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Construction of ecological security pattern in Pudacuo National Park
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Abstract: As a focus of landscape ecology, ecological security pattern is of great significance for maintaining the level of
regionally ecological security and realizing regional sustainable development. Selecting the Pudacuo National Park in Yunnan
Province as the research area, this paper uses InVEST model to assess the temporal and spatial evolution of its habitat
quality based on three phases of land use data in 2000, 2010 and 2017, which paves the way for the determination of the
ecological source. Five relevant resistance factors, including slope, land use type, habitat quality index, vegetation
coverage (indicated by NDVI) , and distance from the water area, are selected to establish resistance surface, as well as the
resistance threshold method is used to extract key protection areas. Finally, the minimum cumulative resistance model is
used to establish ecological corridors and ecological strategic nodes for constructing the ecological security pattern of
Pudacuo National Park. The results show that; (1) there are wide discrepancies among the spatial distribution of habitat

quality in Pudacuo National Park , which is related to land use types. The overall habitat quality is at a high level with high
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habitats accounting for more than 80.0%. (2) From 2000 to 2017, the average habitat quality of the study area firstly
declined and then remained basically unchanged for 0.8392, 0.8295 and 0.8294, maintaining a relatively high level
overall, with the average habitat quality being above 0.8. The area percentage increases with the change in habitat quality
accordingly. (3) The distribution of ecological sources in the researched study area is relatively concentrated on the whole,
accounting for 2.3% of the total area of Pudacuo National Park. The distribution of the minimum cumulative resistance value
is generally variant. (4) The ecological corridor presents a ring—shaped pattern. The ecological strategic nodes are located
in the center of the ring and the upper area of the ring while the protection key area shows a "double triangle” shape. The
results are conducive to presenting the temporal and spatial evolution process of the habitat quality of Pudacuo National
Park , which has positive guiding significance for the reasonable and sustainable use and development of land resources, and
provides reference for the ecological protection of the national parks in our country.In addition, this paper has the following
four innovations: 1. Try to carry out habitat quality assessment and ecological security pattern construction of China’s
emerging entity National Park. 2. In terms of research methods, we try to use the results of habitat quality assessment in the
early stage as the basis for the construction of ecological security pattern in the later stage. 3. Select the typical Pudacuo
National Park to construct the habitat quality and ecological security pattern, and provide reference for the ecological
environment protection of other national parks in China. 4. Based on invest model and MCR model, the habitat quality and

ecological security pattern of Pudacuo National Park were studied.

Key Words: Pudacuo National Park ; habitat quality; InVEST model; construction of ecological security pattern; minimum

cumulative resistance model
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Fig.1 Geographical location and elevation map of Pudacuo National Park

20004 I 20104 ! l 20174 l X
0 5 km

kot I pon [ e 00 pow OO0 vow (N sevmst

2 EXHEERE 2000,2010,2017 =+ F) 2R
Fig.2 Land use types of phase III of Pudacuo National Park 2000 ,2010 and 2017
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Table 1 Influence scope and weight of threat factors

JRUH A ¥ FR IR/ km A 23 [i] YT
Threat factors Maximum influence distance / km Weight Spatial attenuation type
Bt Cultivated land 3 0.7 Ltk

#Hh Bare land 2 0.6 24
A5 I Construction land 5 0.9 1%

x2 AEEEXENEFHEKE
Table 2 Sensitivity of different habitats to threat factors

e H A A AN b it e dathii]
Land use types Habitat suitability Cultivated land Bare land Construction land
K3, Waters 0.80 0.65 0.40 0.55

Mt Woodland 0.90 0.50 0.45 0.70

HFHL Cultivated land 0.30 0.00 0.50 0.25

#ith Bare land 0.00 0.00 0.00 0.00

L}l Grassland 0.60 0.50 0.55 0.35
I Construction land 0.00 0.00 0.00 0.00
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Table 3 Ecological resistance factors and weight of Pudacuo National Park

BH. 1 K+ BH 77 43{H Resistance score A E
Resistance factor 1 2 3 4 5 Weight
W Slope 0—5 5—15 15—25 25—35 >35 0.25
R 2R . R

i Wooks B A A 0.28
Land use types

1 ELFE R
* E.ﬁﬁgi‘*a.ﬁ . >0.8 0.6—0.8 0.4—0.6 0.2—0.4 <0.2 0.16
Habitat quality index
Y [ 2 g
&l%}iﬁ.ﬂng 0.81—1 0.63—0.81 0.42—0.63 0.24—0.42 0—0.24 0.19
Vegetation coverage
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Fig.3 Spatial distribution of habitat quality in phase III of Pudacuo National Park 2000, 2010 and 2017
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Table 4 Habitat conditions at all levels of Pudacuo National Park from 2000, 2010 and 2017

2000 4 2010 4 2017 4
4 B o WEWGR RRBE o BEGK RRSE o BEGK RS
Grade Habitat value N ;\ ) Area Mean N ;\ ) Area Mean N ;\ ) Area Mean
rea/sm proportion/ % mass rea/sm proportion/ % mass rea/m proportion/ % mass

1% Low 0—0.2 1975500 2.72 2783700 3.84 2801700 3.86

X Lower 0.2—0.4 418500 0.58 418500 0.58 418500 0.58

H1% Secondary 0.4—0.6 5557500 7.66 0.8392 5570100 7.68 0.8295 5544000 7.65 0.8294
1 1 Higher 0.6—0.8 4547700 6.27 4489200 6.19 4518900 6.23

1 Highest 0.8—1 60006600 82.76 59243400 81.71 59221800 81.68
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Table 5 Changes in area of 2000, 2010 and 2017 years

TRt 2000—2010 4F 2010—2017 4F 2000—2017 4E

A Grade Habitat WRVER % WRVER A% WRVER e
value Area change /m? Change rate/% Area change /m?> Change rate/% Area change /m?>  Change rate/%

166 Low 0—0.2 808200 40.91 18000 0.65 826200 41.82
B Lower 0.2—0.4 0 0 0 0 0 0
H1%% Secondary 0.4—0.6 12600 0.23 -26100 -0.47 - 13500 -0.24
% Higher 0.6—0.8 ~58500 -1.29 29700 0.66 ~28800 -0.63
¥ Highest 0.8—1 ~763200 -1.27 -21600 -0.04 ~784800 -1.31
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