
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.3978

44 (2012) 350–360
June

Conference Report
Water resources management: recycling and sustainability

Wang Yandong
Email: aawyd@163.com

Received 8 March 2012; Accepted 19 March 2012

In the following section, we will present the key fi ndings of the recent research in Water Resources 
Management and Engineering. During August 12–14, 2011, the 1st International conference on 
Water Resources Management and Engineering(ICWRME) was held successfully. Prof. Ranjit 
Kumar Majumdar, from Jadavpur University has deliver a keynote speech entitled “Integrated 
studies for groundwater resourse evaluation and hydrological charaterization vis-à-vis saline 
water intrusion of Sagar Island region”. The conference received 95 papers from 8 countries. 
40 papers was accepted and included in the proceedings. In the following section, the title and 
abstract are reported. The full paper can be found by google scholar or www.icwrme.org. 
  We want to express our thanks to the editorial board of DESALINATION AND WATER 
TREATMENT for the publication support, and also to the committee and peer-reviewers for 
their contribution and critical review.

ICWRME organization Committee

Research on vegetable diagnosis and treatment 
sxpert system based on CBR

Liu He, Cao Liying, Chen Guifen*

College of Information and Technology Science, 
Jilin Agricultural University, Changchun 130118, China 
Email: lhlhxu_7978@163.com

ABSTRACT: CBR technology applies on the diagnosis 
of vegetable pests, diseases and insect pests of vegetables 
diagnosis expert system to solve the knowledge acquisition 
bottleneck that exists. Pests and diseases for agricultural 
experts in the diagnosis of the thinking process and the 
consistency of the basic principles of CBR, CBR constructed 
expert system Diseases and Pests of vegetables, this paper, 
the general process of CBR, case representation, retrieval 
and matching, and vegetables for pest knowledge organiza-
tional methods. Pest and disease diagnosis for the vegeta-
ble has opened up a new way, be applied to the prevention 
and control of vegetable pests, not only can the general 

vegetable pest control work independently, and, because of 
the unknown cases of CBR has to draw some new conclu-
sions reasoning function, and can assist agricultural experts 
to diagnose and control of complex issues. Production is of 
great signifi cance.

Keywords: Case-based reasoning; Vegetable pests; Expert sys-
tems; Nearest neighbor method

Prediction of agricultural water demand based 
on GM (1,1) model in irrigation region 

Guang-hui Wei, Liang Ma, Feng Liu

School of Water Resources & Civil Engineering; Xinjiang 
Agricultural University, Urumqi China 
Email: xndwgh@sina.com

ABSTRACT: The modeling principle of grey theory and 
the recognition method of model parameter were presented. 
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A grey GM (1,1) model was established based on the data 
of certain irrigation regional agricultural water from 2002 to 
2008. The precision test of residual error examination and 
posterior difference examination showed that the fi tting pre-
cision reached 98%. The model was applied to the prediction 
of agricultural water demand from 2009 to 2011. The result 
indicates that this grey model used in the agricultural water 
demand prediction conforms to its grey characteristic. The 
model has the advantages of good versatility, few require-
ments of data, and moderate computation quantity, and the 
result accords with the practical condition.

Keywords: GM (1,1) model; Precision test; Agricultural water 
demand; Prediction

Revisited environmental Kuznets curve in applying 
economic growth theory

Lan Xua

Department of Economics, Business School, East China 
University of Science and Technology, Shanghai 200237, 
China
Email: xuxx0026@ecust.edu.cn

ABSTRACT: The paper applies the economic growth 
theory to set up two theoretical models linking the relation-
ship between environmental quality and economic develop-
ment, with which, the evolutional track of it is analyzed. In 
the process, it is proved that there exists an inverted-U curve 
shaped relationship between the environmental quality and 
economic growth, which is usually termed “the Environmen-
tal Kuznets Curve”, briefl y the EKC. Besides, a prerequisite 
condition of the existence of EKC, namely the income level 
of environmental turning point (ETP) can also be inferred 
in the above models. As a result, the paper intends, to cer-
tain extent, to provide guidance on the amount of pollution 
abatement investment and the improvement of environmen-
tal quality, both theoretically and practically. 

Keywords: Environmental economics; Economic growth theory; 
Kuznets curve

Research on the simulation system of NC turning 

Jinfeng Wanga,c,*, Lijun Gub

aDepartment of Mechanical Engineering, North China 
Electric Power University,Baoding, China
bBohai Equipment Company Petroleum Machinery Factory, 
China National Petroleum Corporation, Renqiu 062550, 
China
cSchool of Mechanical Engineering, Hebei University of 
Technology, Tianjin 300130, China
Email: wjf266@163.com

ABSTRACT: The general fl ame of the NC turning simula-
tion system is designed, three-dimensional simulation model 

of NC lathe is constructed using by Visual C++ and OpenGL.
Through the identifying and analyzing module of NC code, 
NC code is verifi ed fastly and accurately, and then, the turn-
ing process is displayed dynamically. Finally, the develop-
ment of NC turning simulation system is completed. The 
amount of data was greatl reduced to solve the image fl icker 
problem of the system mainly in the turning tools movement 
the material removal, etc. The result shows the simulation 
effect is good.

