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Volcanic eruptions alone may lead to serious natural disasters, but the associated release of water from a caldera lake may be
equally damaging. There is both historical and geological evidence of the past eruptions of Mt. Baekdusan, and the volcano,
which has not erupted for over 100 years, has recently shown signs of reawakening. Action is required if we are to limit the
social, political, cultural, and economic damage of any future eruption. This study aims to identify the area that would be inun-
dated following a volcanic flood from the Cheon-Ji caldera lake that lies within Mt. Baekdusan. A scenario-based numerical anal-
ysis was performed to generate a flood hydrograph, and the parameters required were selected following a consideration of
historical records from other volcanoes. The amount of water at the outer rim as a function of time was used as an upper bound-
ary condition for the downstream routing process for a period of 10 days. Data from the USGS were used to generate a DEM
with a resolution of 100 m, and remotely sensed satellite data from the moderate-resolution imaging spectroradiometer (MODIS)
were used to show land cover and use. The simulation was generated using the software FLO-2D and was superposed on the
remotely sensed map. The results show that the inundation area would cover about 80% of the urban area near Erdaobaihezhen
assuming a 10 m/hr collapse rate, and 98% of the area would be flooded assuming a 100 m/hr collapse rate.
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Fig. 1. Schematic diagram of the flood risk mapping
procedure.
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Fig. 3. DEMs of the Songhua river basin.
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Table 1. Input parameters for land cover and use.
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ZE=AIS 0.045 ARE-SFATH(Table 1).
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Parameters Surface classification Value
Shrubs and forest litter, pasture 0.35
Coefficient of roughness (n) Open ground, no debris 0.06
Asphalt or concrete 0.04
Forest or woods 73
Runoff curve number (CN) Open space 79
Urban districts 94
Table 2. Yield stress and viscosity as a function of sediment concentration (O'Brien, 1986).
Source 7, = ae” (dynes/BBd) n= a” (poises)
« [ 8 [ 5 « [ 8 [ u
Field data
Aspen pit 1 0.181 25.7 5,275.041 0.0360 22.1 248.580
Aspen pit 2 2.810 10.4 174.275 0.0538 14.5 17.770
Aspen natural soil 0.152 18.7 269.381 0.00136 28.4 116.714
Aspen mine fill 0.0473 21.1 218.931 0.128 12.0 15.553
Aspen watershed 0.0383 19.6 97.290 0.000495 27.1 25.256
Aspen mine source area 0.291 143 88.727 0.000201 33.1 113.046
Glenwood 1 0.0345 20.1 107.040 0.00283 23.0 28.009
Glenwood 2 0.0765 16.9 65.992 0.0648 6.20 0.774
Glenwood 3 0.00071 29.8 106.221 0.00632 19.9 18.101
Glenwood 4 0.00172 29.5 229.194 0.000602 33.1 338.575
Relationships available from the Literature
Dai et al. (1980) 2.60 17.48 2,828.527 0.00750 14.39 2.371
Wang and Zhang (1980) 1.75 7.82 39.949 0.0405 8.29 1.116

Conversion : Shear stress : 1 Pascal (PA) =10 dynes/(:m2
Viscosity : 1 PAs =10 dynes — sec/cm® = 10 poises
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Fig. 5. Photo of Changback waterfall showing a trapezoida
weir outlet.
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Fig. 8. Projected inundation areas for the flooding scenarios (using a map from Google Earth).
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Table 3. Flooding area and depth in the city for the k = 100 m/hr flooding simulation.

Flooding
area

Scenario

City name

Urban area

Flooding

Flooding area depth

Flooding rate
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98%
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Breach 100 m/hr 827.8 km?
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