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Assessing Sustained Drought Impacts on the Han River Basin Water Supply
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Abstract

The Uncertainty of drought events can be regarded as supernatural phenomena so that the uncertainty
of water supply system will be also uncontrollable. Decision making for water supply system operation
must be dealt with in consideration of hydrologic uncertainty conditions. When ultimate small quantity of
precipitation or streamflow lasts, water supply system might be impacted as well as stream pollution,
aqua- ecosystem degradation, reservoir dry-up and river aesthetic waste etc. In case of being incapable
of supplying water owing to continuation of severe drought, it can make the damage very serious beyond
our prediction. This study analyzes comprehensively sustained drought impacts on the Han River Basin
Water Supply System. Drought scenarios consisted of several sustained times and return periods for 5
sub-watersheds are generated using a stochastic hydrologic time series model. The developed drought
scenarios are applied to assess water supply performance at the Paldang Dam. The results show that
multi-year drought events reflecting spatial hydrologic diversity need to be examined in order to recognize
variation of the unexpected drought impacts.

Keywords : drought scenarios, water supply performance, stochastic hydrologic time series model
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Historical Data

Collecting Historical Data

Generated Data

Process

Process

y

Arranging Flow Series of 30, 60, 90
and 120 Month Periods at Paldang

Arranging 5 Local Flow Series
for Statistics Analysis

y

Analyzing Drought Duration and
Return Period

Generating 5 Local Flow Series
by MPAR-1

Assessing Results
of Probabilistic Frequencies

Analyzing Drought Duration and
Return Period of Generated Flow Series

Comparing Probabilistic
Distribution of Drought Frequency
and Best Fitting Test

Selecting Flow Series for Hydrologic
Scenarios for 5 Local Basins

Fig. 1. The Procedure of Developing Sustained Drought Hydrologic Scenarios
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Table 1. Summary of Selected Drought Scenarios for Water Supply System Assessment in Han River Basin

Drought duration (month) Return period (year) Scenario (number)

12 10, 25, 50, 100, 200 9

24 10, 25, 50, 100, 200 9

36 10, 25, 50, 100, 200 9

60 10, 25, 50, 100, 200 9

84 10, 25, 50, 100, 200 9
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Table 3. Water Demand Scenarios

Purpose Demand type Scenarios
. Reflection of the present declining patten of water demand and maximum
High demand . o
reducing volume 50%
. Reflection of the present declining patten of water demand and maximum
Domestic . o S .. . ”
water Standard demand | reducing volume 70% (considering ministry of environment "demand
management plan”)
Reflection of the present declining patten of water demand and maximum
Low demand .
reducing volume
High demand Demand for 4% economic growth
Standard demand | Demand for 3.5% economic growth
Industrial Low demand Demand for 3% economic growth
water
Maximum sustainable paddy area for food security
High demand - agricultural area in 2013 : 1,773 x 10’ ha
(paddy : 1,100 x 10° ha, upland : 673 x 10> ha)
Reflection of the plan considering present agricultural environment
- agricultural & farming area comprehensive countermeasures (2004,
Standard demand ministry of agriculture) 4
— agricultural area in 2013 @ 1,731 x 10° ha
A (paddy : 1,058 x 10°ha, upland : 673 x 10° ha)
Agricultural
water Reflection of declining patten of paddy area by opening the market to rice
imports
Low demand - application of estimated figures in agricultural outlook 2005 (2005, KERI)
(advanced country, tariff for 5 years, increasing trq by 8%)
- agricultural area in 2013 : 1,638 x 10° ha
(paddy : 1,004 x 10°ha, upland : 634 x 10*ha)
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Fig. 5. Distribution of Water Deficit by Nine 12-month
Sequent Drought Duration
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Fig. 6. Distribution of Water Deficit by Nine 24-month
Sequent Drought Duration
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