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Identif ication of critical source areas an efficient way for agricultural non-
point source pollution control

ZHOU H ui-Pingl, GAO Chc’i)z*, ZHU X iao-Dongl (1 School o theEnvironment, State K ey L aboratory o Pollution Control
and Resource Reuse, N anjing U niversity, N anjing, 210093, China; 2 Deartment o Urban and Resource Science, N anjing U niversity,
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Abstract: A gricultural non-point source (N PS) pollution, amajor factor of the upw ard trend in the oread of eutrophication of
rivers and lakes, has become a pressing environrmental concern in many regions of China aswell as of the world NPS
pollutants discharged from agricultural land usually have no defined or identifiable point of outfall and enter the aquatic
envirorment systam in snall quantities at a large number of points It is therefore extranely difficult to control them by
technical measures M itigating w ater quality problemn s caused by N PS pollution is further complicated if sufficient time and
funding are not available to implement all the recommended best managament practices (BM Ps). In order to achieve the
greatest mprovanent of mpaired aquatic environrmentsw ith Imited resources, innovativemeasures are needed to gpeed up the
restoration processes by treating the pollution sources in order of priority.

The non-point source pollution is not gatially evenly distributed (M any sources are insignificant, w hile others contribute
substantially to w ater resource mpairment ) In general, aimost all N PS pollutants in both surface runoff and subsurface flow
orginated primarily from only snall areasw ithin agricultural w atersheds during a fev relatively large storm events, because
climatic, topographic, hydrologic, pedologic, and agronomic factors often combine to make some non-point sources more
detrimental than others to the beneficial use of w ater resources These snall portionsof land comprise the critical source areas
(CsA 9 that are gecific, identifiable, andmost vulnerable to pollutants loss Identifying CSA sand concentratingm anagem ent
effortson theseminimal portionsof land are better measures than implementing general strategiesover a broad area, since they
help ensure that limited available resources are appropriated as efficiently as possible In this paper, current research
progresses related to CSA s identification, both in China and in the world, were revieved with a purpose to boom the
goplication of this efficient w ater quality management strategy.

Defining critical N PS areas involves identifying themajor pollutant sources and assessing the hydrologic trangport systeam
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from the sources to the receivingw ater of concern A surce area that contributed large anountsof pollutants to aw atemw ay
often has a significant mpact on w ater resources regardless of the efficiency of the hydrologic systam, while the difference in
the efficiency of the hydrologic trangort systen made the delivery of pollutants to aquatic envirormentsfrom one surcemuch
more likely than from the other Thus, to detemine the CSA s, the magnitude of the source and the hydrologic trangort
systan, aswell as the coincidence of the wo setsof factorsmust be considered Among variesof N PS pollutants, phogphorus
(P) isof particular concern in freshw ater system s because it is thought to be the Iimiting nutrient for eutrophication Several
strategies have been proposed in developed countries as ameansof identifying areasw ithin a landscape that are vulnerable to P
loss Approaches such as export coefficient’, multi-criteria analysis and’ detailed mathen atical models w ere all adopted to
identify CSA s at field and catchment A s the vulnerability of a particular site to pollutants exportation is dependent on
numerous factors, multi-criteria analysis approaches designed for application to both field and catchment, utilizing readily
accessible information and having also more flexibility for modifications, have been most frequently used as ameansof deriving
a P lossrisk assessnent A typical framevork for CSA s identification is as follow s

(1) Collecting background information and developing an indicator system follow ed by determ ining the relatedw eights and
values

(2) Discretizing the study area to snall units, w ithinw hich indicators could be properly quantified

(3) Developing risk assessnent index models and calculating the risk indicesw ithin each unit

(4) sorting the risk indicesw ith descending order according to w hich to determ in the critical areas from the index map.

Finally, the advantages and disadvantagesof those gpproachesw ere discussed together w ith their applicability at different
scales and to different geographical context Some suggestionsw ere also put fow ard to mprove CSA s identification work in
China

Key words agricultural non-point source pollution; critical source areas P-index; loss risk assessnent
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