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A Graph Theory Cluster Analysis on Water Resources Support Capacity in Karst Area—An Example of Baise City in Guangxi Prov-
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Abstract

support capacity in the study area was conducted using the projection pursuit evaluation method. [ Method ] A two-dimensional graph clustering al-

(School of Business Management , Guangxi University of Finance and Economic, Nanning,
[ Objective | Taking the counties in Baise City of Guangxi as a typical research area, a comprehensive evaluation of water resources

gorithm was used to classify the regional water resources support capacity and regional socio-economic development capacity. This study explored
the support capabilities of water resources in the typical Karst regions in China for social and economic development, and built a map of regional
water resources support capabilities. The class-analysis model quantitatively expressed the spatial clustering of regional water resources supporting
social and economic development capabilities. [ Result | The supporting capacity of water resources in Baise City for social and economic develop-
ment could be divided into areas below the Chengbi River in the Youjiang Valley, the Chengbi River Basin and non-Youjiang River Basin coun-
ties. By considering the dimensionality reduction of the projection pursuit evaluation and the two-dimensional graph theory cluster analysis on the
regional spatial relationship, the comprehensive application of the two methods could be complemented and organically combined. [ Conclusion ]
The two-dimensional graph theory clustering can better reflect the supporting capacity and spatial correlation of water resources for social and eco-

nomic development, and the results will help decision makers formulate regional water resources planning and development strategies.
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Fig.1 The combination of projection pursuit analysis and graph
theory algorithm
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Table 1 The evaluation indicators for the ability to support social and economic development in Karst area
Hir)z EX = Bt A~ febrim e
Target layer System layer Indicator layer Indicator attribute
IKBEEXAT S R AT R RIS (X) A GDP(X,) //JC iElq]
JRRETI SRS GDP }i K% (X,) /% i
Water resources support WIS (X,) /% IEm
system for social and M ER(X,) /% Em
economic development capacity Tolk=fE 5 GDP L (X,) /% E[m]
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Table 2 The dimensionless data
iu'zmies X, X, X, X, Y, Y, Y, Y,
F{TIX Youjiang District 0.693 2 1.000 0 — 0.571 4 0.480 5 0.480 5 — 0.571 4
M fHE Tianyang County 1.000 0 0.630 4 — 0.182 2 0.093 7 0.093 7 — 0.1822
[ %58 Tiandong County 0.227 3 0.420 1 — 0.000 0 0.2195 0.219 5 — 0.000 0
SEHLEL Pingguo County 0.681 8 0.770 4 — 0.420 0 0.117 9 0.117 9 — 0.420 0
fEf# E Debao County 0.670 5 0.427 8 — 0.544 5 0.151 8 0.151 8 — 0.544 5
Y% B Napo County 0.000 0 0.370 5 — 0.343 4 0.050 5 0.050 4 — 0.343 4
% B Lingyun County 0.465 9 0.295 4 — 0.546 1 0.000 0 0.000 0 — 0.546 1
SFolkE Leye County 0.431 8 0.3757 — 0.568 3 0.168 5 0.168 5 — 0.568 3
HARE Tianlin County 0.863 6 0.250 6 — 0.509 9 1.000 0 1.000 0 — 0.509 9
PEARE: Xilin County 0.477 3 0.389 3 — 0.409 2 0.273 2 0.273 2 — 0.409 2
FEMR A% H G H: Longlin Autonomous County 0. 625 0 0.000 0 — 0.719 6 0.4229 0.4229 — 0.719 6
YEPUT Jingxi City 0.659 1 0.346 3 — 1.000 0 0.367 7 0.367 7 — 1.000 0
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Table 3 The main process parameters of the projection pursuit method

SRS (a)

HAreR % Q(a)

Objective function

PR (1)
Standard deviation of
projection value

R D(2)
Local density

T
o El Local density
Project

control parameters
42 3% K& K Social economic 0.100
development level
JK%EE Water resources 0.100

9.195 5 1.884 7 4.8790

2.976 5 1.2859 2.3147
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Table 4 Comprehensive evaluation of social and economic develop-

ment and water resources in Baise City

HIX e - Water resources
Counties Social economic assessment
development
level value
HITIX Youjiang District 1.397 7 1.306 1
M fH-E Tianyang County 1.657 5 0.763 9
11 %< & Tiandong County 1.276 3 0.801 6
SEHLEL Pingguo County 2.170 2 1.1179
il 2 Debao County 1.3922 0.641 1
A3 H Napo County 0.608 1 0.265 3
% 5B Lingyun County 0.350 2 0.2953
IRk B Leye County 0.350 2 0.316 7
Ak E Tianlin County 0.608 1 0.801 6
PEARE: Xilin County 0.346 5 0.3557
M Q1R 0.558 7 0.626 9
Longlin Autonomous County
YEPYTT Jingxi City 1.397 7 1.1220
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Fig.2 The four sub map of the support capacity of water re-

sources for social and economic development
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Fig.3 The spatial clustering of water resources for social and e-

conomic development support in Baise City
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