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Abstract: The given paper is inclined to collect the polluted sam—
ples and find and determine the pollution degree of the heavy
metals and the potential carcinogenic or non-carcinogenic risk
levels of Dahekou Reservoir in the upper reaches of Luanhe Riv—
er. And its purpose is to provide basic needed information for
the domestic water supply safety in Tianjin municipality in the
lower reaches of Luanhe River. And so taking Dahekou water
source reservoir as the research object we have managed to col-
lect 135 water samples from the 15 monitoring points in the reser—
voir area in January July and October 2017. Of the 7 kinds of
heavy metal elements we have managed to analyze and deter—
mine the content rates of Cr Fe Ni Cu Al Pb and As. And

in doing our analysis we have managed to assess the water qual—
ity of the reservoir in the different water storage periods by using
the health risk assessment model recommended by EPA of Chi-
na. The results indicate that the average detection concentration
rate of the 7 heavy metals in the reservoir water during the differ—
ent storage periods turns out in a range from 0.005 mg/L to
0.129 mg/L which is all within the limit extent of China nation—
al surface water environmental quality standard. The health risk
rate of the adult carcinogens in the reservoir water stands between
1077407  whereas the average annual carcinogenic risk rate for
children stands 2. 7 times as that of the adults. What is more the
non—carcinogenic risk for children stands out 2. 5 times as that for
adults. Thus the annual health risk rate of the non-earcinogenic
heavy metals say Ni Fe Cu and Al in the above mentioned
reservoirs tends to be in a range from 10" to 10 ™"  with the
contribution rate to the overall personal health risk rate being less
than 1%. And so the health risk of the reservoir tends to come
mainly from the carcinogenic content of heavy metals. To be more
exactly speaking the chief risk substances come from As just

" and

next by Cr whose average risk rates are 4.85 x 107° a
3.93 x 10™°a™" thatis tosay very close to the maximum tol—
erance rate recommended by the International Committee on the
Radiological Protection ( ICRP)

oritized control goal of the heavy metal pollution risk in the said

which can be taken as the pri—

reservoir water.
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Table 1 Evaluation indicator system of land ecological security in Hunan
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Fig.2 Cause-firsttopological hierarchy diagram
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3
Fig.3 Results-first topological hierarchy diagram

2

Table 2 Evaluation index weight and ranking
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Land eco-security evaluation analysis
of Hunan by SAHDT method

HU Dong-hin' TAN Wen—qing' HUANG Wei’

(1 School of Business Central South University Changsha

410083 China; 2 School of Information Technology South Chi-
na Normal University Guangzhou 510631 China)

Abstract: The purpose of this paper is to evaluate the land eco—
logical security quality of the prefecturedevel cities of Hunan in
2017 which has been done comprehensively via the exploration
of the influential factors of the regional differences in terms of
land ecological security. And for the said purpose of the paper

we have chosen 7 cities through the representative terrains ( i. e.

the plains the mountainous ranges hillsides as well as the ba—
sins) in the economic development in Hunan. Based on the ac—
tual situation of the said province we have managed to organize
a comprehensive evaluation index system with the land ecological
security as a chief goal under the DPSIR framework included.

And furthermore to improve the scientificity and applicability
of the comprehensive assessment method we have managed to
ameliorate the traditional HDT ( Hasse Diagram Technology) ap-
proach by suggesting the SAHDT ( Squeeze Adversarial Hasse

Diagram Technology) assessment method. Moreover since the

SAHDT assessment method can rank the pros-&-cons of each
evaluation scheme by HDT through the concepts of positive and
negative idealistic points and closeness extent in the TOPSIS
evaluation model it has enabled us to construct a set of antago—
nistic matrices of SAHDT primarily based on the distance be—
tween the positive and negative idealistic points of the assessment
index. Thus consequently we have reordered the columns of
the antagonistic matrixes according to the weighting ranks so as
to gain the accumulative matrix through the cumulative transfor—
mation. And last of all on the basis of the accumulative ma—
trix the assessment scheme has been properly set up in corre—
spondence with the theory of partial ordered sets. And thus fi-
nally the hierarchical relationship and the hierarchical approxi—
mation process of the assessment goals prove the ranking and hi—
erarchical approximation process of the assessment scheme by the
topological hierarchy diagrams in the 3-Ds through multiple topol—
ogical hierarchy diagrams. Hence the SAHDT assessment meth—
od can categorically show that there exist lots of differences in the
land ecological security testing among the cities in Hunan. Say
Changsha Zhuzhou and Hengyang the urban areas of theirs are
endowed with rather fertile conditions whereas other regions
like Loudi Yueyang Chenzhou and Huaihua are rather less fa—
vorable land security situations. At the same time the assess—
ment ranks also indicate that such factors as the regional eco—
nomic development level the land type distribution and the en—
vironmental pollution control situation may all have more or less
impact on the land ecological status of the different typical urban
areas in the province. Therefore it can be concluded that the
distribution of the land types does affect the ecological security of
the land use in those cities though not the decisive factors.
And therefore the cooperative development of the interregional
and intercity can properly promote the environmental protection
and pollution control. Thus finally we have brought about a se—
ries of policy suggestions for the land ecological development in
the province based on the above assessment results.
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