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The On-Line Prediction of Water Levels using Kalman Filters
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Abstract

In this paper a discrete extended Kalman filter for the tidal prediction has been developed,
The filter is based on a set of difference equations derived from the one dimensional shal-
low water equations using the finite difference scheme proposed by Lax-Wendroff. The filter
gives estimates of the water level and water velocity, together with the parameters in the
model which essentially have a random character, e.g. bottom friction and wind stress, The
estimates are propagated and updated by the filter when the physical circumstances change.
The Kalman-filter is applied to field data gathered in the coastal area along the West Sea
and it is shown that the filter gives satisfactory results in forecasting the waterlevels

during storm surge periods.
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Figure 3.1 The l-dimensional model along the coast
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Table 3.1 Errors in r.u.s.(cm)

; Station 1 1 1
' : Vido Kunsan-Quter Kunsan-Inner
. Duration } ; Harbor l Harbor
11986.8.26:01- | |
830:00 | 9.0 107 | 112
-1986.12.3:01- | ‘
: 12.7:00 | 5.3 ; 5.7 | 7.1
1988, 5.26:01~30:00{Kunsan—Outer Harbor) 1586.12, 101— 7:00(Kunsan—Outer Karbor)
700 800 "
r A :Obsarvetion
— ':Prvdlcﬁo« 700 4 2 ﬁ
o] ot e e ] \ /
PO 9 % x
— wod
. & X ,‘
%00 4 . J \ T
00
3 X . |
400 ‘t 3 0 l 4
: \ 4
i
$ 04 \ X
0 i A
R - b
|
200 3 - ] x ) & 4 l
ST Xl y
- L ) {
100 1 ) o4 e
9 24 <8 72 98 o 24 a 72 P
Time (hour) Time (hour)
A Observed Voles
Figure 3.4 Prediction at Kunsan-Outer Figure 3.6 Prediction at Kunsan-Outer
Harbor Harbor
700 1986. 8.26:01—30:00(Kunsan—inner Harbor) 800 198812 301~ T00(Kunmon—iones Horber)
A :Otwervation
——— :Prediction 700 4
00
500
500 500
£
i
w004
o
300
200
200 1 100
\ 4
- o
100 . o 24 s 72 (L}
[ 24 a8 7 9 Time (hour)
Time (hour) A Obaerved Voiuss
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