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Construction of ecological zoning of plateau lake basin based on spatial conflict

and eco-environmental quality; A case of Dianchi Lake Basin
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Abstract: The continuous increase in the human footprint has caused a significantly spatial conflict among human-land
systems in plateau lake basins. Taking the Dianchi Lake Basin as an example, considering the risk of spatial conflict among
the production-life-ecological space in the basin, and based on changes in land-use landscape patterns and eco-
environmental quality, this study introduced a four-quadrant model and performed a hotspot analysis for risk-quality-
integrated eco-environmental zoning. The results showed that: (1) The three-life spatial conflict risk types in the Dianchi
Lake Basin were generally strong, the conflict curve index showed an inverted “U” shape, and the proportion of strong
conflict types has decreased. The three-life space type has changed significantly, and the area of living spaces has increased
by 312.23 km®, mainly due to rapid urbanization within the plateau lake basin, which has transformed numerous production
and ecological spaces into living spaces. (2) The overall eco-environmental quality in the Dianchi Lake Basin showed a

downward trend. Spatially, with Dianchi Lake as the center, it showed a high-low-high distribution. The higher-quality and
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high-quality areas decreased by 136.66 km”; the lower-quality and low-quality areas increased from 699.65 km’ to 930.51
km®, accounting for approximately one third of the total area of the basin. (3) The four area categories used for the
comprehensive risk-quality eco-environmental zoning were high-quality, good, general and bad areas. The spatial
distribution continuity of the four category areas was relatively good, and continuous expansion of bad areas was the most
typical. Identifying comprehensive risk-quality eco-environmental zones in combination with the three-life spatial conflict
risk can further enrich the theoretical framework and methods used in eco-environmental research, serve as a reference for

future studies, and provide practical guidance for the coordinated development of human-land systems in the river basin.

Key Words: ecological-production-living spaces; ecological zoning; space conflict; four-quadrant evaluation; Dianchi
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Table 1 Land use classification of production-living-ecological and eco-environmental quality index
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Fig.7 Distribution of spatial conflict in Dianchi Lake Basin from 1990 to 2018
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Fig.8 Spatial pattern of eco-environmental quality in Dianchi Lake Basin from 1990 to 2018

BRASTI] 73, P3RS - i i 2 5 R A 3R X, AIER G SR A SR B AR ARSI (2 5 3K 6) o MR fE
WFFEAE AT TS A A O , AR - iR 23 AR A R X R 0 o 235 AR AR A o | R A — e 45 U 2k
TEZS (AP ATRHIE R B R A5 K | 25 (R SR LR A AR AR 25 TR X K 35 (151 10)

R4 1990—2018 FEMBBESHERESHARR SiL
Table 4 Area proportion of eco-environmental quality grade in Dianchi Lake Basin from 1990 to 2018
1990 4F: 2000 4F 2010 4 2018 4

R i kb HR i kb HR i TR i kb
Area/km?  Proportion/%  Area/km’>  Proportion/%  Area/km®  Proportion/%  Area/km?  Proportion/%

EEROS IR

Eco-environmental quality

R X Low quality 251.90 8.68 278.08 9.59 350.76 12.09 523.50 18.05
B X Lower quality 447.75 15.44 448.62 15.47 434.11 14.97 407.01 14.03
— i X Medium quality 683.31 23.56 699.98 24.13 610.90 21.06 589.11 20.31
3 JFii IX. Higher quality 951.29 32.79 904.41 31.18 913.27 31.48 863.96 29.78
5B X High quality 566.49 19.53 569.66 19.64 591.71 20.40 517.16 17.83

R5 HEUREBRE-RESSESHEXISRE

Table 5 The Delineation standard of comprehensive risk-quality eco-environmental zones divisions in the Dianchi Lake Basin

1990 4 2000 4F: 2010 4F 2018 4

Z(6G; ) Il 25 [ HER 2 [ o a3 7 23 ] AR 25 [ o 37
Range of values ZE B b N Bk R b B Bk

SCCl EV SCCl EV sccl EV SCCl EV
2R 1 Quadrant [ (-1.18-2.82] (-0.23,3.32] (-0.37-2.81] (-0.51,3.27] (-1.18,2.77] (-0.34,323] (-0.83,2.83]  (-0.37,3.22]
R 11 Quadrant 11 (-6.71,-1.18] (-0.23,3.32] (-6.47,-0.37] (-0.51,3.27] (-6.71,-1.18] (-0.34,3.23] (-5.22,-0.83]  (-0.37,3.22]
SR 11T Quadrant 111 (-6.71,-1.18] (-5.35,-0.23] (-0.37-2.81] (-5.34,-0.51] (-1.18,2.77] (-4.99,-0.34] (-0.83,2.83]  (-4.24,-0.37]
R IV Quadrant 1V (-1.18-2.82] (-5.35,-0.23] (-6.47,-0.37] (-5.34,-0.51] (=6.71,-1.18] (-4.99,-0.34] (-5.22,-0.83] (-4.24,-0.37]
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Fig.9 Cold-hot spot between spatial conflict and eco-environmental quality in Dianchi Lake Basin from 1990 to 2018

Fo6 HtRENE-RELESSTRK

Table 6 Comprehensive risk-quality eco-environmental zones in the Dianchi Lake Basin

P A P

Quadrant Zones Features

Py ) P LR M 257 1 g R T AT Bt MU 5 B8 2
Quadrant [ ER AT RUFIX TOESENR

iﬁ%f:m . AR b TR B A A IR A TN 55 v B AT

L m e oo RO R 02 ) 25 I e A M o3 A B G , FL
Quadrant 1 BERESHERRC oy, TR R

Sy MG T O P RO 72 ] R T L B2 A S A, 25 %

Quadrant IV
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YR O 2R — B v D R B T A JRAN TS G (¥ XA B ST D R HE R 1 e, U AR
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Fig.10 Distribution between spatial conflict and eco-environmental quality in Dianchi Lake Basin
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