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Tab. 1 Calculation of ecological economic value of water resources and its main emergy indexes
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Tab.2 Summary of water consumption of Zhengzhou City
T H 15 b 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
2P KR /10°m® Tk 5.1 5.5 5.6 6.0 4.9 4.6 4.8 4.9 4.9 5.3 5.0 4.7
Al 6.1 4.8 4.2 4.3 4.4 4.7 4.7 5.1 4.3 4.2 4.2 4.0
MRk E/108m®  FHWE 3.0 4.9 4.5 4.7 4.6 5.0 5.2 5.4 6.0 6.6 7.3 7.3
NGRS 3.7 6.5 6.6 4.9 3.5 3.5 4.2 4.5 2.8 3.6 3.7 2.4
20 8.6 6.9 3.2 5.4 5.9 5.8 5.3 6.2 7.8 7.9 7.5 8.6
A SR K /105 m® WIE N 2.1 4.3 4.4 2.7 1.8 1.9 4.4 2.8 1.7 1.8 2.0 2.1
L Sh 2.5 5.1 1.9 2.0 2.1 2.0 2.1 2.6 3.5 4.6 5.1 5.1
* MMBAEBRLEFNELR
Tab.3 Summary of economic value of Zhengzhou City
i H 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Tolb AR 7R {8 /107 sej 75.4  73.8 89.1 91.3 100.1 114.5 124.9 128.8 123.6 138.1 138.6 141.2
Al A FE AR/ 107 sej 27.8 18.7 20.0 18.3 30.8 33.5 30.7 31.5 33.3 359 359 36.3
LR E /107 s¢j 103.2 92,5 109.1 109.6 130.9 148.0 155.6 160.3 156.9 174.0 174.5 177.5
W KB FMAE/(10%sej e m ™ *) 9.2 9.0 11.1 10.6 14,1 15,9 16.3 16.0 17.2 18.3 18.9 20.4
T4 BMHAKEBEHSNELR
Tab.4 Summary of social value of Zhengzhou City
it H 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
P H IR E M /107 sej 85.5 97.4 113.3 109.0 90.0 94.7 92,0 118.3 123.9 138.5 141.1 148.6
PRIRE SR /10" sej 7.5 8.2 8.5 7.7 8.7 8.5 8.9 10.0 10.6 10.9 10.9 11.0
B SEME /10" sej 11.0 13.3 15.2 15.1 16.3 18.2 18.3 18.9 19.5 22.4 22.8 26.0
2 E /107 sej 86.3 98.2 114.2 109.8 89.9 95.6 92.9 119.3 125.0 139.6 142.2 149.7
B KA SR/ (10 sej e m ™ ?) 5.6 5.4 8.0 7.3 6.4 6.7 6.3 7.5 7.5 7.7 7.7 8.2
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Tab.5 Ecological and environmental value of water resources in Zhengzhou City

IYE| 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

R R A/ 107 se) 2.1 2.1 1.7 1.2 1.1 1.4 1.8 1.5 1.3 1.5 1.5 1.7
HVP N E /107 sej 0.9 1.8 4.6 2.0 1.1 1.6 4.1 2.0 1.9 4.2 2.1 2.7
TKAR ELEANE /107 se 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
FRIG TR I EL/ 107 sej 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1
AR E /107 sej 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

H W ZREVE RSN/ 107 s¢) 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
TR A M /107 sej 0.2 0.5 0.5 0.3 0.2 0.2 0.5 0.3 0.2 0.2 0.2 0.2
R/ 102 s¢) 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.7 0.7
B ME /10" sef 4.7 5.0 5.3 5.7 6.1 6.5 6.9 5.7 4.3 3.9 4.3 3.9

] B B B AN/ 107 sej 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
RIS Y 2 /107 sej 0.0 0.0 0.0 —0.1 —0.2 —0.2 —0.2 —0.2 —0.2 —0.2 —0.2 —0.2
BB EME/ 107 s¢j 2.7 3.2 3.9 3.6 3.6 4.9 5.7 4.8 6.1 6.7 7.0 7.4
Rk A /107 sej 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.7

