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Construction of ecological network in downtown of Guiyang city based on

morphologically spatial pattern and spatially principal component analysis
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Abstract: In the karst mountainous area, with the urban expansion, a large number of natural mountains have been
embedded into the urban built-up area, forming the urban remnant natural mountains which have various ecosystem service
functions. However, in the process of dense development within the urban area, these urban remnant mountains were often
isolated and surrounded by the urban construction land, forming the ecological islands in the artificial interference field of
urban built-up area. Construction of ecological network of the mountainous urban could be not only conducive to the
protection of natural resources of urban remnant natural mountains, but also beneficial to enrich the service functions of
urban green infrastructure ecosystem. Taking the downtown of Guiyang, a typical mountainous city in karst area, as research

area, we comprehensively used morphologically spatial pattern analysis ( MSPA) and landscape connectivity to identify
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ecological sources and determined the comprehensive resistance area based on the principal component analysis. We also
identified and optimized the key connection corridors and nodes through the minimum cumulative resistance model (MCR) ,
and constructed the ecological network at two scales of the administrative area and the built-up area of the research area. The
results showed that: 1) the overall distribution of ecological sources in the administrative region presented a pattern of
“north and south facing each other” | and the ecological sources in the built-up area were concentrated in the central part;
2) The high values of comprehensive ecological resistance were mainly concentrated in the middle of the study area and
radially spread outwards, while the low values were mostly distributed in the periphery of the study area with large forest
patches; 3) The number of essential, important and general corridors in the administrative region were 15, 21 and 69
respectively. The essential corridors were concentrated in the north of the study area, meanwhile, the number of essential ,
important and general corridors in the built-up area were 37, 113 and 227 respectively, and the essential corridors were
mainly distributed in the middle of the built-up area; 4) There were 29 and 25 ecological nodes in the administrative and
built-up areas, and 33 and 17 second-class ecological nodes, respectively. Finally, by superposition the ecological network
elements of administrative region and built-up areas, the ecological network of the downtown of Guiyang City was
constructed. This study could provide scientific and reasonable reference for coordinating ecological conservation and urban

development in the central urban area of Guiyang city.

Key Words; morphological spatial pattern analysis; minimum cumulative resistance model; spatial principal component

analysis; ecological network construction; Guiyang City
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Fig.2 Comprehensive resistance evaluation index system
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Fig.3 Single factor resistance surface in the study area
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Table 1 Eigenvalues of principal components and their cumulative contribution rates

] o e s Rsf,i
i . Toikg PR EA e g SPOURE
o HRAE(E o Accumulative o HRFE(E o Accumulative
Principal X Contribution o Principal . Contribution o
Eigenvalue contribution Eigenvalue contribution
component Rates/ % component Rates/ %
rate/ % rate/ %
1 14.7616 40.66 40.66 6 2.0093 5.53 86.42
2 5.0446 13.90 54.55 7 1.6305 4.49 90.91
3 3.9890 10.99 65.54 8 1.3346 3.68 94.59
4 3.2061 8.83 74.37 9 1.1428 3.15 97.74
5 2.3669 6.52 80.89 10 0.8220 2.26 100
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F2 ERHHTER
Table 2 Principal component load matrix
iijfmr PCl PC2 PC3 PC4 PC5 PC6 PC7 PC8 PCY PC10
B Slop -0.06  -0.035  0.009  -0.099  0.459 0.266 0334  -0.173 0.2 -0.035
T Aliitude -0.041  -0.149  0.157 0.089  -0.336 0.407 0.209 0.177 0.14 -0.059
FHIFIH Land use 0.124  -0.084  -0.069 0.008  0.044 0176 -0.005  -0.009  -0.063 0.887
H— LM AL NDVI 0.101 0.076  -0.149 0.209 0.055 0.305  -0.288 -0.11 0.317 -0.401
A TR AL habitat degradation -0.06 0.248  -0.065 0.206 -0.139  -0.098 0285  -0.148 0.357 0.367
HFE Building density 0.065 0.108  -0.099 0.142  0.032 0.089 0.396 0.184  -0.598 -0.242
SR Habitat quality 0.144  -0.131  -0.001  -0.071  -0.08 -0.269 0366  -0.119 0.35 -0.257
PEK RIS distancefrom water area -0.026  -0.191 0.111 0.426  0.179  -0.196  -0.034 -0.092  -0.076 0.041
P BB B distancefrom the road 0.087 0188 0414  -0.001  0.09% 0.028  -0.042 0.001 0.006 0.019
I Soil type 0.004  0.015 -0.033 0.033  0.162  -0.093  -0.002 0.773 0312 0.065

PC: JEMSF Principal component;NDVI: H—fLAE#EHE4L Dormalized difference vegetation index
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Fig.4 Comprehensive resistance surface in the study area
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Fig.6 Morphologically spatial pattern of the study area
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Table 3 Classification statistics of morphologically spatial pattern

SO A TR 7 A A FH b AR A P SRR LL A5
Landscape types Area/km? Proportion of ecological land area/% Proportion of total area/%
#L X Core 1160.23 75.66 45.42
X Bridge 30.38 1.98 1.19
%X Edge 219.81 14.33 8.61
FLER Perforation 34.28 2.24 1.34
I Tslet 23.1 1.51 0.9
FFIE X Loop 17.61 1.15 0.69
374k Branch 48.03 3.13 1.88
ST Total 1533.43 100.00 60.03
F4 RORBIREZSIEHHF
Table 4 Ranking of the importance index of core area
i U5 -5 K EAMEAR L (dPC) ErRe) ISR Bt AR AL (dPC)

Number Source number Patch importance index Number Source number Patch importance index

1 15 58.79 9 28 6.65

2 7 45.99 10 0 6.23

3 5 19.79 11 9 6.02

4 18.46 12 27 4.4

5 17.65 13 26 4.26

6 13 15.58 14 6 4.22

7 29 10.93 15 10 4.09

8 11 7.29
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Fig.7 Comprehensive evaluation of remnant natural mountain in built-up area
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Table 5 Landscape composition types of ecological corridor

SO

Land use type

Total area/km?

A

R BIFSE X T 43 L
Percentage of the
study area/%

BB 1 T
Area in ecological network

as corridors/km?

o BRI AR L
In the ecological network
as corridors/ %

i Forest 1450.51 56.72 15.91/3.94 84.06/65.83
Bt Arable land 559.89 21.89 1.73/0.16 9.12/2.73
HH Grass 47.98 1.88 0.26/0.19 1.39/3.13
KR Water 35.87 1.40 0.21/0.08 1.10/1.31
KA Unused land 77.51 3.03 0.15/0.21 0.78/3.48
A% b Construction area 385.51 15.07 0.67/1.41 3.56/23.51
A3t Total 2557.28 100.00 18.93/5.98 100.00/100.00

A I EE AR SR BT B A EE B E B — RRRIE RO O 15,21 .69, A B E 4 P A
FERFTE DXL S , 30K 0 e T 322 42 114 50l ) R E AR T i B2 0 v ELBREBR A i, D W AT A S 11 1 R4 R 3R 05
T AT A DX P P A A U P R T, T 2 e S X P S X SRR B 52 B SNSRI
FR R 7 SR BBOR A it LA B TR TE AR E P A T B PY IR AR L A9 A 2R 1 B A, HL R T A% L
DX, Ao PR e, T R o T bR b A DR
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