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Synopsis of Thesis

Title: Priority setting of elements required for water quality management in developing countries
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Name of Applicant: LE ANH HOANG

Priority setting for water quality management is very necessary for developing countries because
these countries are facing with problem of data and resources insufficiency. However, it is not
popularly practiced in logical and quantitative ways. In this thesis, we proposed different
frameworks dealing with priority setting that are suitable with hierarchical levels of water quality
management,

At the macro scale or national management level, an economic Input-Output data and emission
factors of water pollution are employed to develop an extended water pollution Input-Output table.
Based on this, it is able to quantify not only sources but also causes of water pollution from economie
activities. This framework is applied to Vietnamese economy as a case study. It is found that in the
year of 2000 the total emission of Total suspended solid (T'SS) and Biological oxygen demand (BOD)
from Vietnamese economy are 356,419,325 kg and 43,756,010 kg, respectively. The study also
quantitatively prioritizes sectors with respect to major sources and major causes. “Basic Metal
Industry” responsible for 77.6% of total discharged amount and subsequently is the major source,
while for BOD, “Food, Beverage and Tobacco” and “Agriculture, Forestry and Fishery” account for
39.9% and 30.1% of total discharge and are the major sources of emission. On the other side,
“Construction” inducing 19.1% of total TSS is the major cause. For BOD, final demand including
“Household” and “Export”, which induce 34.2% and 22.4% of total emission, is the major driving force
to the pollution. Furthermore, emission characteristics of each sector are calculated to establish an
emission chain. With the outcome, the priority for emission abatement is recommended.

At the meso-scale (watershed), a tiered priority setting with respect to risk of water quality is
considered. To evaluate ecological risk of water quality, the analytical framework that integrates
emission process, runoff process and biological response process including Hydro-BEAM pollutant
fate and transport model and Physiologically based pharmaco-kinetic model is developed. With the
application to nonylphenol in Shonai River Basin {(Japan), the framework is proved to be able for
temporal and spatial estimation of pollutant concentration, and from these a quantitative spatial
risk distribution is obtained. With this outcome, the hot-spot could be prioritized at Ena where the
highest concentration of nonylphenol is 160,000 mg/m3, and consequently the maximum value of
the effect of reproductive potential is estimated as 22.4.

At the micro-scale (river reach), to overcome data deficit and to enable direct link of a physical
system and decision analysis, a priority setting is conducted through a combination of a lumped
water quality model with sensitivity and uncertainty analyses, and a management domain
including loss estimation and value of information analysis. Through a case study for a main
stream of the Yodo river with Linear alkylbenzene sulfornate (LAS), estimated chemical
concentration ranging from 34.33 mg/m3 to 192.74 mg/m3 from deterministic analysis and valuing
at mean of 197.40 mg/m? and SD of 91.56 mg/m? from uncertainty analysis, which are within the
monitoring data reported in developing countries, proves that the water quality model suitable to
preliminary water quality assessment. By considering uncertainty of water quality into
management decision, the expected value of including uncertainty quantifies 33% of saving that
could be gained comparing with the decision without considering uncertainty. The expected value
of perfect information (EVPI) calculates additional 19% of the cost that could be saved by
eliminating all uncertainties. Practically, EVPI can be used as estimation of the budget for
improving the quality of data. The important parameters are prioritized including non-point source,
flow rate and loss function coefficients.
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