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ABSTRACT: The rise of river water level and rainfall can cause the rise of groundwater levels at the riverside
alluvium and consequently bring the increase of soil moisture content. These changes can also affect the scale of
surface flooding. In this study, groundwater levels’ time series acquired from the monitoring wells is used to
calculate both the increasing slope of groundwater level and the minimum depth to groundwater level for each
increasing event. Groundwater flooding intensity (GFI) is calculated using these two factors and finally the concept
of flooding vulnerability index (FVI) is introduced with the relationship between the GFI and the duration of high
water level. The comparison of the field condition such as soil wetting and inundation condition with the FVI value
at each monitoring well shows that the FV1 is applicable to assess the flooding vulnerability in the riversides. To
increase the applicability of the FVI at the non-observation area of groundwater level, the flooding vulnerability
model needs to be developed considering diverse factors such as soil, land use, hydrology, and topography.

Key words: Flood vulnerability index, Groundwater flooding intensity, Groundwater levels

(Gyoo-Bum Kim, Eun-Jee Cha and Kyung-Hee Shin, K-water Institute, Korea Water Resources Corporation, Daejeon
305-730, Republic of Korea)
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Table 1. Distribution of the sediment layer at the monitoring wells and drilling sites (unit: m).

Total Silty

Silty

Sandy Weathered

Wells depth Topsoil sand clay gravel Gravel rock Bedrock
GIM-13 17.0 1.0 9.5 4.5 - 1.0 - 1.0
GIM-14 16.0 1.0 - 35 1.0 0.5 1.0 -

NG-1 18.0 0.6 14.7 - 2.7 - -

NG-2 18.0 2.0 11.5 - 4.5 - -

NG-3 20.0 0.5 7.1 8.2 42 - -

500m. -,

Fig. 2. Location of the study area and groundwater monitoring wells (arrow: surfac

Gangjebng—
Koryeong+

surface water flow
along a stream

e = L T
e water flow direction).
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Table 2. Statistics for groundwater and river water levels before and after water-filling at the barrage.

Wellsand ~ Water filling level Depth
River at barrage (El.m)

Average water Average

to

water (m)

Standard
deviation Skewness Kurtosis

(m)

Before 16.76 3.56

0.81 0.55 -0.086

GIM-13
After 19.17 1.15

0.71 -0.72 -0.746

Before 18.13 2.55

0.55 0.59 0.505

GIM-14
After 19.27 1.41

0.58 0.60 -0.513

Before - - - -
NG-1
After 21.13 2.27 0.62 -0.33 -1.607
Before - - - - -
NG-2
After 20.24 3.23 0.66 0.99 -0.368
Before - - - - -

NG-3
After 2143 1.82

0.30 0.61 -0.920

Before 15.27 -

0.78 4.62 2547

River
After 19.28 -

0.37 -0.39 5.69

Remark) Skewness: a measure of the degree of asymmetry of a distribution, Kurtosis: the degree of peakedness

of a distribution.
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Table 3. Average and standard deviation for groundwater flooding intensity (GFI) for wet and dry seasons after

water-filling at the barrage.

Wet season (June~Sept.)

Dry season (Oct.~May)

Wells Total season
Average St. Dev. Average St. Dev.
GIM-13 0.0112 0.0161 0.0165 0.0021 0.0012
GIM-14 0.0365 0.0996 0.1980 0.0084 0.0058
NG-1 0.0166 0.0288 0.0465 0.0030 0.0018
NG-2 0.0067 0.0065 0.0043 0.0116" -
NG-3 0.0035 0.0034 0.0029 0.0036 0.0020

D Only one data exists.
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Fig. 5. Relationship between the slope of groundwater levels and the minimum depth to water for each event.
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Fig. 6. Log-scale scatter plots for groundwater flooding intensity and high water level’s duration after water-filling

at the barrage.
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