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Economic Loss Analysis for Agriculture During
Drought Period—A Case Study for Rice at
the Irrigated Area of Min-Der Reservoir
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ABSTRACT

The impacts of drought differ from those of flood in four essential characteristics —
slow development, long duration, difficult in determining onset and end time, and spatial
coverage. Because of these, droughts may cause large and diverse economic losses. Until
now, there is a little research being found in investigating agricultural losses due to
droughts. The purpose of this study is to derive economic loss functions for agricultural
loss due to water shortfall which can be used for water management during drought
period. Firstly, the contingent valuation is conducted using a face-to-face survey. The
survey contains questions focusing on six aspects: 1)basic information, 2)current water-
use situation, 3)insurance, 4)purchase system, 5)punitive tariffs, and 6)water rationing
policy. Secondly, crop-water production functions are being used in developing
theoretical economic losses for agriculture during drought period. In the analysis, both
whole growth period production function(Hanks model) and growth stage-wise
function(Blank and Jensen models) are selected. The sensitivity coefficients of growth
stage of paddy rice for both Blank and Jensen models are experimentally estimated by
Mao et al. (1994) from 1988 ~ 1993. The irrigated paddy rice area of the Min-Ter
reservoir is chosen as an illustrated example to estimate the economic loss for water
shortfall. From the results of the contingent valuation method, it reveals a reasonable
trend with water shortfall but values are underestimated.

The magnitudes of economic losses for different months obtained by Blank model
are higher than those values of Jensen model and Hanks model gains the smallest values.
Also from the study, it is found that sensitivity coefficient of each growth stage increase
as evapotranspiration value increases, and this results in increasing economic loss for the

same percentage of water shortfall.

Keywords: Drought, Economic loss, Crop-water production function, Inadequate

irrigation, Water shortfall
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