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Abstract

Integrated assessment of water resources systems is one of the
main steps in implementation of Integrated Water Resources
Management. In other words, knowing the quantity, quality of
water resources are prerequisites of management. Integrated
assessment is one of the missing links in the management
chain. Therefore, in this study an integrated assessment of
water resources systems process is proposed and implemented.
The proposed process consists of three phases: reconnaissance,
conceptualization, and analysis. The reconnaissance phase
consists of elements” reconnaissance and stakeholders’
reconnaissance and participation. A combined novel
framework based on ex post and ex ante assessment framework
(CEPEAF) is proposed for conceptualization phase. The
system dynamics modelling is adopted for the analysis phase.
The proposed process has been applied in South Khorasan. The
results show extension in agriculture in term of increase in
cultivated area ignoring the decreasing trend in production per
hectare especially in case of orchards. Simultaneously the local
ground water resources have been over exploited since many
years ago. Model results also showed 6 percent decrease in
orchard and cultivated area alongside 4 percent increase in
industry and mine production leads to a stable ground water
level and GDP will be remain constant. The other important
model result showed decrease in orchard area is more effective
on ground water level than decrease in cultivated area.

Keywords: Integrated Assessment, Conceptualization,
DPSIR Framework, GOF Framework, System Dynamics,
South Khorasan.
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Fig. 1- Proposed assessment process and its situation
through the process of integrated water resources
management
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Table 1- DPSIR indicators in South Khorasan
o olwlyd 3 DPSIR s ,Silic -Y Jois

Drivers Pressures State Impact
cultivated Wastewater salmlt)_/
area propagation
Agriculture  crop Pz-ittern Agriculture water Environment land
fertilizer withdrawal subsidence
consumption
number of i
industrial wastewater crogfrl;%r;tlty
Industry units Industry Ground water Economic
consumption water level and its crop quality
pattern withdrawal quality slumps
wastewater
opulation Domestic rural to urban
P _water migration
Domestic W'thd_rta\f[\{al Social
. i recipitation
consumption Crilmate precip Unemployment
pattern change, Temperature
drought  Evaporation Poverty
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Table 2- Environmental dimension indicators
oo  an (g, S0UG Y Jgaa

Environmental Dimension

Theme Sub-theme Indicator
protection of human health Groundwater level
Ultimate goal and welfare, living beings Groundwater Ground water qualit
and habitats 4 y
Groundwater inflow Groundwater inflow
Process of _ Maintenance of Gv;%%réc:;vﬁ;?r Groundwater withdrawal
. environmental balance or . . .
achievement functions Soil fertility Nitrogen, Potassium, Phosphorus, Soil

Means

Environmental components
and renewable and non-
renewable resources

Soil structure

Groundwater resources

organic materials
Land subsidence
Agricultural, industrial and domestic water
withdrawal, cultivated area, crop pattern,
cultivated area equipped with efficient
irrigation methods, domestic consumption
pattern, population, number of industrial
units, industrial consumption pattern,
evaporation, number of renovated Qantas
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Table 3- Indicators of the economic dimension
$dLaB! a6y LS - Jgn

Economic dimension

Theme Sub-theme Indicator
Crop product per unit area, agricultural income, public
Viability walefare (economic surplus), banking facilities in

Ultimate goal Profitability
Public preferences
for investment in

agriculture
Productivity
Profitability

Process for
achievement

Growth
Trading
Government
interference
Non-agricultural
activities
Capital inventory
Saving and
investment

Loan and debt

Performance

Financial and
productive
capital

Means

agricultural sector, net value of capital, agricultural
value added

Subsidies

Crop productivity per unit area, value added

Agricultural income, profitability of agricultural
processing industry, net capital value, agricultural
value added
Value added

Ratio of export to import

Government capital share, subsidies, subsidies
marginal productivity, field value changes

Industrial income, industrial value added
Profitability of banking system
Farmers investment

Farmers loans
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Table 4- Indicators of the Social Dimension
(s loinl ax g Sl -F Jgao
Social dimension

Theme Sub- theme Indicator
Ultimate goal Quality of life Poverty/ wealth Social class dlf;g:/eer;f;s (Gini index),
. Education Educated percent
Prc.)cess for Social human Employment, employment in agricultural
achievement capital Employment sector
Age Age pyramid
Sex Man/woman
Means population Immigration Immigration to cities

Ratio of farmers population to
total population
Population growth

Ratio of farmers population to total
population
Population growth rate
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Fig. 4- Conseptual model of South Khorasan water resources
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Fig. 10-Value added per capita changes versus 6%
decrease in crop and orchard cultivated area and
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Fig. 9- Ground water resources changes versus 6%
decrease in crop and orchard cultivated area and
increase in industries and mining
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