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Temporal-spatial variation characteristics and the affecting factors of protected
areas in Guizhou, China

FAN Han'-2, YANG Zhao-hui*, WANG Cheng' -2, BI Xing*, ZHANG Ming-ming' -2 "

(! College of Forestry, Guizhou University, Guiyang 550025, China; *> Research Center for Biodiversity and Nature Conservation, Guizhou University,
Guiyang 550025, China; > Mayanghe National Nature Reserve Administration, Yanhe 565300, Guizhou, China; * Forestry Bureau of Xingyi, Xingyi
562400, Guizhou, China)

Abstract The establishment of protected areas is the bottom line of ecological security to promote the construction of
ecological civilization and support economic and social development, which is an important strategy to realize sustainable
development and maintain land ecological security. In order to reveal the macro spatial process of protected areas and its
influencing factors, this study took Guizhou Province as an example, used the methods of nearest neighbor index, kernel
density, and standard deviational ellipse to analyze the temporal-spatial variation characteristics of the protected areas in
Guizhou Province from 2002 to 2017, as well as the influencing factors combined with geo-detectors. The results showed that,
during the study period, the number, area and types of protected areas in Guizhou Province showed a diversified and rapid
development, forming a protected area system with nature reserves, forest parks and scenic spots as the main body, and
wetland parks, geoparks and natural heritage sites as the supplement. The situation of spatial cohesion of protected areas had
been strengthened, the scope of spatial distribution had been expanding, and the speed of spatial movement had been
declining, forming a spatial pattern dominated by the northeast-southwest direction and gradually stable. The coalescence
process in protected areas was strongly influenced by topography and vegetation distribution, and the protected areas tended
to cluster in gentle terrain around rivers and mountains and in areas of concentrated vegetation. The spatial differentiation of
protected areas was jointly affected by multiple factors at different levels. The explanatory power of different factors to the
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spatial differentiation of protected areas was different. Among them, the normalized difference vegetation index and areas of
forest were the common main factors affecting the spatial differentiation of the number and area of protected areas, and the
explanatory power of different factors was significantly consolidated after interaction, characterized as nonlinear or bi-factor
enhancement.

Key words protected areas; temporal-spatial dynamic; geo-detector; Guizhou Province.
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B 1 2001—2017 4 5104 H SRR b £ i 5 T AR AR AL

Fig.1 Dynamics of amount and areas of the protected areas in Guizhou Province during 2001-2017.

o HARMEI X Natural reserve; WP: {328 il Wetland park; GP: H1/5i /A @ Geological park; NH: H#Ri# 7= Natural heritage; FP:
M AT Forest park; SS: K3t 44 X Scenic spot.

2.2 RINE B AR T BLENLIFE
AR TR AR N . 2002—2017 4E[R], HARLRY A B ARIL AR EU/N T 1, | 2002 41 0.86
L F+F] 2007 £ 0.87, BfJ5—E N FEAE 2017 £ 0.83; SRR AR EE B B 2002 1) 17914.32 m —
B NP Z 2017 4F 1) 10840.09 m. KB Bt M SRR 3 M 7E 73 (8] 70 AR b 2B o A A 35 B AW aE
B FE TR~ : 2002—2017 0], HAAGRPHEEE . mMARE SN L EE R OMm IR HES
B, JEHME B AR R, RO BRI E NS RREE., F£ERRTEEN =R L, &
FEREX H 2002 1 1A EFFHE] 2007 £ 2 A, HEEBLE AR L A AR 4L K 2007—2017
R REX RN AR E, . REEREXZEE A BT T (- 2) 5 5B SRRY H AR
m&wt WF AP 2 (B AR /N . Bk Rl TR, Rl s B RAEX, NRAHEH. K
EEMZEHY K (K 3 . RAFEMNE BREPHAEMK . @ KENSEPAEHMSE. Wik, o
HEHERSHE, SHARRPHAER - PRENIZR.

B 2 ASIFI 31 AR GR A st B B A

Fig.2 Kernel densities of the protected areas amount at different years.
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Fig.3 Kernel density of the area of protected areas at different years.
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Fig.4 Dispersion tendency of the spatial patterns of protected areas at different years.
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Fig.5 Distribution of protected areas at different elevations and slopes in Guizhou (2017).

