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Application and improvement of BFS in flood forecasting

WANG Jun LIANG Zhong-min HU Yi-ming
College of Hydrology and Water Resources Hohai University ~Nanjing 210098  China

Abstract The hydrologic uncertainty processor HUP  within the Bayesian forecasting system BFS was employed to
investigate the hydrologic forecasting uncertainties in order to realize probabilistic flood forecasting. The Xin' anjiang
model was used to yield initial discharge forecasting series and the posterior distribution of discharge was obtained by the
selected prior distribution and the likelihood function based on the Bayesian theory and thus the probabilistic flood
forecasting could be realized. According to the characteristics of the forecasting results an improved BFS method was
proposed and applied to probabilistic flood forecasting in the Misai Basin. The results show that BFS can effectively

improve the forecasting accuracy and the improved BFS method can further improve the forecasting accuracy.
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Table 1 Estimated values of posterior density
parameters in transformed space
/h A, B, D, T,
1 0.13 —-0.0004 0.88 0.01
2.2 2 0.25 —-0.0062 0.78 0.04
BFS n=1~ 3 0.36 -0.0089 0.69 0.06
5h5 4 0.46 -0.0086 0.60 0.10
5 0.55 -0.0056 0.53 0.13
2.2.1 n=1h
2.2.1.1
. 0.0005
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Fig. 1 Posterior density distribution of peak discharge of
flood No. 19820619
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Table 3 Forecasting results with Xin' anjiang model and BFS when n =1h
BFS
/ / / o /
mt 5! - /% /h - /% /h SR
19820619 1650 1410 -15 +3 0.91 1660 1 +1 0.97 1610 1700
19830529 1820 1650 -9 -4 0.85 1840 1 0 0.98 1780 1890
19830614 942 957 2 0 0.74 951 1 +1 0.97 924 978
19830620 1420 1230 -13 0 0.88 1420 0 +1 0.97 1380 1460
19840402 795 762 -4 0 0.94 791 -1 +1 0.98 769 814
19850703 398 495 24 +5 0.60 400 1 +1 0.96 389 411
19860704 267 270 1 0 0.75 264 -1 +1 0.97 257 271
19870620 1370 1170 -15 +1 0.90 1370 0 +1 0.97 1330 1410
19880621 1420 1220 - 14 0 0.91 1410 -1 0 0.98 1370 1450
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Fig. 3 Posterior densities at different forecast lead time Fig. 4 Forecasted average discharge of flood No. 19820619
for flood No. 19820619 at different forecast lead time
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Table 4 Forecasting results of coefficients of
determination simulated by BFS at different forecast lead time
n=1h n=2h n=3h n=4h n=5h
. 19820619 0.97 0.90 0.82 0.74 0.60
HUP 19830529 0.98 0.91 0.81 0.72 0.63
BFS 19830614 0.97 0.89 0.81 0.74 0.72
’ 19830620 0.97 0.90 0.82 0.74 0.69
19840402 0.98 0.95 0.89 0.84 0.80
CV 19850703 0.96 0.88 0.81 0.71 0.69
C 19860704 0.97 0.93 0.86 0.78 0.72
v 19870620 0.97 0.90 0.81 0.78 0.71
5 . 19880621 0.98 0.93 0.85 0.80 0.71
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Fig. 5 Correlation between C, and average discharge Fig. 6 Logarithmic curve

forecasted by BFS model
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Table 5 Comparison of forecasting results of BFS 1400 E?&VI—%ME
~ 1200 S AN
and improved BFS n=1h % 00 1% 90% {7 i)
£ 800
/% /% I 600
19820619 -3 -9 0.97 0.97 400
19830529 2 -9 0.98 0.98 200 e _
19830614 0 -9 0.97 0.98 0 50 100 15() 200
19830620 -1 -11 0.97 0.98 i BeEU/h
19840402 -5 -8 0.98 0.98
19850703 0 - 19 0.96 0.95 7 19820619 BFS 0% n=1h
19860704 5 -5 0.97 0.97 Fig. 7 Average discharge and 90% confidence interval
19870620 -4 - 10 0.97 0.97 results of flood No. 19820619 simulated by BFS model
19880621 -9 -7 0.98 0.97
90% 7
90% .
BFS n>1lh n=2h n=3h n=4h n=5h
BFS
6 BFS
Table 6 Comparison of coefficients of determination of BFS and improved BFS
n=1h n=2h n=3h n=4h n=5h
BFS BFS BFS BFS BFS BFS BFS BFS BFS BFS
19820619 0.97 0.97 0.90 0.99 0.82 0.99 0.74 0.98 0.60 0.94
19830529 0.98 0.98 0.91 0.99 0.81 0.92 0.72 0.98 0.63 0.98
19830614 0.97 0.97 0.89 0.99 0.81 0.99 0.74 0.98 0.72 0.95
19830620 0.97 0.97 0.90 0.99 0.82 0.99 0.74 0.98 0.69 0.97
19840402 0.98 0.98 0.95 0.99 0.89 0.99 0.84 0.99 0.80 0.99
19850703 0.96 0.96 0.88 0.95 0.81 0.93 0.71 0.82 0.69 0.89
19860704 0.97 0.97 0.93 0.97 0.86 0.99 0.78 0.93 0.72 0.95
19870620 0.97 0.97 0.90 0.99 0.81 0.99 0.78 0.97 0.71 0.96
19880621 0.98 0.98 0.93 0.99 0.85 0.99 0.80 0.99 0.71 0.97
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