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Abstract

Generally, a natural river discharge is highly regulated by the hydraulic structures, and the regulated flow is substantially different
from natural inflow characteristics for the use of water resources planning. The natural inflow data are necessarily required for
hydrologic analysis and water resources planning. This study aimed to develop an integrated model for more reliable simulation of daily
dam inflow. First, a piecewise Kernel-Pareto distribution was used for rainfall simulation model, which can more effectively reproduce
the low order moments (e.g. mean and median) as well as the extremes. Second, a Bayesian Markov Chain Monte Carlo scheme was
applied for the SAC-SMA rainfall-runoff model that is able to quantitatively assess uncertainties associated with model parameters. It
was confirmed that the proposed modeling scheme is capable of reproducing the underlying statistical properties of discharge, and can
be further used to provide a set of plausible scenarios for water budget analysis in water resources planning.
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Table 2. Description of the parameters of SAC-SMA model

Parameter Description
UZTWM Maximum capacity of the upper zone tension
storage (mm)
UZEWM Maximum capacity of the upper zone free water
storage (mm)
UZTWC Upper zone tension water contents (mm)
UZFWC Upper zone free water contents (mm)
LZTWM Maximum capacity of the lower zone tension
storage (mm)
LZFPM Maximum capacity of the lower zone primary
storage (mm)
LZFSM Maximum capacity of the lower zone free water
storage (mm)
LZTWC Lower zone tension water contents (mm)
LZFSC Lower zone free supplemental contents (mm)
LZFPC Lower zone free primary contents (mm)
ADIMP Additional impervious area
UZK Upper zone free water lateral depletion rate
LZPK Lower zone primary free water depletion rate
LZSK Lower zone supplemental free water depletion rate
ZPERC Maximum percolation rate
REXP Exponent of the percolation equation
PCTIM Impervious fraction of the watershed area
RESERV Lower zone free water which f:annot be transferred
to lower zone tension water
Fraction of water percolating from upper zone which
PFREE goes directly to lower zone free water storage
(decimal fraction)
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Table 3. Comparison of PKPD rainfall simulation result (occurrence)

Maximum | Minimum | Average
Rainfall Rainfall Rainfall
Occurrence | Occurrence | Occurrence

Soyanggang | Observation 149 95 122
Dam PKPD 151 93 122
Daechong | Observation 158 100 129
Dam PKPD 149 106 129
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Fig. 4. Hydrographs using best parameter set for daily inflow simulation
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Fig. 5. Hydrographs using best parameter set for monthly inflow simulation
Table 4. Model calibration statistical results based on bayesian MCMC
Mean Standard RMSE
(mm/day) deviation Skewness R ToA (mm/day)
Observation 2.250 7.341 12.632
Soyanggang Dam 0.875 0.932 0.153
SAC-SMA 2.118 7911 14.744
Observation 2.269 6.539 8.740
Daechong Dam 0.817 0.890 0.498
SAC-SMA 2.099 5.460 10.265
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Fig. 6. Monthly hydrographs using posterior parameter distribution model parameters

Table 5. Scenario based reliability analysis for water supply

Annual Daily
Total Deficiency % Total Deficiency %

Observation 41 0 100 14,965 0 100
Soyanggang Dam - -

Simulation 100 2 98 36,500 52 99.9

Observation 34 6 824 12,410 426 96.6
Daechong Dam - -

Simulation 100 10 90.0 36,500 121 99.7
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