas should be taken as general control zone, where human activities could be moderately carried out under the
premise of effectively maintaining the giant panda population and its habitat. In addition, this paper proposes to carry out
scientific evaluation for the overlapping, adjacent and junction region, and to clarify the unique attributes of the protected
area. We also look forward to perfecting management system and the integrated planning of the spatial layout to promote the

development of the protected area system composed mainly of the national park.
Key Words:; giant panda; national park; protected area; spatial analysis
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MOHURD, Ministry of Housing and Urban-Rural Development of the People’s Republic of China; SFA, The State Forestry Administration of the
People’s Republic of China; MOLR, Ministry of Land and Resources of the People’s Republic of China; MOWR, The Ministry of Water Resources of the

People’s Republic of China
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Table 2 The number and area of protected area in Sichuan area of giant panda national park

ERR CEY NN pERaN
He National-level Province-level and below Total
Category B TR B TR o TR
Number Area/km? Number Area/km? Number Area/km?
H P-4 X Nature reserve 10 4993.06 17 6000.78 27 10993.84
TS 7 1 World Heritage — — — — 2 7067.08
FRMANFE Forest park 7 1445.76 5 21.71 12 1467.48
A HE 4% P X Scenic and historical area 5 1146.85 9 1973.17 14 3120.02
T3 Fe Geopark 3 561.19 1 48.61 4 609.8
JKF G X Water park 1 23.09 1 84.51 2 107.6

2.2 AR LR ZS RIC R

REAN I SRR U )1 R DX 14 6 25 F AR AR S 1 S T AR ( 254 8 & X, T IRD) o 15158.24 km?, A IX
BRI 75.13% , Hih ESHA(ESKE=2) N 6167.09 km?, S HiK 40.68% , K AEHH E 5223 B U 1|
X N$E ARG I EE AR 4 25(3R 3) . NESXEWZ B EE, MER KEEMRE R
FRFEEES (=3 BARMAT I =0 X ) MET SRR (E 2) .

*3 HRREANBARPUHHNZTEERKF
Table 3 Overlap level of protected area (PA) in the study area

HEKF M e HEKF A e
Overlap level Area/km? Percentage/% || Overlap level Area/km? Percentage/ %
ii@iif PA 531.24 3.50 gff %f:iff A 8991.16 59.32
;}iﬁiﬁ of PA 940.57 6.20 1L Total 15158.24 100

ivﬁ fﬁ:ﬁ;f PA 4695.28 30.98

AR 3 JELET AN TR] E AR ORAP S R ] B A A AN R R FE B S L

1) 55 A SRORP X A7 A 25 (1) B B P (A M TRUAT B35 7 M R el DU 44 DR i 3 e

2) 5 T B3 AT AR 2 B FE A A R B . AR ER P DX R el XU 2 DX J5 2 el A 7K R KL
X

3) SRR e AT AR 2 o) A A PR SR TUAT - F AR B DX SR8 XU 44 1 DX AT B i 23 el

4) 55 K54 I XA 23 (AN E B ) PRAP B2 AT« SR PR3P IX A B3 s R Bl it 2 el A7 R KL

http ; //www.ecologica.cn



7 39 JEMG & A R AR S0 Bl DU TR IXC ) R PR i 2 [ 5 28 X5 K B 70 A1 )52 1) 2351

B 1 XEHRERAEMEIEXKE AR HSE

Fig.1 The distribution map of protected area in Sichuan area of giant panda national park
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Fig.2 The overlap status of protected area in Sichuan area of giant panda national park

x4 BSLAARPHEEHARS BARPRANEERHRSR

Table 4 The density of giant panda of the overlap and non-overlap region in protected area

E=JpA RIEPIX oAl
Ko AR T HASGRIP Py T W
i Area of the overlap Area located in the
Category K 5 Percentage/ % ) Percentage/ %

region/km~ nature reserve/km

H R4 X Nature reserve 5045.25 45.89 10993.84 100
- FL3% 77 1 World Heritage 4511.8 63.84 3602.65 50.98
RIS Forest park 1317.88 89.81 701.99 47.84
K F 44 X Scenic and historical area 2790.57 89.44 1724.98 55.29
5 /A FE Geopark 601.05 98.57 584.29 95.82
JKFI K5 X Water park 70.67 65.68 0 0
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Fig.3 Venn Diagram of the overlap status of protected area in Sichuan area of giant panda national park
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Table 5 The density of giant panda of protected area (PA) with different overlap level

&K W B

Overlap level Density/ ( :/100 km?) Cumulative density/( /100 km?*)

4 R4 HE Four types of PA 3.20 4.48 5.22 6.29
3 Fl {713 Three types of PA 5.21

2 AR HL Two types of PA 5.45 -

1 FP{E4P 3 One type of PA 7.02 - -

0 Flf£ 5713 Without any PA 5.02

FAAA Type of accumulation =3 =2 =1

M E SR IR (F£6) , H ARG DX L3887 A 5050 A 1) X328 B d5c i, 8 100 k43511504
H 6.64.5.89 ;7K XU DX I a5t 7 Hb Y 2 e DX %% B e e, B 100 k4350 43 A A 8.49.5.83 H; AR TR
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Fig.4 Pareto chart for the density of giant panda of protected area (PA) with different overlap level
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Table 6 The density of giant panda of the overlap and non-overlap region in protected area

A e e b 15
2HY Category Density of the overlap Density of non-overlap Density of the region
region/ ( /100 km?) region/ ( /100 km?) /( 2/100 km?)

