/—J J. Korea Water Resour. Assoc. Vol. 53, No. 4 (2020), pp. 293-301 pISSN 1226-6280
@ doi: 10.3741/JKWRA.2020.53.4.293 eISSN 2287-6138

A study on determining threshold level of precipitation for drought management
in the dam basin

Lee, Kyoung Do? - Son, Kyung Hwan®* - Lee, Byong JuS

*CEO, HECOREA. INC, Seoul, Korea
bPh.D., Water Resources Information Center, Han River Flood Control Office, Ministry of Environment, Seoul, Korea
‘Director, HECOREA. INC, Seoul, Korea

Paper number: 20-019
Received: 5 March 2020; Revised: 23 March 2020; Accepted: 23 March 2020

Abstract

This study determined appropriate threshold level (cumulative period and percentage) of precipitation for drought management in dam
basin. The 5 dam basins were selected, the daily dam storage level and daily precipitation data were collected. MAP (Mean Areal
Precipitation was calculated by using Thiessen polygon method, and MAP were converted to accumulated values for 6 cumulative
periods (30-, 60-, 90-, 180-, 270-, and 360-day). The correlation coefficient and ratio of variation coefficient between storage level and
MAP for 6 cumulative periods were used to determine the appropriate cumulative period. Correlation of cumulative precipitation below
90-day was low, and that of 270-day was high. Correlation was high when the past precipitation during the flood period was included
within the cumulative period. The ratio of variation coefficient was higher for the shorter cumulative period and lower for the longer in
all dam, and that of 270-day precipitation was closed to 1.0 in every month. ROC (Receiver Operating Characteristics) analysis with
TLWSA (Threshold Line of Water Supply Adjustment) was used to determine the percentage of precipitation shortages. It is showed
that the percentage of 270-day cumulative precipitation on Boryung dam and other 4-dam were less than 90% and 80% as threshold level
respectively, when the storage was below the attention level. The relationship between storage and percentage of dam outflow and
precipitation were analyzed to evaluate the impact of artificial dam operations on drought analysis, and the magnitude of dam outflow
caused uncertainty in the analysis between precipitation and storage data. It is concluded that threshold level should be considered for
dam drought analysis using based on precipitation.
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Fig. 1. Procedure of validity analysis of cumulative precipitation threshold level

Table 1. The characteristics of study area

Dam Area (km?) Total Storage (A) (10°m?) Total distribution (B) (10°m?®) Data period (year)

Buan 59.0 50.3 35.1 2000~2019

Boryung 163.6 116.9 106.6 1999~2017

Daecheong 4,134.0 1,490.0 1,649.0 1988~2019

Habcheon 925.0 790.0 599.0 1990~2019

Yongdam 930.0 815.0 650.4 2003~2019
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Fig. 6. Temporal analysis of storage, percentage of precipitation and outflow on the wet & dry condition in Habcheon dam
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