Keywords: OpenGL NC turning simulation

Analysis of pollution pathway of water environment 
polluted by domestic garbage in China

Zhenhua Liu*

Department of Municipal Engineering, Zhejiang Water 
Conservancy and Hydropower College, Hangzhou 310018, 
China
Email: liuzhh@zjwchc.com

ABSTRACT: Domestic garbage polluted water environ-
ment, particularly in rural water environment, because 
domestic garbage has not been effective solid waste disposal 
and management. Figures 1 and 2 shows that there were 
some provinces that the ratio of domestic garbage treated 
harmlessly was more than 90 percent, such as Beijing, Tian-
jin and Jiangsu, less than 50 percent, such as Shanxi, Jilin, 
Heilongjiang and Gansu, there was a a certain relationship 
between the ratio of domestic garbage treated harmlessly 
and level of economic development. There are currently a 
lot of ways of water environment polluted by domestic gar-
bage, mainly including pollution of garbage concentrated 
stacking, leachate pollution from landfi lls, pollution of 
domestic garbage discarded casually, hazardous waste pol-
lution, it is a important signifi cance for pollution prevention 
of domestic garbage.

Keywords: Domestic garbage; Water environment; Level of 
economic development; Pollution prevention; Hazardous 
waste

Hydro-geologic status on the temperature of water in 
aquifer surrounded by the well of standing column 
well heat pumps

Li Yuea*, Yuan Jianweia,b, Wang Ruixianga, Cao Xumingc

aBeijing Green Building and Energy-saving Key Laboratory, 
Beijing University Of Civil Engineering and Architecture, 
Beijing, China, 100044
bThe North China Subsidiary Company of CACC, Beijing, 
China, 100621
cBeijing City Construction and Installation Corporation, 
Beijing, China, 100045
Email: liyue0205@163.com
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 ABSTRACT: The temperature of water in aquifer sur-
rounded by the well of the standing column well heat pump 
(SCW), by direct effects of the hydrogeology conditions, will 
directly impact on the energy effi ciency of the heat pump and 
the life of SCW system. The temperature of water in aquifer 
surrounded by the well of SCW was simulated in this paper 
by using fi nite-difference simulation software, Flow Heat. 
The results show that both the permeability coeffi cient and 
the porosity of the soil around the well have little effect on 
temperature of the water in aquifer near the production seg-
ment of SCW, as well as the smaller the thickness of the aqui-
fer, the larger the temperature change of water in aquifer of 
the pumping section.

Keyword: Ground water source heat pump; The standing 
column well heat pump; Numerical simulation 

Study on dynamic adsorption characteristics of GAC

Shi-Hu Shua,c,*, Min Yanb, Ding-Jiang Suc

aNational Engineering Research Center (South) for Urban 
Water Resource, Shanghai 200082, China
bCollege of Civil Engineering and Architecture, Zhejiang 
University of Technology, Hangzhou 310014, China
cCollege of Environmental Science and Engineering, Tongji 
University, Shanghai 200092, China
Email: ssh314@126.com

ABSTRACT: Dynamic adsorption characteristics of organic 
matter in drinking water with granular activated carbon 
(GAC) adsorption were studied based on static adsorption. 
The results indicated that 8.6 min as empty bed contact time 
(EBCT) was the best adsorption condition considering removal 
rate of organic matter and treatment capacity in drinking water 
advanced treatment. The results calculated by fi tting equa-
tion were approximately the same as practical operation. The 
equation could be used to predict the removal rate of CODMn 
and UV254 in different EBCT with GAC fi ltration. The factors 
which infl uence the adsorption capability were presented too.

Keywords: Activated carbon; Dynamic adsorption; Drinking 
water; Advanced treatment

Multiple criteria assessment of ecosystem services 
sustained by Qinhuai River in Nanjing 

Yuxian Liua,*, Yaping Yeb, Takahiro Kubaa, Aimin Haoa

aDepartment of Urban and Environmental Engineering, 
Kyushu University, Fukuoka 8190395, Japan
bGraduate School of Hydrology, Hohai University, Nanjing 
210098, China
Email: axian87@gmail.com

ABSTRACT: This paper demonstrates how to integrate 
social factors into the ecosystem service appraisal with a 
social welfare weight using Qinhuai River as a case study. 

The AHP method is used to determine the social weight. 
With analysis of the Qinhuai River’s functions, stakeholders 
and ecosystem services, a three-level hierarchical structure 
model is established. Ecosystem services provided by the 
Qinhuai River would include water supply, water regula-
tion, recreation, gas regulation and water purifi cation. After 
each ecosystem service was calculated, the total value of the 
Qinhuai River is determined by introducing the social wel-
fare weight. After including the social welfare weight, the 
value of the Qinhuai River ecosystem services increases from 
1.127 × 109US$/y to 3.226 × 109US$/y. These results will 
allow decision makers to compare the benefi ts generated by 
different water uses, including environmental services, and 
to manage scarce water resources under a long-term sustain-
able approach.

Keywords: Ecosystem services; Economic value; Qinhuai 
River; Social welfare

Is fresh water the unique water supply resource 
in crude oil refi nery?

