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Fig.2 Drainage network and sub-basins in Three-Gorges region
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1983 7~9 1
3 Table 1 Comparison of accuracy of non-corrected
1~3 result of simulative forecasting with that of
filtering forecasting for flood peak 1
/
/h mt 57! / /
mt s /% mt s /%
3 10 62000 56979.37 -8.10 56748.40 -8.47
30 56 800 54939.27 -3.28 52539.96 -7.50
40 52100 52441.98 0.66 50620.49 -2.84
50 52400 51999.51 -0.76 50382.69 -3.85
2 2 3 3
Table 2 Comparison of accuracy of non-corrected Table 3 Comparison of accuracy of non-corrected
result of simulative forecasting with that of result of simulative forecasting with that of
filtering forecasting for flood peak 2 filtering forecasting for flood peak 3
/ /
/h o s ! , Y, /h mt st / /
mt s7! /% mt s /% mt g7 ! /% mt s! /%
10 59300 59149.46 -0.25 57678.56 -2.73 10 46700 47942.35 2.66 46332.45 -0.79
30 56 600 58784.99 3.86 55681.69 -1.62 30 47300 48822.17 3.22  45454.78 -3.90
40 54200 60341.21 11.33  56654.81 4.53 40 45000 49579.55 10.18  46302.45 2.89
50 53500 60896.35 13.82 57087.30 6.71 50 46 800 50254.29 7.38 49195.15 5.12
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Fig.3 Comparison of discharge curves of each objective section between filtering forecasting
and field measurement for different forecast periods
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1
1981 ~ 1983
1983 7-~9
3
1 _— M . 1984 50-73.
2 J . 1987 4 13-15.
3 J . 1992 1 30-33.
4 M . 2002 117-120.
5 J . 1995 4 31-34.
6 J . 1985 1 56-58.
7 M . 1993 100-105.
8 M . 1991 67-70.
9 . J . 2003 14 6 677-681.
10 M . 1998 90-112.

Real-time correction of flow concentration of
river channels based on Kalman filter technique

WANG Chuan-hai BAI Yao-ling
State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohat University — Nanjing 210098  China

Abstract The real-time correction algorithm based on Kalman filter technique was proposed to improve the accuracy of
real-time hydrological forecasting under the circumstances that the nonlinearity of flow concentration of river channels is
evident. In Muskingum matrix algorithm the flow concentration was expressed as a linear system varying with time

which satisfied the requirement of spatial expression of Kalman filter. The real-time correction of the parameter matrix of
the system decreased the influences of the nonlinearity of flow concentration on the linear filter. The advantage of the
algorithm is that each sub-basin can be corrected twice by obtaining of the remote and local correction values and then
the whole basin can be rationally updated. Moreover a real-time statistical method was put forward to estimate the system
noise covariance matrix and measurement noise covariance matrix which effectively prevented the filter divergence and
improved the accuracy of forecasting. The effectiveness of the algorithm was verified by its application to some river

channels in Three-Gorges region.

Key words flow concentration of river channel real-time correction Kalman filter real-time statistical method filter

divergence





