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ABSTRACT 
 
Bohai is an important supportive system of Bohai regional economic development, with the Bohai coastal region 
increasing intentive economic development, Bohai environmental pressure is also growing,which is the world's most 
serious air pollution areas.Bohai regional development plans are included in the national overall development 
strategy and the area has an important position in the country. A series of water problems such as water shortage, 
ecological degradation and water pollution faced  greatly restrict the economic and social development of the 
region.Land-based source of pollution is one of the main causes of pollution in the Bohai sea coastal waters, and 
drainage channel is the main contributor of Land-based source of pollution. In this paper,we choose the main 
pollution sources and channel section as object of the study of Dagu river which is the main pollution river in 
Tianjin Bohai area , on the basis of understanding the pollution source emission characteristics,layout sample point 
and monitoring the water quality changes both of upstream and downstream at point sources of pollution ,analysis 
the influence of river section and contribution which made by the source points of pollution.Based on single factor 
evaluation method of principal component analysis method for analysis,using the principle of location selection 
choose Tianjin Dagu river pollution source location and determine the sampling point.Investigation of historical 
data and field monitoring of toxic and harmful substances in sewage, to determine the region priority pollutants list 
and the major pollution sources.Set sampling point both in the upstream and downstream of pollution source.And in 
order to provide basis for reducing and limiting emissions and setting the control strategy.Some corresponding 
land-based source of pollution control method and pollution prevention and control strategies was put forward in 
the paper. In order to improve the efficiency of development and utilization of water resources and protect the 
environment in Tianjin. 
 
Key Words：land-based sources of pollution, principal components analysis(PCA), factor analysis, priority 
pollutants, single factor evaluation method 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

With the increasing strength of Bohai sea coast regional economic development,the environment pressure of Bohai 
sea is adding[1].It is one of the world worst air pollution area[2].Land-based source of pollution is one of the main 
causes in Bohai sea coastal waters,pollution caused by river into the sea is one of the main sources of terrigenous 
influx pollutants[3],approximate 75% of total sea pollution.Large amounts of terrigenous pollutants emission caused 
the "red tide" occurred frequently and the range has been expanded continuously.Since 1996 there are totally 13 
times "red tides" have been happened and most of them occurred in July and August[4].Monitoring shows that in 
recent years,20% of area appears eutrophication phenomenon is a high incidence of red tides in Chinese coastal and 
one of the hardest-hit areas[5].So research list of priority pollutants in area of coastal zone,the main pollutant 
emissions intensity,time and space distribution characteristics and pollution levels[6-7],parsing pollutant emission 
characteristics and pollution process,put forward the way to reduce,limit emissions and control strategy,is basis to 
control Bohai sea environmental pollution disasters[8]. 

http://www.jocpr.com/
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1 Inspection Planning and Evaluation Standards  
1.1Description of sampling point detection 
To study source and effect pollution levels on sewage river water quality.On basis of preliminary work,set two kinds 
of sampling points in pollution source and channel section,including point set of pollution sources in 50m upstream 
and 200m downstream. 
 
1.2Research and monitoring of the main pollutants  
Research and detection scheme in two stages.On the first stage comprehensive testing analysis to target channel 
main pollution source water quality by month,determine main pollutants,master pollutant discharge source,emission 
intensity and spatial characteristics in the test cycle.On the second stage monitoring main pollution sources and 
water quality of upstream and downstream,analysis and source-analysis impact on the river section of pollution 
sources.The poisonous and harmful material wait to be detected is DBP,DEHP and benzene series [9]. 
 
1.3The evaluation method and standard  
This paper adopts single factor index evaluation method to clearly determine main pollution factors, pollution period 
and pollution area.The nature of Dagu sewage discharge is belong to Ⅴ class.Surface water environmental quality 
assessment should be based on the waters functional category which should be achieved."Standard of sewage 
comprehensive discharge"of the People's Republic of China provisions when water in drainage system of surface 
water environment quality standard “GB3838-2002 ”[10]. 
 
2. Analysis the impact on the river cross section by pollution sources temporal variation  
2.1 Analysis the space and time changes of CODCr  
Figure (a) as water-stage fluctuation of Dagu river pollution source point and CODCr section.It can be seen,durning 
the level period and dry season,the larger cross section appear both in Zhijiang drainage outlet and section of north 
gate outlet.While wet season shows uniform increase.Wet season has plentiful water, the mixture of pollutants 
dilution effect is stronger; upstream water in north gate section change is bigger,may be because water is less  
in dry season and single factor index of chemical sewage outlet in Nan Bin is bigger. 
 

