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Abstract

Climate change has been intensifying drought frequency and severity. Such prolonged droughts reduce reservoir levels, thereby
exacerbating drought impacts. While previous studies have focused on optimizing reservoir operations using historical data to mitigate
these impacts, their scope is limited to analyzing past events, highlighting the need for predictive methods for future droughts. This
research introduces a novel approach for predicting minimum inflow at the Seomjingang dam which has experienced significant
droughts. This study utilized the Stochastic Analysis Modeling and Simulation (SAMS) 2007 to generate inflow sequences for the same
period of observed inflow. Then we simulate reservoir operations to assess firm yield and predict minimum inflow through synthetic
inflow analysis. Minimum inflow is defined as the inflow where firm yield is less than 95% of the synthetic inflow in many sequences
during periods matching observed inflow. The results for each case indicated the firm yield for the minimum inflow is on average 9.44
m?/s, approximately 1.07 m3/s lower than the observed inflow's firm yield of 10.51 m3/s. The minimum inflow estimation can inform
reservoir operation standards, facilitate multi-reservoir system reviews, and assess supplementary capabilities. Estimating minimum
inflow emerges as an effective strategy for enhancing water supply reliability and mitigating shortages.
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Fig. 1. Flow chart of the research process
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Table 1. Characteristics of Seomjingang Dam

Table 2. Classification according to number of synthetic inflow
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L Observed inflow| Minimum inflow (m’/s)
Division 3
(m’/s) Case 1 | Case2 | Case3
Maximum inflow 2,000.97 1752.61 |1,768.68| 1766.47
Average inflow 17.38 16.73 16.59| 16.86
Standard deviation 60.18 60.05| 59.59| 60.45
Firm yield 10.51 9.44 9.42 9.47

Table 4. Monthly average inflow of observed and minimum inflow

Observed inflow Minimum inflow (m?/s)
Month 3

(m’/s) Case 1 Case 2 Case 3
1 4.34 3.76 4.60 4.2
2 7.40 6.87 8.54 6.87
3 10.38 10.32 10.56 8.97
4 12.49 12.89 10.99 13.11
5 9.34 8.02 10.59 10.22
6 17.67 17.99 17.28 16.36
7 54.43 47.79 49.13 49.31
8 49.94 52.41 39.24 45.59
9 27.34 25.28 31.91 31.94
10 5.35 5.62 6.35 5.94
11 3.89 4.34 4.09 4.20
12 4.82 435 4.96 4.54

Case 2

Observed Inflow:

Fig. 6. Firm yield of observed and synthetic inflow

Case 3
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