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The Adaptation to Climate Change Impact on
Water Supply and Economy (1/2)
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Abstract

This project aims to build up an economic analysis and policy assessment system for
water under various hydrological scenarios. The project evaluated the drought risk from
the perspective of both water shortage and economic impact. With taking economic
analysis into account, a more valuable information for water policy assessment or
decision making can be provided.

Since the major rainfall seasons in Tainan are mei-yu (May to June) and typhoon
(July to September) seasons, this project designs some hydrological scenarios to study
potential drought risk. The designed hydrological scenarios are composed of below
normal, few, delay and normal conditions for both mei-yu and typhoon seasons. The
definition of proposed hydrological scenarios are given below: (1) the below normal
condition: the cumulative probability of total rainfall amount is less than 30%. (2) the few
condition: the cumulative probability of total rainfall is less than 10%. (3) the delay
condition: the cumulative probability of the first month rainfall is less than 30%. (4) the
normal condition: the exclusion of above conditions.

Besides, the project also took climate change scenarios into consideration. The
impact assessment shows that: (1) under the A2-CSMK35 scenario (the worst scenario),
all the average values of below normal, few, delay and normal mei-yu conditions
decrease, while the delay mei-yu condition decreases most significantly; the average
values of below normal and few typhoon conditions slightly decrease, but the average
values of delay and normal typhoon conditions increase significantly. (2) under the
A2-CSMK35 scenario (the worst scenario), the occurrence probabilities of below normal
and few mei-yu conditions increase but the occurrence probabilities of delay and normal
mei-yu conditions decrease; the occurrence probabilities of below normal and few
typhoon conditions decrease but the occurrence probabilities of delay and normal
typhoon conditions plateau and increase, respectively.

The expected value theory was used to quantify the drought risk of a water supply
system under both hydrological and climate change scenarios. The drought risk is defined
as the expectd value of water shortage and economic impact, which is calculated as
follows:

drought risk = Zilwater shortage, x occurrence probability.
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where i represents i-th hydrological scenario and N represents the total number of
hydrological scenarios.

In this project, the benefit of a strategy is evaluated by the increase in drought risk
(i.e., expected water shortage or expected economic impact) due to a failure in strategy
implementation. A larger increase in expected water shortage indicates the benefit of a
strategy is higher. Eight different combinations of adaptation strategies were examined
and then ranked. The evaluation results show: (1) the benefits of S2 and S8 strategies are
relatively higher than others. (2) S3 and S4 strategies are of medium benefits in reduction
of water shortage.

Keywords : climate change, drought risk, economic analysis.
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