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Probabilistic Medium— and Long—Term Reservoir Inflow Forecasts
(I) Long-Term Runoff Analysis

VR
Bae, Deg-Hyo / Kim, Jin-Hoon

Abstract

This study performs a daily long-term runoff analysis for 30 years to forecast medium- and
long-term probabilistic reservoir inflows on the Soyang River basin. Snowmelt is computed by
Anderson’s temperature index snowmelt model and potential evaporation is estimated by
Penman-combination method to produce input data for a rainfall-runoff model. A semi-distributed
TOPMODEL which is composed of hydrologic rainfall-runoff process on the headwater—catchment
scale based on the original TOPMODEL and a hydraulic flow routing model to route the catchment
outflows using by kinematic wave scheme is used in this study. It can be observed that the time
variations of the computed snowmelt and potential evaporation are well agreed with indirect observed
data such as maximum snow depth and small pan evaporation. Model parameters are calibrated with
low-flow(1979), medium—flow(1999), and high—flow(1990) rainfall-runoff events. In the model
evaluation, relative volumetric error and correlation coefficient between observed and computed flows
are computed to 5.64% and 0.91, respectively. Also, the relative volumetric errors decrease to 17% and
4% during March and April with or without the snowmelt model. It is concluded that the
semi—distributed TOPMODEL has well performance and the snowmelt effects for the long-term runoff
computation are important on the study area.

keywords : long-term runoff analysis, snowmelt model, potential evaporation, semi-distributed
TOPMODEL
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Table 2. Estimated parameters for each sub-basin

e B 9
i EE A% HEA# A
m [m] 0.0113 0.0118 0.0121
To [In(m’/day)] 5.128 5.408 5.688
Srmax [m] 0.053 0.050 0.051
S {m] 0.001 0.001 0.002
ta [day/m] 2.10 1.60 2.00
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Table 3. Statistical results between observed and calculated flow (Unit: cms)
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Fig. 10. Long-term runoff results for the Soyang River basin
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Table 4. Monthly statistical results between observed and calculated flow with snowmelt

— —
2 i ¥ #Q) EFEHA( 0 ) ARM ERMS e
S R S - T - I I I -
JAN 6.61 17.21 10.60 5.10 13.92 12.96 11.51 16.74 0.37
FEB 10.74 20.17 9.42 26.00 30.33 24.70 12.89 26.43 0.63
MAR 31.72 19.11 -12.62 35.92 21.37 34.23 20.91 36.48 0.37
APR 66.21 24.86 -41.35 69.86 34.62 60.51 44.24 73.29 0.50
MAY 58.01 49.80 -8.21 93.99 83.59 54.90 25.98 5551 0.82
JUN 65.77 86.51 20.75 183.15 207.70 89.96 35.99 92.32 0.90
JUL 184.95 211.29 26.34 346.75 370.32 161.43 76.68 163.57 0.90
AUG 22454 250.44 25.91 476.09 516.26 198.99 87.34 200.67 0.92
SEP 114.23 120.45 6.22 426.48 386.12 145.56 4454 145.69 0.94
ocT 29.96 35.34 5.38 65.74 71.85 4557 15.12 45.89 0.78
NOV 21.65 24.43 2.77 35.40 48.44 28.15 11.36 28.29 0.82
DEC 11.88 18.80 6.93 11.06 28.24 21.71 10.35 22.78 0.72
F: Q H#lems]l, 0 EEHARHems], ARM Z2E hX % #ems]l, ERMS 3 A # 2 ZHcems],

CC ZaA <

Table 5. Monthly statistical results between observed and calculated flow without snowmelt

2 i B3 #(Q) : EFHA 0 ) arM | ERMS cc
# F | A || F | AN TR

JAN 6.61 13.21 6.60 510 10.85 10.42 8.06 12.34 0.32
FEB 10.74 15.35 461 26.00 22.14 26.36 10.49 26.76 041
MAR 31.72 13.73 -17.99 35.92 14.21 32.63 21.09 37.26 0.42
APR 66.21 22.43 -43.78 69.86 33.70 60.84 46.03 74.96 0.49
MAY 58.01 48.90 -9.11 93.99 83.10 55.45 26.31 56.19 0.81
JUN 65.77 86.34 20.58 183.15 207.68 89.96 35.96 92.29 0.90
JUL 184.95 211.23 26.28 346.75 370.18 161.31 76.64 163.43 0.90
AUG 22454 250.44 25.91 476.09 516.26 198.99 87.34 200.67 0.92
SEP 114.23 120.45 6.22 426.48 386.12 145.56 44.54 145.69 0.94
OCT 29.96 35.28 5.32 65.74 71.85 45.59 15.14 45.90 0.78
NOV 21.65 22.98 1.33 35.40 46.35 26.47 10.76 26.51 0.82
DEC 11.88 15.99 411 11.06 24.60 18.31 8.38 18.77 0.72
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