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Abstract

To address the needs for flood control capacity assessment and disaster loss quantification in the
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Tizinafu River Basin, this study developed a one-dimensional hydrodynamic model using the
Fasflood system based on daily runoff data (1960~2011) from the Yuzimenleke hydrological station.
The model simulated flood propagation processes under 20-year, 50-year, and 100-year return pe-
riods, comparing disaster characteristics under two scenarios: free overflow and embankment
breach. The results show: the 100-year flood event inundated 194.96 km?, causing CNY 30.148 mil-
lion in GDP losses, representing increases of 2.4% (area) and 5% (losses) compared to the 50-year
flood. Agricultural land was highly vulnerable even to moderate floods: submerged cropland
reached 15151.0 hectares under the 50-year flood. Areas with 1.0~2.0 m water depth exhibited the
highest economic sensitivity, with GDP losses of CNY 115,000/km?. This study establishes a quanti-
tative relationship among return period, inundation depth, and economic loss, providing a scientific
basis for graded flood-control strategies in the basin.
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Figure 1. Spatial distribution of Manning’s roughness coefficients in flood-protected areas of the Tizinafu River
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Figure 2. Flood inundation extent and duration mapping of the Tizinafu River
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Figure 3. Flood inundation depth and duration in the Tizinafu River
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Table 1. Statistical of major disasters under various computational scenarios in the Tizinafu River flood control area

F 1. BEAEAGRRIFEAETER R TEERBRITR

Bk e IR iﬁ‘iﬁfiﬁi R HRE E‘iﬂz BB ,~ i%ﬁﬂr@lz\%/ %%2}{@)\!3 S5 GDP
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H SR 12 162.43 137.81 12995.6 13.19 3428 2238.1
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Table 2. Inundation depth-Based disaster statistics under various natural overflow scenarios
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100 £ —i#
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0.05~0.3 41.00 48.94 3157.3 5.87 1893 1101.5
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