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Abstract

The purpose of this study is to develop a linear reservoir model with Kalman filter
using Kalman filter theory which removes a physical uncertainty of rainfall-runoff process.
A linear reservoir model, which is the basic model of Kalman filter, is used to calculate
runoff from rainfall in river basin.

A linear reservoir model with Kalman filter is composed of a state-space model using
a system model and a observation model. The state-vector of system model in linear
reservoir mode!l with Kalman filter takes the ordinate of IUH from linear reservoir model.
The average value of the ordinate of IUH for a linear reservoir model with Kalman filter
is used as the initial value of state-vector.

A linear reservoir model with Kalman filter shows better results than those by linear
reserevoir model, and decreases a physical uncertainty of rainfall-runoff process in river

basin.

Key Words ! linear reservoir model, Kalman filter, state-space model, system model,
observation model, IUH(Instantaneous Unit Hydrograph), state-vector,
physical uncertainty, linear reservoir model with Kalman filter
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Fig. 1. Algorithm for Kalman Filter.
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Table 1. n and K Value by Linear Reservoir Model

Basin Storm n K(hr) IUH P(%all\(,{sf%ow Peakzltgle
86.9.19 (No.l) 39 26 1135 17
87714 (No.2) 15 4.7 1354 2.3
Museung 87722 (No.3) 39 2.0 1459 6.0
83.6.20 (No.4) 2.0 55 89.0 54
Mean 2.83 3.7 121.0 54 j
86.9.19 (No.b) 35 2.7 375 6.9
87.7.14 (No.6) 2.3 40 34.3 53
Hyoreong 87.7.22 (No.7) 6.1 0.9 81.2 46
83.6.20 (No.8) 15 5.3 314 2.8
Mean 3.35 3.23 48.1 4.9
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Table 2. Comparison of Error Indices for Models
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Fig. 5. Kalman Gain by Linear Reservoir Model with
Kalman Filter.
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Kalman filter 48 A2 2do] B4 Axg R
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3 gom #EA U 7 Zdo HFPA HA
< AA% AAE= Table 29 #u}. Fig. 63
Table 2258 Jd¥AFARd 93 ZAgpuog

Statistics ME MSE Bias VER(%) QER(%) TER(hr)
Model L LK L LK L LK L LK L LK L LK
Museung No.l{ 0.70 | 0.97 | 4747 | 1421 | 31.70 | 044 | 27.06 | 037 | 30.12 | -3.95 | -2.0 0.0
No.2| 088 | 096 | 77.12 | 4436 | 4255 | -1.06 | 26,66 | -054 | 2058 | 209 | -1.0 | -1.0

No.3| 061 | 094 | 3573 | 13.64 | 27.60 1.00 | 28.16 102 | 2134 | -681 | -10 | -1.0

No4| 085 | 097 | 6855 | 3055 | 47.33 | -0.73 | 25.87 | -0.40 | 23.56 | -3.41 1.0 | -1.0

Hyoreong No.1| 0.67 | 095 | 2159 | 876 | 12.13 | -0.08 | 26.85 | -0.17 | 3945 | 0.14 | -3.0 | -1.0
No.2| 086 [ 097 | 3721 | 16.12 | 2462 | -0.71 | 26.86 | 0.78 | 26.28 | 3.66 00 | -1.0

No.3{ 0.60 | 096 | 10.66 | 3.31 577 | ~022 | 2244 | -0.84 | 2259 | -4.15 | -2.0 | -1.0

No.4| 082 ;0.92 | 1757 | 11.60 | 10.10 | -0.10 | 2429 | -0.25 | 29.86 | 0.17 00 | -3.0

*L, ! Linear Reservoir Model, LK : Linear Reservoir Model with Kalman Filter
ME : Model Efficience, MSE @ Mean Square error, VER : Volume Error,

QER : Peakflow Error, TER : Peaktime Error
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Fig. 6. Comparison of Flood Hydrographs by Linear
Reservoir Model and Linear Reservoir Model
with Kalman Filter.
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