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Fig.1 Sampling sites in the middle and lower reaches

of Chanba River
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Fig.2 Temporal characteristics of indexes in Chanba River
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Fig. 3 Spatial characteristics of different indexes
in Chanba River
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Tab. 2 Factor load matrix of water indexes in
different water periods

i Tk K ik
Fl. F2 F F F F T F2 F3
K =0.01 0.18 0.97 0.89 —0.32 —0.15 0.50 —0.70 0,02
DO —0.70  0.22 —0.43 —0.17 —0.11 —0.77 0.16  0.81 —0.11
pH {fi —0.59 —0.07 0.60 0.21 —0.77 —0.31—0.85  0.18 0.17
T 0.86 —0.07 0.04 —0.18 0.92 —0.07 0.26 —0.56 —0.46
EC 0,02 0.94 0.27 —0.40 0.27 0.73 0.88 —0.03 0.12
NH,-N 0,94 0.14 —0.24 0.90 0.09 0.18 0.88 —0.03 —0.06
NO, -N —0.03 0.73 —0.19 0.58 —0.12 0.70 0.85  0.12 —0.08
TP 0.94 0.23 —0.14 0.38 0.89 0.10 0.80  0.26 0.08
TR 0.35 0.83 0.14 0.90 —0.03 —0.07 0.28  0.86 —0.08
CODyy, 0.85 0.38 —0.04 0.91 —0.01 0.19 0.06 —0.15 0.92
AT (i 461 2,28 152 411 238 1.23 4.07 232 111
FETRR/ % 46,08 22,85 15.25 41,06 23.74 12,32 40.73 23,23 11.12
BFJ £ TR/ Y 46,08 68,93 84.18 41,06 64.8 77.12 40.73  63.96 75.08
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Tab.3 Source contribution for each variable
s Sk oKk i 7K 1
Fi/% F,/% Fy/% R? Fi/%  F,/%  Fi/% R? F/% F,/% Fi/% R?

K 0.43 15. 83 83.74 0.97 65.27 23. 60 11.12 0.91 40. 89 57.00 1. 80 0.74
DO 51.70 16. 49 31. 80 0.72 15.98 10. 30 73.72 0.63 14.61 75.47 9.92 0.68
pH{E 46.72 5.27 48. 00 0.71 15. 89 59.74 24, 38 0.73 70.93 15. 04 14.04 0.78
T 89. 26 6. 87 3.87 0. 82 44, 67 51. 40 3.92 0.78 20. 33 43.58 36.09 0.58
EC 1. 30 76.70 22.00 0.95 28.78 19. 11 52. 11 0.76 85. 64 2.81 11.54 0. 80
NH,-N 71.57 10. 23 18. 20 0. 96 76. 66 7.75 15.59 0. 85 91.18 3. 11 5.70 0.78
NO, -N 2. 84 77.26 19. 89 0.58 42.08 8. 39 49.53 0. 82 80. 95 11.28 7.77 0.75
TP 72.12 17.23 10. 64 0. 96 34.53 56. 29 9.17 0.55 70.28 22.92 6.79 0.71
e 26,63 62.67 10. 70 0.77 89. 74 2.69 7.57 0.82 22.71 71.10 6.19 0.78
CODy, 67.27 29. 89 2.84 0. 84 81. 60 0. 90 17.50 0. 87 5.18 12. 96 81. 86 0. 86
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Fig. 4 Ratio of land use types in different buffer zones
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Tab.4 Correlation between land use types and water

quality indexes in different buffer zones

ZopX fEhR S LI ~
Al b M B d
300 m NH,-N  —0.38 —0.78" 0.31 0.21
TP —0.41  —o0.81" 0.09 0.39
CODy,  —0.10 —0.43 0.13 0.13
500 m NH;-N  —0.28  —0.56 0.08 0.45"
TP —0.04  —0.56 0.08 0.67"
CODy,  —0.41 —0.51 0. 20 0.54""
1000 m NH;-N —0.43  —0.62" " 0.18 0.56"
TP —0.17  —0.40 0.02 0.53"
CODy,  —0.23 —0.57" 0.15 0.48
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Research on Spatio-temporal Evolution and Influencing Factors of

Urban Water Environment Governance Efficiency

YUAN Hong-chuan' ,CHEN Ping-ju' ,JIN Liang-hai'* ,ZHANG Yue'
(1. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, China;
2. Hubei Key Laboratory of Construction and Management in Hydropower Engineering, Yichang 443002, China)
Abstract: Taking 16 cities and prefectures in Hubei Province as the research object, from the perspective of unex-
pected output, DEA-SBM model was used to calculate the water environment governance efficiency from 2014 to 2018.
Combined with GIS spatial analysis method, the temporal and spatial variation characteristics of urban water environment
governance efficiency were explored, and the influencing factors of urban water environment governance efficiency were
analyzed by multiple linear regression model. The results show that the efficiency of urban water environmental govern-
ance in Hubei Province has rising trend, but there is a difference in time-order changes in water environmental governance
between different cities; The efficiency of urban water environment treatment in Hubei Province shows a spatial distribu-
tion trend of low in the central region and high in the eastern and western regions; The level of infrastructure and environ-
mental regulation have a significant positive impact on urban water environmental governance, and urbanization level has
a significant negative impact on water environmental governance efficiency.
Key words: water environment governance; temporal and spatial evolution; DEA-SBM model; multiple linear regression
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Spatiotemporal Characteristics of Water Quality and Its Correlation with

Land Use Type in Middle and Lower Reaches of ChanBa River
LI Xiao-ke',LIAN Yan-qing”,XU Xin-han' ,FANG Yan',WANG Xuan'

(1. Xi’an Institute of Earth Environment Innovative, Xi’an 710061, China;
2. Yangtze Institute for Conservation and Development, Hohai University, Nanjing 210098, China)

Abstract: In order to explore the spatiotemporal characteristics of water quality and its correlation with land use type
in the middle and lower reaches of the Chanba River, sampling and monitoring were conducted in April(wet period), Au-
gust(flow period)and December(dry period)of 2019 based on seventeen sampling sites. The spatial-temporal characteris-
tics of water quality and the identification of main pollution factors were analyzed by employing multivariate statistical,and
the relationship between the land use type and water quality indexes was studied by the method of Spearman analysis. The
results show that water quality had spatial and temporal characteristics in the middle and lower reaches of Chanba River in
2019. In terms of time, the concentration values of NH;-N, TP and COD,,, were maximum in flow period; The order of
TP and CODy, was sorted as flow period > wet period > dry period. Spatially. the concentrations of NH;-N, TP and
COD,y, basically increased from the middle reaches to the lower reaches. Influenced by human activities along the river,
the water quality was mainly polluted by nutrient and organic matter in the middle and lower reaches of Chanba river.
Construction land had a positive correlation with pollutants and played a "source" role, while forest had a negative correla-
tion with pollutants and played a "sink" role. The results can provide reference for water environmental management in
Chanba River Basin.

Key words: middle and lower reaches of Chanba River;water quality; land use type; relativity





