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Abstract

The propose of this study is improve the uncertainty of parameter choice of tank model by the trials and
errors method. The real time prediction of parameter by using the Kalman filter is practiced to get the ef-
fective prediction algorithm of low flow runoff. Even though the total discharge of runoff through the ori-
fice of each tank should be similar to the observed discharge, the tank model which can show the various
basin characteristic is influenced by the runoff circumstances. As a result of the real-time estimation of the
tank model parameter by the state—space type of Kalman filter, the variation of runoff circumstances is
static when the convergence of observed value and estimated value keeps the fixed high point. The parame-
ter of tank model which is estimated by Kalman filter shows good result for low flow and reasonable
adaptability where flow change abruptly. The Kalman filter method is proved to give better result than Au-
tomatic structure estimation method.
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Table 1. Summary of Discrete Kalman Filter Equation

System model
Measurement model
State vector update
Error covariance update

Kalman gain matrix

x(k+1)=0 (k) x(k)+w(k)

z(k)=H(K) x(k)+v(k)

x(k | k)= x(k | k-1)+K(k) [z(k)-H(k) x(k | k-1)]

Mk | k) =[I-K(k)H(k)] M(k | k-1)

K(k)= M(k | k-1) H(k)" [H(k)M(k | k-1)H(k)T+R(k)]™

vik)
(noise) kalman optimal
w(k) x(k+l) x(k) é gain  %(k|k) estimation
(noise) z(k)
observed
state (estimated)
]IH(k)lL

state transition | observation
system

state estimation

Fig. 1. Conceptional Explanation of Kalman Filter
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Table 2. Correction Factors CP(K) and CD(K)

in Seomjin River Basin

number station CP(K) CD(K)
1 imshil 1.33 0.0
2 gangjin 1.32 1.7
3 namwon 1.17 0.0
4 sunchang 1.15 0.0
5 beonam 0.73 0.0
6 bognae 0.25 0.7
7 dongbog 0.35 0.0
8 sungju 0.30 0.0
9 gurye 0.57 0.0
10 samilam 0.10 0.0
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evaporation,

Determination of the structures for tank model
and correction factors for rainfall station
Determination of thiessen coefficient and
Initial of covariance matrix

and dam release

Input of daily rainfall data at K'th station

by tank model

Calculation of the estimated runoff amount

Llnput of observed discharge ]

[ Calculation of the measurement error I

“— Estimating the state vector with the Kalman filter
and parameter calculation of tank model

Fig. 3. Decision Procedure of Parameters of Tank Model by Kalman Filter
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Fig. 4. Gauging Station of the Seomjin River Basin

Table 3. Areas and Thiessen Coefficients of Sub—

basins
. watershed thiessen
station L
area(knf) coefficient
imshil 202.82 0.0627
gangjin 218.31 0.0675
namwon 404.98 0.1251
sunchang 462.46 0.1429
beonam 265.71 0.0821
bognae 335.76 0.1037
dongbog 292.63 0.0904
sungju 446.41 0.1379
gurye 396.43 0.1225
samilam 211.03 0.0652
total 3236.54 1.0000
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Table 4. Evaporation Used for Runoff Analysis of the Seomjin River Basin (mm/day)

Jan. Feb. Mar. Apr. May June

July Agu. | Sept. Oct. Nov. Dec.

1.24 1.62 2.52 3.62 4.32 4.24

3.84 4.11 3.24 2.63 1.62 1.21
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