H SR 8471 X Nature reserve 5.41 7.68 6.64
{538 7= s World Heritage 5.83 5.99 5.89
FEMANFE Forest park 4.17 7.35 4.50
344 JE X Scenic and historical area 4.16 3.04 4.04
T2 BEl Geopark 2.00 0.00 1.97
FKFREL X Water park 8.49 0.00 5.58

R X S 1
Ik B AR ﬂfﬁl’c?)f'"rﬁ s 5.69 sag
Protected area except for Nature reserve
AL Total 5.22 7.02 6.29
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5 ARG X E S HIEE A AR AR 0 A 7E -5 A SR ORI DXCH B 19 DX, I FLA R IR T A 252 A
SRR (LS AR O IX) A A B SARE R X (R 6 K T)
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Table 7 The density of giant panda in the overlap region of the protected area within and outside the Nature reserve

) HARORAP XN B B X HARPR AP X A1 DX R T
Density of overlap region in Density of overlap region outside
Category ) ,
Nature reserve/ ( /100 km?*) Nature reserve/ ( /100 km?*)
TH A58 77 H World Heritage 6.08 4.84
FRMAA ] Forest park 5.27 2.92
K5t 44 E X Scenic and historical area 4.23 4.04
1T AFE Geopark 2.05 0.00
KA REL X Water park 0 8.49
L Total 5.41 4.37
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Appendix 1 The area statistics on the overlap status of protected area in Sichuan area of giant panda national park

Git=w/ S
Overlap level

{4 b2

Protected area

TR
Area/km?

Lt f5i]
Percent/ %

AR X Nature reserve
58 1 World Heritage
4% BE X Scenic and historical area
A FE Geopark

AR X Nature reserve
58 s World Heritage
KB4 X, Scenic and historical area
FRMANE Forest park

H 2P X Nature reserve
K44 HE X Scenic and historical area
T2 B Geopark

FRARATE Forest park

H AR X Nature reserve
58 ™= 1 World Heritage
KB X, Scenic and historical area
SR X Nature reserve
A8 7= 31 World Heritage
LA BE Geopark

F SR X Nature reserve
A8 7= 1 World Heritage
FRMRZSFE Forest park

H AP X Nature reserve

A FEZ HEX. Scenic and historical area
5T 23 Bel Geopark

H AP X Nature reserve
X544 1 X Scenic and historical area
FRRABE Forest park

H AR X Nature reserve

T B Geopark

FRARATE Forest park

A8 7731 World Heritage
K44 BE X Scenic and historical area
A FE Geopark

A8 7= 1 World Heritage
K5t X Scenic and historical area
FRMANE Forest park

% = H World Heritage

A FEZ HEX. Scenic and historical area
IKFIRE X Water park

H AP X Nature reserve
387 1 World Heritage

H A7 X Nature reserve

K5t MEX Scenic and historical area
H AP X Nature reserve

5T 23 Bl Geopark

H A7 X Nature reserve

PRI Forest park

5358 7= i World Heritage
X544 ME X Scenic and historical area
HFL 8 7= 31 World Heritage
A FE Geopark

T35 Hi World Heritage

AR Forest park

361.99

165.11

4.14

250.23

1.47

0.68

75.19

140.05

38.55

0.20

426.68

7.52

2823.17

728.27

102.94

353.46

422.18

0.16

2.39

1.09

0.03

1.65

0.01

0.00

0.50

0.92

0.25

0.00

0.05

18.62

4.80

0.68

2.33

2.79

0.00

0.01
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EEKT FR3p 2 A [iigiat Lt il
Overlap level Protected area Area/km? Percent/ %

iy World Heritage
2 ﬁﬂuf:ﬂﬁ or] eritage 50.87 0.34
FKFIRAEE X Water park
2 JXL%Z\HEJE[Z Scenic and historical area .73 0.08
5T 2Bl Geopark
K44 B X Scenic and historical area
2 . 184. 1.21
PRI Forest park 84.00
X524 M X Scenic and historical area
2 12.28 0.08
KFIRAEF X Water park
AS .
2 SRR Geopark 3.68 0.02
PRI Forest park
1 H AP X Nature reserve 5931.99 39.13
1 35 7 3 World Heritage 2545.73 16.79
1 FRARATE Forest park 145.67 0.96
1 K 5E44 MEIX Scenic and historical area 323.56 2.13
1 HUF A B Geopark 7.64 0.05
1 JKFIREEIX. Water park 36.57 0.24
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