A S HREE M /107 sej 1.1 12,8 159 12,4 11.2  13.3 17.3  13.7 148 18.0 16.5 17.7

YT KA IEMAE/ (10%se e m ®) 2.4 1.4 2.5 2.6

2.9 3.4 2.7 2.6 2.8 2.8 2.3 2.5

xo6 BMTAFRERESEFNE
Tab. 6 Ecological and economic value of water

resources in Zhengzhou City

WiH FEAR 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

HIKRE 4% 9.2 9.0 11.1 10.6 14.1 15.9 16.3 16,0 17.2 18.3 18.9 20.4
M #he 56 5.4 80 7.3 6.4 6.7 6.3 7.5 7.5 7.7 7.7 8.2
EAHREE 2.4 1.4 25 2.6 29 3.4 27 2.6 2.8 28 2.3 2.5
AERSZTE 115 1001 14.7 13.6 14.5 15.7 15.9 16.3 15.9 16.5 15.4 16.7
Ik g 10.7 12.3 16.2 15.7 20.2 23.3 25.7 23.3 29.1 34.2 39.2 43.6
/Ml s 6.5 7.4 11.6 10.8 9.2 9.8 9.9 10,9 12.7 14.4 16.0 17.5
ASEE 2.8 19 3.6 3.9 41 5.0 43 3.8 47 52 48 5.3
AL 13.3 13.8 21,4 20,1 20.7 23.0 25.1 23.7 26.9 30.8 32.0 35.7
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Fig. 1 Analysis chart of water resources ecological

environment influencing factors in Zhengzhou City
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Fig. 2  Analysis chart of influencing factors of ecological

and economic value of water resources in Zhengzhou City
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Chemical Fractions of Heavy Metals in Surface Sediments from

Upper Reaches of Zhanghe River and Risk Assessment
GAO Peng-yang'®, ZHAO Dong-liang’, WU Jin-kun'”, WANG Yu-chun'"', CHENG Yao'"’

(1. School of Water Conservancy and Hydroelectric Power, Hebei University of Engineering. Handan 056038, China;
2. Hebei Key Laboratory of Intelligent Water Conservancy, Handan 056038, China;3. China Water Resources Beifang
Investigation, Design and Research Co. Ltd. , Tianjin 300222, China;4. State Key Laboratory of Simulation and Regulation
of Water Cycle in River Basin,China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In order to reveal the pollution characteristics of heavy metals in surface sediments in the upper reaches of
the Zhanghe River, the chemical fractions and contents of Cr, As., Cd and Pb in 32 samples were determined. The poten-
tial ecological risks were assessed by rations of secondary phase and primary phase, and risk assessment code method.
The correlation analysis was used to analyze the sources of heavy metals. The results show that the average contents of
heavy metals Cr, As, Cd and Pb are 91. 51+24. 30,9. 8143.05,0. 1240. 05,18. 30£5. 43 mg/kg, respectively, and on-
ly the average contents of Cd do not exceed the background value. Only the content of Cd does not exceed the background
value. The exchangeable fraction of Cd is larger than Cr, As. and Pb, and its biochemical activity is relatively high. The
potential risks of heavy metals are sorted as Cd>>Pb> As>Cr, and the risks are mainly concentrated in the source of
Zhuozhang River and the west headwater of Qingzhang River. These four heavy metals mainly come from mineral exploi-
tation, and mining activities contribute to the content and potential risks of heavy metals.

Key words: upper reaches of Zhanghe River; surface sediments; chemical fractions of heavy metals; risk assessment;
source analysis
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Time Evolution Trend and Influencing Factors of Ecological Economic

Value of Water Resources in Zhengzhou City
LV Cui-mei, HUAN Xiao-yu,GUO Xi, WU Ze-ning
(School of Water Conservancy Engineering, Zhengzhou University,Zhengzhou 450001, China)

Abstract: The ecological and economic value of water resources is the unity of economic value, social value and eco-
logical environmental value. It is of great significance to analyze the change rule of its value for rationally optimizing the
allocation of water resources, promoting the sustainable development of the ecological and economic system of water re-
sources. The emergy theory analysis method was used to calculate the ecological and economic value of water resources in
Zhengzhou City from 2009 to 2020. Its time evolution law and influencing factors were discussed, and its future develop-
ment trend was analyzed by R/S analysis method. The results show that there is a growing trend for water ecological eco-
nomic value in Zhengzhou City on the whole. The value change is mainly affected by GDP, per capita disposable income,
sewage wastewater emissions and other factors. The results show that the future trend in the past time series characteristics
were positively related, namely, water ecological economic value in Zhengzhou City still showed a trend of growth in the future.

Key words: water resources; ecological economic value; emergy; R/S; evolution law; influencing factors





