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Spatial and Temporal Distribution Characteristics of Landscape
Ecological Risks in Karst Mountain Watersheds from

Productive-Living-Ecological Perspective

Xia Zhaoliang', Lan Anjun'?, Fan Zemeng®’, Zhu Na'
(1.School of Geography and Environmental Science s Guizhou Normal University , Guiyang s Guizhou
550025, China; 2.National Engineering Technology Research Center for Karst Rocky Desertification Control .
Guiyang » Guizhou 550001, China; 3.State Key Laboratory of Resources and Environmental Information System s
Institute of Geographic Sciences and Natural Resources Research , Chinese Academy of Sciences, Beijing 100101, China)

Abstract: [ Objective ] The factors affecting landscape ecological risk in karst watersheds were determined in
order to formulate ecological risk prevention and control measures and landscape management planning in
mountain watersheds. [ Methods] This study was conducted in the Guizhou section of the Hongshui River
basin (a typical karst basin). The study utilized the perspective of “productive-living-ecological” space, and
used GIS spatial analysis, landscape ecological risk index, and other methods to explore the temporal and
spatial change mechanism of landscape ecological risk in the study area. The relationship between the temporal
and spatial distributions of landscape ecological risk and topography was analyzed by means of the distribution

index method. [ Results] @ Since 2000, land use transformation based on the productive-living-ecological
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space in the Hongshui River basin was characterized by a reduction in the production and ecological space and
a rapid increase in the living space. The contribution rates of regional landscape ecological risk changes caused
by the transfer of different land use types were different. @ During the period from 2000 to 2020, the overall
landscape ecological risk showed a moderate trend, and the landscape ecological risk in the southern part of
the Hongshui River basin was generally better than in the northern part. @ From the distribution of
landscape ecological risk on the terrain gradient, the degree of landscape ecological risk was inversely proportional
to the terrain gradient. In addition, the landscape ecological risk in the non-karst area and pure karst area was
lower than that in the subkarst area. [ Conclusion] Although the landscape ecological risk in the Hongshui

River basin has improved, some landscape ecological problems are still prominent, and it will be necessary to

strengthen the management and protection of the ecological environment.

Keywords: productive-living-ecological space;

landscape ecological risk;

spatiotemporal differentiation;

topographic gradient; karst; Hongshui River basin
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Fig.2 Distribution of the spatial pattern of productive-living-ecological in the study area
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Fig.3 Spatial distribution of landscape ecological risk levels in the Hongshui River basin from 2000 to 2020
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Table 6 Proportion and change of ecological risk level area in the Hongshui River basin from 2000 to 2020 hm’

A AL 28 2000 4 2010 4F 2020 4F 2000—2020 4
KA L i) (A L ) T AR L ] (LA
IR AU X 249 693.65 16.36 % 477 180.98 31.26 % 462 902.18 30.33% 213 208.53
B X 549 919.44 36.03% 491 969.75 32.23% 489 141.8 32.05% —60 777.64
PR IX 470 227.02 30.81% 368 142.83 24.12% 371 573.46 24.34% —98 653.56
A MR X 203 333.9 13.32% 149 834.74 9.82% 157 901.33 10.34 % —45 432.57
TR AU X 53 174.64 3.48% 39 313.07 2.58% 44 876.25 2.94% —8 298.39
RTAKATIE 2000—2020 EESRKE L RKERIERE
Table 7 Ecological risk level transfer matrix in the Hongshui River basin during 2000—2020 hm’
AR 2 _ . 2020 FF S _
R AU X AR XL X AR XURS X B AR X o AU X
xR X 227 070.09 15 391.44 4 775.06 2 271.63 185.44
B ARG IX 232 911.42 294 199.02 19 332.02 2 967.02 509.96
Ei r A AL X 2 317.99 177 233.35 276 906.83 12 888.01 880.84
§ A RURRE X 556.32 2 039.83 68 890.60 125 171.35 6 675.81
o L (X 16.36 185.44 1 668.95 14 603.32 36 624.21
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Table 8 Major landuse transformations and contribution rates

affecting the degree of ecological risk in the landscape
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Fig.5 Distribution of ecological risks in the Hongshui River basin in relation to geomorphological types
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