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Distribution and application of flood water level and discharge fluctuations

LI Qiong, ZHANG Youcheng, WANG Hongxin, XIAO Shai, CHEN Hongbing
(Yichang Hydrology and Water Resources Survey Bureau, Yichang 443003, China)

Abstract ; Taking the Herong station as an example, this work analyzes the swing range of the water level and flow
rate by the systematical method. The result shows that there is a certain law in distributions of axial swings for the
flood-peak water level and the corresponding flow rate under the impact of flood fluctuations. This law gets stronger
when the relationship of water level and flow rate is closer to the flood peak. Meanwhile, the water level forms a
regular series with the axis, which can establish the relationship between the flood-peak water level and the
corresponding flow rate, and that between the water level and the flow conversion model of the flood peak. This
study effectively solves the bottleneck of flood level forecasting under the impact of flood fluctuations on the

relationship between water level and flow rate, for meeting the requirement of flood control.

Key words: flood fluctuation; water level and discharge relationship; flood-peak water level; systematical
analysis; distribution law; forecasting application
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®1 FREBKEBKG T

Table 1 Statistic results of floods with different rising rate

eSS e HEIE K 2/ m HEAARE/ (m® - s7) Phg A/ (m® - s7!) HREKFE/ (m - h)
19730703 48.03 1071 1130 0.48
19750810 46.75 745 788 0. 46
20000930 46. 88 761 805 0.35
20070825 46. 94 798 844 0.48
20140903 47. 44 910 961 0.35
19960704 49.70 1730 1820 0.17
20020506 47.80 918 970 0.28
i 20050822 46. 45 596 632 0.20
20080830 49. 69 1587 1670 0.26
19910706 46. 49 660 700 0.31
19820823 47.25 756 800 0.29
19730928 47. 40 875 925 0.32
19790716 46. 85 651 690 0.46
19800822 47.5 799 845 0.40
19900702 48.07 957 1010 0. 40
20070713 50. 07 1854 1950 0.48
19730907 47.63 886 936 0.51
19800625 46.75 702 744 0. 60
19830910 48.26 1023 1080 0.63
20030705 46.29 583 619 0. 63
B 20080816 48.46 1128 1190 0.79
20160702 48.08 1042 1100 0.51
19940609 46. 50 620 658 0.57
19831007 49.83 1921 2020 0. 56
20070831 47.77 1128 1190 0. 56
20040806 46. 83 774 819 0.52
19920613 46. 54 782 827 1.07
19900815 46. 96 863 912 1.76
19910701 47.85 1176 1240 0.92
20000809 46.71 782 827 1. 94
20160805 46. 09 706 748 0. 84
JHE 7Y 20090527 46. 90 897 948 1.92
19730430 47.46 976 1030 1. 64
19920713 47.53 976 1030 0.99
20070619 47.33 888 938 1.32
19900718 46.73 747 791 0. 89
19800601 46.94 794 840 1.10
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R2 MEERGKCERGE

Table 2 Model tests of flow and water level conversion model

g SMBEEK AL/ m FHFARRI I (m® - 57 SRR (- 57 BOEBEK AL /m JKAIIRZE/m W

19730703 48.03 1071 1130 48.18 0.15 Gk
19750810 46.75 745 788 47.00 0.25 S
20000930 46. 88 761 805 47.07 0.19 S
20070825 46. 94 798 844 47.22 0.28 BH%
20140903 47. 44 910 961 47. 64 0.20 i
19960704 49.70 1730 1820 49.78 0.08 e
20020506 47. 80 918 970 47.67 -0.13 Eik
20050822 46. 45 596 632 46.29 -0.16 Gk
20080830 49. 69 1587 1670 49. 49 -0.20 EkE
19910706 46. 49 660 700 46. 61 0.12 L%
19820823 47.25 756 800 47.05 -0.20 i
19730928 47. 40 875 925 47.52 0.12 L%
19790716 46. 85 651 690 46. 57 -0.28 Gtk
19800822 47.50 799 845 47.22 -0.28 Gk
19900702 48.07 957 1010 47. 81 -0.26 BH%
20070713 50. 07 1854 1950 50. 02 -0.05 e
19730907 47.63 886 936 47.51 -0.12 Bk
19800625 46.75 702 744 46. 82 0.07 e
19830910 48.26 1023 1080 47.95 -0.31 REH
20030705 46.29 583 619 46.28 -0.01 e
20080816 48. 46 1128 1190 48.24 -0.22 B
20160702 48.08 1042 1100 48. 00 -0.08 Gk
19940609 46. 50 620 658 46. 46 -0.04 Gk
19831007 49. 83 1921 2020 49. 88 0.05 L%
20070831 47.77 1128 1190 48.24 0.47 ANEH
20040806 46. 83 774 819 47.11 0.28 Lk
19920613 46. 54 782 827 46.70 0.16 Gk
19900815 46. 96 863 912 47.01 0.05 Gk
19910701 47.85 1176 1240 48.02 0.17 BH%
20000809 46.71 782 827 46.70 -0. 01 Bk
20160805 46. 09 706 748 46. 38 0.29 e
20090527 46.90 897 948 47.14 0.24 Bk
19730430 47. 46 976 1030 47.41 -0.05 k&
19920713 47.53 976 1030 47.41 -0.12 e
20070619 47.33 888 938 47.10 -0.23 L%
19900718 46.73 747 791 46. 56 -0.17 Gtk
19800601 46. 94 794 840 46.75 -0.19 X
SEBR B 46. 09 m R22385 0. 60 m ; 43K R TR UL K A7 1R 22 0. 29 m, i FIVE R, &%
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5 4 A
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