Weng Yibina, Yan Guangxua,*, Guo Shaohuia, Liu Chonghuab

aState Key Laboratory for Heavy Oil Processing, China 
University of Petroleum, Beijing 102249, China
bLiaohe Petrochemical Branch Company, PetroChina, Panjin 
124010, China
Email: yangx0919@163.com

ABSTRACT: The traditional concept of water supply 
resource in crude oil refi nery was based on the fresh water, 
which could result in the low-effi ciency water utilization 
in the water-stress condition. To solve the problem, the 
expanded concept of water supply resource was presented 
according to the crude oil refi nery plant’s water supply sys-
tem analysis. The possibility of the water resources recycle 
was analyzed from the view of available resource according 
to the expanded concept. It provided an effective guide for 
water conservation and wastewater reduction in the crude 
oil refi nery. And also, it provided the theoretical basis to 
accomplish zero wastewater discharge for petrochemical 
industry in the near future. 

Keywords: Water resources; Water supply resource; Water 
allocation; Water recycle 

Case study of drainage water classifi cation 
for typical crude oil refi nery 

Weng Yibina, Yan Guangxua,*, Liu Chonghuab

aState Key Laboratory for Heavy Oil Processing, China 
University of Petroleum, Beijing 102249, China
bLiaohe Petrochemical Branch Company, PetroChina, Panjin 
124010, China
Email: yangx0919@163.com
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ABSTRACT: The traditional crude oil refi nery drainage 
systems were divided into the clean discharge water system 
and wastewater system. Old classifi cation methods were not 
helpful to water network optimization. The typical crude oil 
refi nery drainage classifi cation was presented based on the 
water quality of all the point resource drainages. According 
to the possibility of drainages recycling, the drainage systems 
were classifi ed to four levels and the recycle possibility sum-
marized. This study is contributed to the primary analysis 
for water system optimization process and scheme to crude 
oil refi nery.

Keywords: Crude oil refi nery; Drainage water systems; Limiting 
concertration; Water system optimization 

Operation models of wind-powered pumped storage 
system and case studies

Rui Ding*, Tinghong Zhao, Dongcheng Cai, Duoshuai 
Wang Yongzhan Song

School of Energy and Power Engineering, Lanzhou 
University of Technology, Lanzhou 730050, China
Email: reading521@126.com

ABSTRACT: The actual operation for small simulation electri-
cal network system, analyzed and summarized wind-powered 
pumped storage system were proposed as follows: WP is 
connected only with the PSS, WP is connected with both PSS 
and connected to the grid, WP only connected to the grid and 
to maximize the use of wind power resources in the target, 
the selected one of the ways a case study, research shows that 
the wind-powered pumped storage system is not only the 
full use of combined wind power resources in an effective 
way, but also improve the reliability of the grid and safety, 
with good economic effi ciency and environmental effi ciency. 

Keywords: Wind-powered pumped storage station; Operation 
models; Model functions

Landscape pattern change research of land use 
in Chang-Zhu- Tan region based on fractal theory

Zhao Shuangfei

Central South University of Forestry and Technology, 
Changsha, 410004, China
Email: zhaosf520@163.com

ABSTRACT: With the application of GIS technique, fractal 
theory was employed to study the change of Chang- Zhu- 
Tan Region in 1986, in 1995 and in 2005 three periods of land 
utilization landscape pattern data. The land landscape type 
degree of fragmentation, the fractal dimension and the index 
of stability have obtained. The results show: during 1986 to 
2005, woodlands and paddy fi elds are dominant, formed a 
kind of spatial pattern of forest land surrounded the city. 
The fragmentation of woodlands and paddy fi elds is smaller, 

while the fragmentation of rural residents land and urban 
use is bigger. The fractal dimension value of paddy fi elds 
and aquatorium waters is larger, while the fractal dimension 
value of unused land and rural residents land is smaller. The 
stability of unused land, rural residents land, and urban use 
is stronger; the stability of paddy fi elds, aquatorium, wood-
lands is relatively weak.

Keywords: Land utilization landscape; Fractal theory; Stabil-
ity index Chang- Zhu- Tan Region

Latent semantic index applied in question-answering 
system about agriculture technology 

Cao Liyinga,*, Zhang Xiaoxianb, San Xiaohuia, Chen Guifena

aCollege of Information and Technology Science, Jilin 
Agricultural University , Changchun 130118, China
bSoftware Institute, Changchun Institute of Technology, 
Changchun 130012, China
Email: caoliying99@163.com

ABSTRACT: In order to solve the existing problems in the 
function and business process of the agricultural knowledge 
question-answering system, this paper applied the latent 
semantic indexing technology to the agricultural knowledge 
question-answering system. This technology can enhance or 
reduce the infl uence of words in the document semantics and 
can make the semantic relationships between the documents 
more clear. And this technology realizes the natural language 
retrieval to a certain extent and eliminates the impact caused 
by synonymity and ambiguity of the words and obtains bet-
ter search results.

Keywords: Latent semantic indexing; Agricultural knowl-
edge; Questions and answers system

A laboratory study on dynamic evaporation of sand 
soil with a shallow water table

Pei Dong*, Xusheng Wang, Tianfei Chen

College of Water Resource and Environment Engineering, 
Chinese University of Geology, Beijing, 100083, China
Email: dongpei1985@126.com

ABSTRACT: Phreatic evaporation is an essential dicharge 
way of shallow buried groundwater, turning groundwa-
ter into soil water and atmospheric water. This laboratory 
study focus on dynamic evaporation when water table is 
gradually descending that induced by the evaporation. 
With decaying of water table, the evaporation rate will 
decreases as an function of the water table depth. An non-
linear correlation between the evaporation coeffi cient and 
the water table depth is observed in the laboratory experi-
ment. This nonlinear correlation can be approximated by 
an exponential equation. A numerical modeling on Hydrus-
1D is carried out to simulate the dynamic evaporation of 
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 serious are the mainly reasons for it. If we do more about 
scientifi c management in the rural area water management 
such as increasing the water repertory or pollution control 
effectively, we can effectively deal with the water shortages 
in rural areas in Chongqing and ensure the stable develop-
ment of agriculture.