B 6 St H AR HLN AT SR RO R

Fig.6 Spatial relationship between the distribution of protected areas and vegetation types in Guizhou.
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(0.6455) >/K % Jf & & (0.1052) ; TR E, F52m R R KRB KB /NI N: NDVI
(0.8555) >FHEMIEFL (0.8114) >A K HFE (0.8069) >Z G FE /K LI L H AL (0.7575) >If4HE A
(0.7294) >#rumEm AL (0.7213) >4& A A H (0.6808) > A ¥ GDP (0.6775) >@ X H A (0.6338) >
JRFFULN (0.5406) >k HLFE (0.5402) >IEHE AN (0.4797) >/KHEJF & (0.0607) .

Hor, NDVI. #AkmEA. WE AL, A GDP. ZRitiA B /K 4 2 i AU 42k B B AL [ AR 74P
i E B S (8] 20 S S M B R 3 s NDVIL ARAR T AR % BLRE X 15 48 O 4t ThD AR 2 0] 40 S 10 52 1) % S
E R

THEMMEERLX, £ 2 MY R R e B R ET A E . TR K 5200 22 30 35 28 1 1
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ot KRR EWILEER .
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Table 1 Interactive detection results of the number of protected areas in the study area

Xi Xo X; Xy Xs X X7 X Xo Xio Xu X2 Xis P
Xi 0.8895 0.0000
X, 09637 0.8601 0.0000
X3 0.9342 0.8741 0.6664 0.0181
Xy 09170 0.8680 0.8305 0.6455 0.0302
Xs 0.9268 0.9490 0.8558 0.8323  0.1052 0.9795
Xe 09299 09460 09071 0.8343 0.8113  0.7901 0.0059
X7 09101 09488 0.9074 0.7990 0.7669  0.8110 0.6951 0.2440
Xg 0.9320 0.9454 0.9030 0.8335 0.8178 0.8101 0.7869 0.7587 0.0289
Xo 09401 09275 0.8280 0.8910 0.8852 0.8541 0.8634 0.8513 0.7603 0.0034
Xio 09323 09470 09053 0.8693 0.8421 0.8268 0.8336 0.8349 0.8541 0.8140 0.0000
X1 09447  0.8903 0.8017 0.8473  0.8550 0.8853 0.8892 0.8794 0.8296 0.8857 0.7446 0.0933
X2 09073  0.9460 0.9046 0.7962 0.7642 0.8083 0.7130 0.7832 0.8606 0.8309 0.8887  0.6922 0.2466

Xz 09507 0.8882 0.7674 0.8829 0.9692 0.9540 09586 09507 0.8735 09516 0.8511 0.9558 0.7525 0.0000
Xy A— LS NDVI; X, : ZRAKTEA Forest area; X3 : #FHUIMAY Cultivated land area; X, : ¥R Wetland area; Xs: 7K %R A&
Total water resources; X;: A4 GDP Per capita GDP; X; : Jigli7t X Tourism income; Xy : Z X AR Built-up area; Xo: REAE /KL KE
1 Cumulative area of soil erosion control; X; o: 3 A [ Urban population; X;,: 44T A0 Rural population; X, ,: ¥k B FE Railway mileage;
Xi3: AR Driveway mileage. T [A The same below.

*2 WX B AR R EIAR AT B AR 45

Table 2 Interactive detection results of the area of protected areas in the study area

X X5 X3 Xy Xs Xs X7 X3 Xy Xio X X Xi3 P
X 0.8555 0.0000
X5 0.9568 0.8114 0.0000
X3 0.9215 0.8372 0.7213 0.0273
Xy 0.8820 0.8219  0.7751 0.4797 0.2875
Xs 09172 09305 0.8899 0.7572  0.0607 0.9997
Xs 0.9044 0.9202 0.8700 0.7430 0.7010 0.6775 0.0863
X7 0.8732 09124  0.8645 0.6792  0.6320 0.6968  0.5406 0.7649
X3 0.8970 09166 0.8690 0.7396 0.7020  0.6973 0.6560  0.6338 0.2435
Xy 0.9224 09254 0.8596 0.8716 0.8157 0.7834 0.7848 0.7839  0.7575 0.0113
X0 09161 0.9264 0.8721 0.8115 0.7585 0.7450  0.7459  0.7468 0.7845 0.7294 0.0208
X 0.9195 0.8399 0.7727 0.7816  0.7597 0.8217 0.8222 0.8217 0.8150 0.8242  0.6808 0.2932
X1, 0.8728 09120 0.8641 0.6788 0.6316  0.6965 0.5663 0.6555 0.7845 0.7455 0.8222  0.5402 0.7953

Xi3 09368 0.8602 0.8216 0.8477 0.9727 09356 0.9340 0.9357 09232 0.9362 0.8392 0.9336  0.8069  0.0000
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Fig.7 Impact mechanism on the temporal-spatial dynamic of protected areas.
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