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Economic-Environmental System Planning for Arid Regions in

China
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Abstract: The economic-environmental system in arid regions. of which water resource is an essential
component. s characterized by as dynamic. cnm]!}lexity‘ multi-objectivity and uncertainty. Economic-
environmental system planning is a very useful approach to harmonize economic development and
environmental protection for {ragile environmental systems such as those in arid regions. In this paper. an
integrated approach. combining Inexact Multi-objective Programming (IMOP), Interactive Adjustment
and Scenario Analysis, is applied to solve the economic-environmental system planning for arid regions.
using the Hemoluo Prefecture, Xinjiang Uygur Autonomous Region as a case study.

The recent few years have witnessed the increasing use of the IMOIP model worldwide in solving many
optimization problems such as solid waste management planning, aguatic environmeni planning, economic
development zone planning and land use planning. IMOP can reconcile multiple and often conilicting
objectives. minimize system uncertainty and optimize system performance. In this study. the application of
the IMOP to economic-environmental system planning for arid regions was explored. On the basis of
IMOP, the Inexact Multi-objective Programming Model f{or Economic Environmental System
(IMOPMEES) was built and solved with the fuzzy algorithm and its simplified form. The IMOPMEES
model has 5 objective functions covering economic benefit maximization, plantation structure optimization .
forest areas maximization. agriculiure water consumption minimization and fertilization consumption
minimization. The IMOPMEES madel also has 14 constraints on such factors as water resource supply.
total land area, foodstuff output and regional economy and so on. Among these consirainis, water

resource supply was the most significant constraint 1o reflect its strategic importance for arid regions, The
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IMOPMEES has proven to have the ability 1o simulate the characteristic of the economic-environmental
system In arid regions, and a valuable tool for achieving the harmonization of conflicts between
environmental and economic ohjectives.

Moreover. the Interactive Adjustment Method was used in the study to modify the model stracture
and the coefficients to reflect the features and the possible diverse bias of the local experts and decision-
makers. The Scenario Analysis Method was applied to interpret the planning results in numerical form
which results in the selection of a most practical and feasible scenario.

In applying the IMOPMEES model to the sustainable development planning for the Hemolue
Prefeture as a case study, two types of alternatives were produced and analyzed with the help of Scenario
Analysis and Interactive Adjustment Method. Through comparison and analysis. the optimal alternative
was selected which can provide a scientific and reliable foundation for policy making. The model was used
to simulate a serials of scenarios for 2005 and 2010. covering industrial production, plantations.
gardening. stockbreeding as well as water resource consumption. Recommendations were made for the
Hemoluo Prefecture to select the alternatives which emphasize the harmonization of environment
protection, economic development and the sustainable uttlizavion of water resource.

The case study confirms the practicability and operability of the IMOPMESS model and its
applicahility to economic-environmental system planning for arid regions.

Key words: arid regions; water resources; economic-enviconmental system; planning: multi-objective;

uncertainty; scenario analysis
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Table 2 The area of planting in Hetian at scenario two
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Fig. 2 Economic profit at scenario two
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