Keywords: Rural; Water resources; Water pollution; Scientifi c 
management

Analyze on factors affecting spatial distribution 
of ET based on MODIS image data

Aidi Huoa*, Hua Lib, Ming Houc, Hongzhang Denga
aSchool of Environmental Science & Engineering, Chang’an 
University, Xi’an Shaanxi 710054, China,
bHainan Research Institute of Construction Project Planning 
and Design, Haikou, 570203, China,
cCollege of Resources and Environment, Northwest 
Agriculture and Forestry University, Yangling, Shaanxi, 
712100, China
Email: huoaidi@163.com

ABSTRACT: Evapotranspiration (ET) is important for 
hydrologic cycle, and it is one of the most diffi cult tasks in the 
fi eld of hydrology and water resources. In this research, ET 
was estimated based on MODIS image data, and the meteo-
rological data provided by local meteorological stations, we 
calculated the ET in the source region of the Zaohuo River. 
Employing linear regression method to count the evapo-
transpiration trends in every pixel, we analyzed inter annual 
variation of evapotranspiration spatially. Using Geographic 
Information System, the impacts of temperature, surface land 
temperature, precipitation and NDVI (vegetation index) on 
evapotranspiration variation have been assessed. The results 
show that the rising temperatures with the Global Warming 
are the main factors to lead to inter annual evapotraspiration 
increasing. In space, Land surface spatial distribution of ET 
from south to north, from high altitude to low altitude moun-
tain plain, faded as the groundwater depth, ET also become 
bigger. So we obtained that the groundwater depth is the 
most important controlling factor of ET. Findings of this study 
may be signifi cant for fi nding out relationship between Sur-
face Evapotranspiration and Water Table.

Keywords: Evapotranspiration; Remote sensing; MODIS; 
Zaohuo River basin

Establishment and enforcement of ecological 
compensation mechanisms around Fuxian Lake 
in yunnan province

Li Ming*, Zhou Yuan Qing, Zhao Min Hui, Shen Tai Bo

College of Resource and Environment, Yuxi Normal 
University, Yuxi, 653100 Yunnan, P. R. China 
E-mail: mingli@yxnu.net

the sand column under the same boundary condition 
in the experiment. In the model the soil water retention 
curve is described as van Genuchten’s equation in which 
the parameters are obtained though drainage experiment. 
Results of the model matches the observation of phreatic 
dynamic evaporation very well. This agreement between 
them indicates that the behavior of dynamic evaporation 
can be investigated fully with numerical method, instead of 
experiment method.

Keywords: Phreatic evaporation; Experiment of sand column; 
Hydrus-1D

Functions and values assessment of improving 
the living environment of comfort on urban forests

He Jienan*, Xiao Yifeng 

Central South University of Forestry and Technology, 
Changsha, 410004, China
Email: hjnhn@126.com

ABSTRACT: The functions and values of improving the 
living environment of comfort on urban forests in Changsha 
were analyzed. the results showed that: urban forest could 
decrease effects of urban heat-island, with 2.7°C in fi ne days 
and 1.0°C in rain days, and raised air humidity by 12.88%; 
the comforable days increased 41.66%, and the more com-
fortable increased by 35.71%, so making the more uncomfort-
able days and the frowziness days decreased by 15.38% and 
66.67%. the decreasing heat island effects was 10136853 ×
104 yuan·a-1 × 104 Yuan·a-1, that of the air humidity value 
increased by 1832968.8 × 104 Yuan·a-1.,the total values was 
11969821.8 × 104 Yuan·a-1. The conclusion showed that: the 
urban forest could improve small climate,and the living 
environment of comfort.

Keywords: Urban forest; Improving the living environment;  
Functions and values;  Changsha city

The Status, problems and countermeasures of water 
resources management in chongqing rural area

Wang Jian*

School of Humanities and Social Sciences, North China 
Electric Power University, Beijing 102206, China 
Tel. +86 15801368158; e-mail: icerondy@sina.com

ABSTRACT: Water is a strategic resource for agricultural 
development, and it makes a crucial role for the develop-
ment of agriculture. However, in recent years, because of the 
increasing of climate anomalies, many place suffered water 
shortage which affects the agriculture development seri-
ously and food production stability. Although Chongqing 
has large of precipitation, it was affected by the water short-
ages, too. In my opinion, the lack of long-term planning in 
water resources management, the water pollution and waste 
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ABSTRACT: From the ecological compensation mecha-
nism, this paper discusses how to establish and implement 
ecological compensation around Fuxian Lake. We believe 
that the ecological compensation for Fuxian Lake is the 
key to alleviate the contradictions between the economic & 
social development and ecological protection in Fuxian Lake 
Watershed. And through various forms of ecological com-
pensation to protect Fuxian Lake, we can build a better eco-
logical environment. 