(a)Dagu river pollution source point,section CODCr and NH3-N change water period 

(b) Dagu river sections CODCr and NH3-N of the water phase change 
Fig.1 spatial and temporal change analysis of CODCr and NH3-N in Dagu river 
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2.2Analysis the space and time changes of NH3-N 
Figure (b) as temporal and spatial variation of Dagu river pollution source point and NH3- N section.NH3 - N of 
three water phases in metro station load are significantly higher than main section and other outlet, and NH3 - N of 
metro station downstream on upstream of Dagu river is the highest.Three phases of water channel section of NH3 - 
N content from high to low is wet season, dry season and level period. 
 
2.3Analysis the space and time changes of TP 
Main river section of TP are different with contributor relations and other pollution indicators,except outlet of north 
gate in wet season, all shows main river section is higher than contributors, description in three water phase point 
sources on river section of phosphorus pollution contribute nothing or very small.Water from three phase 
comparison chart shows that phosphorus pollution of Nan Bin in Dagu sewage river section background is 
serious,the highest standard is 2.5 times.Phosphorus pollution had been emissions to Dagu river before selected 
background section.The upstream of Dagu has serious TP pollution in  wet season may be due to contribution of 
north gate and metro station.In general, phosphorus pollution of Dagu river exceed, the point source contribution to 
the TP is very small. 
 
2.4Analysis of poisonous and harmful material 

Fig. 2 Effect of DBP and DEHP pollution in Dagu river source point on the river bed 
 
Figure 2 as PAEs pollution relationship diagram of Dagu sewage river pollution source point and river section.You 
can see from picture, two kinds of ester substances shown river section is higher than point source pollution 
level.DBP and DEHP are both present decline trend.In study area, point source contribution to river pollution of 
phthalate esters are small. In general,DBP pollution of Dagu river section is serious, almost all levels is 
overweight,it also checked out DEHP but its can amount to mark. 
 
3.Analysis the pollutant source of river section 

 
Table1 variable variance expression level 

 

 
 
Using SPSS software to carry on principal component analysis arithmetic can get cumulative contribution rate 
shows all percentage of index information that principal component contains.Table 1 is each variable variance 
expression level.The result of factor analysis is basic effective to each elements.So choose principal factor analysis 
research of the relationship between all variables are appropriate. Fig3 is main factor characteristic root and variance 
contribution rates of Dagu river pollutants.Use Kasier as a standard, analysis water body pollution source can get 
four main factors.This means,ex-four factors explain almost all variance.The Scree test method is according to the 
shape of figure 4 to determine number of factors.The figure shows that start from the fifth point curve tending to 
straight line, so extraction of first four factors as the required factors, in accordance with Kasier standard of 
judgment.First principal factor(F1):The load of Cu,pH is higher,mainly is heavy metal pollution.So F1 can be 
defined as smelting of pollution sources.F2:Load of NH3-N,TN,TP is high,main performance is eutrophication 
pollution,it can be defined as living pollution sources.F3:Load of SS and CODCr is higher.Mainly displays in 
suspended pollution.F4:Zinc,DO as main pollutants.So the fourth principal component defined as chemical source. 
   Arrangement according to comprehensive score size,get pollution degree of profile ranking in figure 5 and 6. 
Formulation prevention and control of Dagu sewage river pollution strategy method has important guiding 

factor  Cu Zn Pb Cd DO T pH CODCr SS NH3-N TN TP 
The initial 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
Extraction 0.971 0.994 0.997 0.985 0.987 0.961 0.991 0.991 0.886 0.979 0.965 0.939 
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significance.Through observing total score that the most polluted section of Dagu river is nearby chemical and 
metro station,so we should give more attention to it outlet and metro station.The most polluted section of Dagu 
chemical sewage outlet is source of F1,F3 and F4,fully explain pollution control should be headed by control of 
suspended particulate matter and metallurgical forgings.The most polluted area in F2 is new town and Nanbin 
should be focusing on the control of living source pollution. 

        Fig3: The regression standard expected value                              Fig4:scree test plot 
 
 

      Fig5:Cumulative probability of observation                            Fig6:Regression standard expected value 
 
 

CONCLUSION 
 
The most polluted Dagu sewage river section is upstream and downstream of Dagu chemical.Organic pollution is 
focus on CODCr and NH3-N.Nanbin chemical and new pump station mainly emissions chemical electrolytic 
wastewater,dye and living wastewater contribute.In aspect of heavy metal pollution,Dagu river pollution are mainly 
composed of Zn,Cr,Cd pollution.Zn is obvious violation,mainly by Nanbin chemical emissions of dye waste water. 
Electrolytic chemical effluent from Dagu chemical sewage is the largest contribution to Cr, Cd pollution.Esters of 
Dagu river sewage pollution are mainly composed of DBP pollution.PAEs content of drainage channel background 
is higher.It is pollution cumulative effect or contribution of sediment pollution. Overall, various pollution sources in 
wet season have the heaviest load of estuaries and Bohai bay. 
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