Keywords: Fuxian Lake; Ecological compensation mecha-
nisms; Establishment; Enforcement

Optimal operation of supply water reservoir group 
based on decomposition-coordination method 
for large scale systems

Shuang-yin Wang*, Hui-long Yang, Xiao-xiao Yang, Xia 
Guo, Jian-ying Wang

College of Water Resources and Architectural Engineering, 
Northwest A&F University, Yangling 712100, China
Email: wshy6986@yahoo.com.cn

ABSTRACT: Optimal operation of reservoir group play a 
key role in rational allocation and effective utilization of water 
resources, the research bears both theoretical and practical 
signifi cance. This paper regarding the water supply systems 
of Dapeng Bandao in Shenzhen city as the research subject, 
the regional water supply system is divided into four step 
subsystems according to the large system decomposition-
coordination theory based on considering the hydraulic con-
nection between water source engineering and water user. 
The authors set up a multi-objective programming model 
of the minimum water quantity diverting and consump-
tion, and solve the model with dynamic program method. 
Through analysis the optimal operation results in different 
frequency infl ow and different initial water storage capacity, 
the diverted water outside decrease with the reservoir initial 
water storage capacity increase, the average annual diverting 
water quantity is 4185 × 104 m3. The model provide scientifi c 
basis for optimize regional water supply system.

Keywords: Optimal operation of reservoir group; Decompo-
sition-coordination method for large scale systems; Multi-
objective program; Dynamic program; Dapeng Bandao

How the runoff response to the climatic factors 
in the source region of the Yangtze River

Kai-Zhu Qian*, Jing-Jing Lv, Xu-Sheng Wang 

School of Water Resources and Environment, China university 
of Geosciences (Beijing), Beijing 100083, China
Email: qiankaizhu@126.com

ABSTRACT: In recent years, especially after 1980s, cli-
matic factors have varied more extremely and abnormally in 

the source region of the Yangtze River. As a typical sensitive 
area of climate change, to study the responses of hydrologi-
cal variation has become more important to reveal relation 
between them. Combining with polynomial regression esti-
mation (PRE), the Morlet wavelet transform (MWT) had 
been used to decompose annual runoff into various periods 
of 20 year and 7 year. Furthermore, based on the wavelet 
coeffi cients calculated between runoff and climatic factors, it 
revealed that 20 year period of runoff is only infl uenced by 
precipitation. And, in period of 7 year, its infl uence is greater 
than temperature. 

Keywords: The source region of the Yangtze River; Runoff; 
Morlet wavelet transform; Climatic factors

Design of groundwater monitoring network 
in an ungauged catchment

Jing-Jing Lv*, Kai-Zhu Qian, Xu-Sheng Wang 

School of Water Resources and Environment, China University 
of Geosciences (Beijing), Beijing 100083, China
Email: lvjing0816@126.com 

ABSTRACT: Groundwater monitoring data can provide 
an important basis for regional hydrogeological map com-
pilation and the initial condition in groundwater modeling. 
Designing groundwater monitoring network is especially 
diffi cult in the area without or lack of observation data on 
groundwater. In this paper, a method to design and optimize 
groundwater monitoring network is proposed. Firstly, the 
referential water table distribution is generated through a 
rough numerical simulation with dense meshes. Secondly, 
the groundwater level is sampled from the modeling results 
at the nodes on an initially designed network, as a monitoring 
test. Then, a new contours of groundwater level is obtained 
with the monitoring test using Kriging method and the inter-
polation error is calculated through comparison with the ref-
erential water table distribution. With consideration of both 
the precision and investment, an optimal scheme among the 
alternative observation network is chosen. This method has 
been successfully applied in Hailiutu River Catchment, in 
Ordos Plateau, China.

Keywords: Groundwater level; Monitoring network; Optimi-
zation; Kriging interploitation; Ordos plateau

Region prediction of city water demand quantity 
based on partial least-squares regression model

Faqiang Guoa, Xinxin Yangb

aInstitute of Hongchang Water Resources Planning and 
Design, Department of Xinjiang Water Resources, Urumqi 
830052, China
bSchool of Water Resources & Civil Engineering
Xinjiang Agricultural University, Urumqi 830052, China
Email: g.fq@163.com 
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 ABSTRACT: Consider the value of a dependable supply 
of clean, safe drinking water to the local economy, devel-
opment opportunities, and quality of life. Source water 
protection plans can help drinking water systems and the 
communities they serve keep our drinking water safe. The 
analysis reveals that source water protection largely occurred 
outside of the long-standing watershed planning process in 
China. Although that’s not the only reason for developing 
these plans, the local governments can involve in a fl exible 
approach to realize source water protection.

Keywords: Water source protection; Model; Geographic infor-
mation system

Study on the dynamic programming management 
model of groundwater with covariates

Furong Yua, Wenxi Lub,*, Chenguang Xua

aCollege of Resources and Environment, North China 
Institute of Water Conservancy and Hydroelectric Power, 
Zhengzhou 450011, China
bCollege of Environment and Resources, Jilin University, 
Changchun 130021, China
Email: luwenxi@jlu.edu.cn

ABSTRACT: Through the analysis of groundwater rela-
tion of mutual-feed joint-variation behavior process and its 
character, dynamic optimization groundwater management 
model containing covariates which solved using dynamic 
differential programming method is described. The ground-
water system of Songyuan area in western Jilin province is 
taken as the case study. To solve the main relation of mutual-
feed joint-variation problem, on the basis of simulation 
model, Qianguo Xian and Fuyu Xian was taken as important 
study area, groundwater dynamic programming manage-
ment model with covariates was built using the state transi-
tion equation method and solved, then the optimal pumping 
amounts, the amounts of covariates and groundwater lev-
els were obtained simultaneously. To sum up, this research 
expands the theory and method that dealing with relation 
of mutual-feed joint-variation in groundwater management 
model, so as to establish theoretical foundation and provide 
technical means for the solution of various practical prob-
lems.

Keywords: Groundwater management model; Differential 
dynamic programming method; Relation of mutual-feed 
joint-variation; Songyuan area

Double-wall cofferdam design construction of hero 
bridge

Song Jinbo*

Jiangxi Vocational and Technical College of Communication, 
Nanchang 330013, China
Email: jxjtxylqx@126.com

ABSTRACT: It is quite signifi cant for the development of 
city to forecast scientifi cally the city water demand. The city 
water demand is infl uenced by many factors among which 
have multiple-correlation so that it can make some forecast 
results distort and make the adaptation of some formula 
weak. This paper adopts the method of Partial Least-Squares 
Regression to build up model, through applying the idea of 
Principal Component analysis and typical correlation anal-
ysis, and uses the method of component sampling to solve 
effectively the correlation of different factors and to establish 
the forecast model of city water demand quantity. Then it 
analyzes the model and fi nds that the fi t and forecast accu-
racy of the model are better.

Keywords: Partial least-squares regression; City water 
demand; Prediction; Multi-collinearity

Development of integrated drinking water source 
protection in China

Yong-Min LIUa,b, Wu-Yi LUb, Jun TANa, Jun LONGb,*
aCollege of Computer and Information Engineering, Central 
South University of Forestry and Technology, Shaoshan 
South Road 498, Changsha, Hunan. 410004, China
bSchool of Information Science and Engineering, Central 
South University, No.22 South Shaoshan Road, Changsha, 
Hunan Province, 410075, China
Email: 13574162814@126.com

ABSTRACT: With the living level of people has been 
greatly improvement, the safe of drinking water has become 
more and more taking into count. This paper examines the 
proposed approach to the planning and management of 
drinking water source protection. An institutional arrange-
ment framework is used to facilitate comparison of the two 
initiatives with information coming from both analysis of 
policies and practices. The analysis reveals that source water 
protection largely occurred outside of the long-standing 
watershed planning process in China. Local involvement, a 
fl exible approach, and linking the process of implementation 
to other land management initiatives are opportunities to 
realize synergies within the multi-barrier approach.

Keywords: Water source protection; Disease; Barriers; Challenge
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ABSTRACT:  Hero Bridge is an extraordinarily huge bride 
across northern branch Ganjiang River, in the city of Nan-
chang. Main tower adopted single column slanted pylon 
space twist face back cable structure. Its construction is based 
on double-wall cofferdam method. This literature introduces 
the design of double-wall cofferdam and key techniques in 
terms of platform underwater construction, which can be a 
reference for similar project.

Keywords: Hero Bridge; Double-wall cofferdam; Construction 
technique; Clanted pylon

Effects of river sediment on the biodegradation 
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ABSTRACT: Complicated physical, chemical or/and bio-
logic interactions exist between sediment particles and organic 
pollutants in natural water bodies on the water-sediment 
interface. The sediment plays an important role in the trans-
portation and fate of pollutants. In the present study, two 
groups of sediment with different particle size sampled 
from the Yangtze River in China and the organic pollutants 
in domestic sewage was collected. Laboratory experiments 
were designed to investigate the effects of river sediment on 
the biodegradation of organic pollutants in domestic sew-
age using the method of carbon dioxide evolution test. The 
results indicated the biodegradation rate with river sediment 
were larger than that without sediment. The presence of sedi-
ment accelerated the biodegradation of organic pollutants. It 
implies that sediment may speed up the removal of organic 
pollutants from the domestic sewage and contribute to the 
ecological restoration in highly-polluted water body.

Keywords: River sediment; Biodegradation; Domestic sewage; 
Organic pollutants; Carbon dioxide evolution test; Biochemical 
oxygen demand (BOD)

Sensitivity assessment for soil hydraulic 
conductivity in a coupled surface-subsurface water 
fl ow model

Qi Zhang*

State Key Laboratory of Lake Science and Environment
Nanjing Institute of Geography and Limnology, Chinese 
Academy of Sciences
Nanjing 210008, P.R. China
Email: qzhang@niglas.ac.cn

ABSTRACT: For coupled surface-subsurface water fl ow 
modeling, the soil layer is an important domain since it 

affects both the generation of surface runoff and water fl ux 
between surface and groundwater fl ow. There is a need to 
assess how the soil physical parameters affect the model-
ing results to help guide fi eld measurements and model 
parameter estimations. This paper investigates the sensitiv-
ity of the modeling results in response to the soil hydrau-
lic conductivity by performing a surface-subsurface water 
fl ow simulation for a sub catchment of Lake Taihu. Results 
indicate that soil lateral fl ow and groundwater recharge are 
the most sensitive fl ow components to the change of soil 
hydraulic conductivity. An increase in soil hydraulic con-
ductivity results in an increase in these fl ows. An increase 
in groundwater recharge consequently causes the rise of 
groundwater table for the catchment, which induces more 
groundwater discharge to rivers as base fl ow. It is wor-
thy to note that a change of soil hydraulic conductivity 
less than 30% does not cause a noticeable change in fl ow 
components. It is also interesting to notice that the model 
prediction accuracy of river discharge is not sensitive to 
the change of soil hydraulic conductivity, which implies 
that assessment of simulation accuracy and model valida-
tion using river discharge solely may not be suffi cient for 
a surface-subsurface water fl ow simulation. Internal fl ow 
components are important and essential to use for a more 
reliable model validation.

Keywords: Soil hydraulic conductivity; Sensitivity assess-
ment; Base fl ow; Groundwater recharge; Soil lateral fl ow; 
Coupled hydrological modeling, WATLAC

Performance and mechanisms of phosphorus 
removal from wastewater by Ca-contained waste 
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ABSTRACT:  Oyster shell and eggshell, which have high 
volume of calcium content, were used to removal phospho-
rus from wastewater. The phosphorus adsorption kinet-
ics were examined, effects of pH adsorbent dosage as well 
as temperature on P removal were investigated. Adsorp-
tion mechanisms were discussed. Results showed that the 
pseudo-second order kinetic was fi tted to the adsorption 
characteristics of oyster shell and eggshell; pH of wastewa-
ter showed great effect on phosphorus removal both with 
oyster shell and eggshell with the increasing of initial pH 
from 2 to 11, P removal effi ciencies decreased from 98.2% 
to 50.9% with oyster shell, while from 97.3% to 23.7% with 
eggshell; the optimal dosage of oyster shell and eggshell was 
0.5≈1 g/mg P, even when the initial P concentrations were 
different; the chemical precipitation of calcium and phospho-
rus was the dominating reaction.
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ABSTRACT: This paper explores the infl uences of 
human activities on water level changes of Taihu Lake 
basin based on indicators of hydrologic alteration method. 
The results indicated that: First, the water levels of 1990s 
to 2000s are signifi cantly higher than those of 1970s to 
1980s and the increasing in non-fl ood season (October to 
April of next year) is bigger than that of fl ood season (May 
to September). Second, the hydrologic changes are the 
most signifi cant in the highest and lowest water levels and 
the average water level from January to March among all 
the indicators of hydrologic alteration. Human activities 
represented by urbanization are the main factors causing 
these changes.

Keywords: IHA; Water levels; Taihu Lake basin 
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ABSTRACT:  In the fi elds as reposition of nuclear waste, 
exploitation and utilization of geothermal resources, etc, the 
rock has the behaviors of the thermo-visco-elastic-plastic. 
Based on the rock model which consists of spring, dashpot 
and plastic elements under the condition of un-axial com-
pression, the behaviors of the thermo-visco-elastic-plastic 
in rock are discussed, and the equations of the constitutive, 
creep and unload have been obtained, and this study gives 
an explanation of the rock rheological characteristics. 

Keywords: Rock; Thermo-mechanical coupling; Creep; Unloading

Impact from EXTREME NATURAL DISASTERS 
on the economic system constituted by two Factors, 
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ABSTRACT: A CGE model is built for the economic sys-
tem constructed by two factors, three departments and four 
categories of residents and the impact effect of EXTREME 
NATURAL DISASTERS on this economic system is simu-
lated by virtue of computer simulation. The fi xed points of 
the economic system and the impact on distortion of gen-
eral equilibrium of the economic system are computed by 
dint of MATLAB software and self-made program (genetic 
algorithm is adopted). Results: an EXTREME NATURAL 
DISASTERS may change the equilibrium price system 
(fi xed points) of the economic system, the transaction costs 
of the economic system (in particular costs of property 
rights), residents’ maximum utility and the department’s 
equilibrium quantity through infl uence on employment 
resource quantity, demand structure, production structure, 
residents’ real income and so on of the economic system. 
Conclusion: EXTREME NATURAL DISASTERS (Popula-
tion and property damage) is the “negative value” produc-
tion mechanism of the economic system with extreme high 
input-output rate.

Keywords: EXTREME NATURAL DISASTERS; CGE model; 
fi xed point; Computer simulation; Impact effect
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ABSTRACT:  Karst river of ShiPing No.1 mine in an 
ancient mining area of Bettywu is the main water fi lling 
source for mine water, mainly developed in the Maokou 
limestone of coal strata, karst of which is develop, strong 
water-rich. Through the early hydrogeological exploration, 
we have a certain understanding about the basic character-
istics of the river development. We repeatedly expose a large 
water-guide collapse column or cave in the process of con-
structing which leads to water inrush. Through the statistics 
of the development regular pattern of underground lime-
stone fi ssures, the plane path of underground river is modi-
fi ed. The tracer test confi rms that water inrush points under 
the mine directly connect with the major underground river, 
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which is not only has practical signifi cance for the preven-
tion and treatment work of mine water, but also provides the 
basis for the comprehensive utilization of water resources in 
mining areas. 

Keywords: Underground River; Karst development; Racer 
test; ShiPing No.1 mine
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ABSTRACT: The paper mainly discusses the develop-
ment and utilization of groundwater resource. Combined 
with data, it analyzes the groundwater environmental prob-
lems caused by unreasonable exploitation, such as land 
subsidence, seawater intrusion, and groundwater pollution. 
Furthermore, the author put forward suggestions, includ-
ing the strengthening of the monitoring of groundwater and 
improving water environment evaluation system; improv-
ing water management; promoting groundwater protec-
tion and enhancing groundwater resources Regional plan 
designing. 

Keywords: Groundwater; Resources; Suggestions
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ABSTRACT: Refrigeration equipment is a practical course 
design and application are strong curriculum, teaching more 
diffi cult. Teachers should have the refrigeration equipment 
and automation technology research background, teaching 
content should be based refrigeration engineering, teach-
ing methods should focus on theory and practice, and more 
about the case, the process of regression theory in practice, 
deepen their understanding of refrigeration theory, the 
understanding of the concept , the ability to provide students 
of engineering practice.

Keywords: Refrigeration equipment; Teaching reform; Case study
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ABSTRACT: A study of Be catchment was carried out 
to quantify the expected impact of climate change on the 
streamfl ow using a multimodel ensemble approach. Climate 
change scenarios (A1B and B1) were developed by ensemble 
four GCMs (CGCM3.1 (T63), CM2.0, CM2.1, and HadCM3) 
which showed good performance for Be catchment through 
evaluation of statistics between 14 GCMs control simulations 
and the corresponding time series of observations at annual 
and monthly level. SWAT (Soil and Water Assessment Tool), a 
physically based distributed hydrological model, was used to 
investigate the impacts on streamfl ow under climate change 
scenarios. The model was calibrated and validated using 
daily streamfl ow records. The calibration and validation 
results showed that the SWAT model was able to simulate the 
daily streamfl ow well, with Nash-Sutcliffe effi ciency greater 
than 0.78 for Phuoc Long station and 0.65 for Phuoc Hoa sta-
tion, for both calibration and validation at both daily and 
monthly scale. Their difference in simulating the stream fl ow 
under future climate scenarios was also investigated. Results 
indicate a 1.01–2.93°C increase in annual temperature and a 3 
to -20% changes in seasonal precipitation corresponded to a 
change in streamfl ow of about 3 to -20%. The large decrease in 
precipitation and runoff are observed in the dry season.

Keywords: Climate change; SWAT model; Be catchment; 
streamfl ow
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ABSTRACT: Scientifi c evaluation of different water 
resources in coal mining areas is a premise that comprehen-
sive utilization of water resources in large water-stressed coal 
mining areas, ensure sustainable development of social and 
economic in mining areas. Taking the shendong mining area 
for example, composition of water resources were analyzed 
in this area: water resources of research region consist of sur-
face water resources, groundwater resources and mine water 
resources. Statistical method were used to compute amount 
of surface water resources and balancing method were used 
to compute amount of groundwater resources. The thesis 
evaluated water resources in shendong mining area in terms 
of water resources system.

Keywords: Water resources; Surface water; Groundwater; 
Mine water
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ABSTRACT: Issues of reducing the vulnerability of people 
and countries to the impacts of climate variability are high 
on the international agenda. The literature indicates that the 
poor and most vulnerable are most sensitive to climate vari-
ability. Moreover, other stressors which aggravate society’s 
vulnerability to climate variability need to be taken into con-
sideration in order to fully comprehend the effects of climate 
change. This study examines the livelihood strategies of 
three vulnerable communities in Northern Ghana, a region 
characterized by increasing climatic variability and climatic 
extremes. It also reviews Ghanaian governmental policies 
formulated to help the vulnerable deal with their challenges. 
The three communities are located in the Bongo District of 
Upper East Region in Northern Ghana. The research included 
semi-structured interviews of 45 households (15 households 
were interviewed in each community), semi-structured inter-
views of key informants, 6 focus group discussions (2) held 
in each of the three communities and fi nally a content analy-
sis of Ghanaian policies on climate. The data collected were 
analyzed quantitatively and qualitatively using the Statisti-
cal Package for the Social Solutions Programme (SPSS). The 
study concludes that the government policies include strat-
egies to address the needs of the vulnerable populace, but 
their impacts are not felt by those included in our research. 
We also conclude that there is an urgent need to put in place 
both structural and non-structural interventions necessary to 

address the potential impacts of climatic variability on poor 
rural communities, such as, improved infrastructure in the 
study area, community-based early warning systems and 
risk-transfer instruments such as index insurance experi-
mented within some African countries.

Keywords: Vulnerability; Adaptation; Climate variability; 
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ABSTRACT: The multimedia data includes formatted data 
and non- formatted data, it have brought about a lot of prob-
lems about administration of data and information. And it 
has produced very big effect and pound in the theory and 
method to tradition database. Relation database theory has 
driven database research and development. But it is not very 
proper in the fi eld of handling the non- formatted data. But 
multimedia data is mostly composed of the non- formatted 
data. Facing information of large amount of non-regular, 
how carry out memory becomes the most important mission. 
The fi rst part of the thesis analyses the problems that the 
multimedia data brings about to database memory aspect. At 
the basis of the method of analyzing the present multimedia 
data memory, the author puts forward one kind of document 
structure being suitable to multimedia data memory of the 
campus net. The fi nal part sums up its advantages in brief.

Keywords: Multimedia data; Tradition database; Non-regular 
data; Memory




