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Abstract Currently, various types of flood maps are produced and used as non-structural countermeasures
by the Ministry of Environment and the Ministry of the Interior and Safety, which are flood defense
response agencies. The flood inundation boundary of a flood map is determined by 2D flood inundation
analysis according to the characteristics and importance of the inland around the river, but most areas
determine all topographies below that based on the design flood level. The GIS flood inundation analysis
has the advantage of determining the flood inundation boundary relatively easily, but there is a
structural limitation in that the flood inundation boundary appears excessive. To solve the problem of
overestimating the flood inundation boundary of the GIS flood inundation analysis, this study conducted
a 2D flood inundation analysis (HEC-RAS 5.0) for areas where flood maps were prepared by the existing
GIS flood inundation analysis. In addition to the general hydraulic factors used in the analysis of flood
inundation, factors called "Overflow Cross Section Area Ratio" and "overflow volume Decrease Ratio"
were newly devised. This was defined as an independent variable and a dependent variable affecting the
flood inundation boundary, and statistical analysis (multi-linear regression analysis) was conducted.
Through this, an equation was developed that can appropriately adjust the overflow volume of the flood
inundation boundary prepared by the GIS flood inundation analysis based on the overflow volume
prepared by the two-dimensional flood analysis. In the future, if the number of target rivers is expanded
and verified to supplement the equation, rational adjustment of the flood inundation boundary prepared
by GIS flood inundation analysis is possible.

Keywords : Elevation Buffering, GIS Flood Inundation Analysis, 2D Flood Inundation Analysis, HEC-RAS
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22 Iwonl 652,313 306,587 53.00 s}t
23 Iwon 2 314,253 141,954 64.83
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Table 3. Correlation Coefficient

Table 6. Linear Regression of Overflow Cross Section
Ration and Overflow Volume Decrease

Coefficient @ @ ® @ ® ® Ratio
@ | 1.000 | -0.827 |0.135 | 0.579 |-0.300 | 0.287 -
— . Standardized
® |-0.827 | 1.000 [-0.191|-0.454|0.275 |-0.190 StIz\t/Elscilclal » coofficient ,
- g | ode
Person |2 0135 | -0.191 [ 1.000 |0.095 |-0.074 | 0.087 P —
@ | 0584 | -0.454 |0.095 | 1.000 [-0.029 | 0.466
® |-0300| 0.275 |-0.74 |-0.029 | 1.000 | -0.656 Constant 0.623 0.048 0.000
® | 0.287 | -0.190 |0.087 | 0.466 |-0.656| 1.000 Overflow Cross —
© | - | 0000 |0270 |0.002 |0.082 | 0.092 section Ratio_| >0 8.176 0-000
® | 0.000 - Jo.192 [0.015 [0.102 | 0.193
® |o0270 | 0192 | - [0.333 [0.368 | 0.346 N
P % Toooz Toots To333 | - Todds [0oi3 Table 4°] ol8] &AF g2 0.612, 0.960, 0.440,
® | 0082 | 0102 | 0368 |0.448 | - | 0.000 0.373, 0.318% UEpom o= n5% FAHA-Ql 0.1
© | 0.092 | 0.193 [0.346 | 0.013 | 0.000 - Ho} =37 VIFE 2% 10RT Zoung &L A0

@ Overflow Volume Decrease Ratio
@ Overflow Cross Section Ratio

® Difference

of Elevation (m)

@ Roughness Coefficient

® Design Flood Discharge (m®/s)

® Specific Discharge (m’/sec/km?)
% p . Significance Probability

o)
rsh Lo

O
=

Table 4. Multiple Linear Regression Analysis

=

=
R

ot

" F_E

r

S5

= 7] oS3 AHEA
ot} ZHTable 4).

Unstandardized

Statistical coefficient Multicollinearity
p

Model

B Stand error Tolerance| VIF
Constant | -0.476 0.547 0.397
Overflow
Cross -42.872 | 10229 |0.001 | 0612 | 1.635
section
Ratio
Difference
of -0.001 0.003 0.844 0.960 1.042
Elevation
Roughness | 36217 | 18966 | 0073 | 0440 | 2274
Design Flood
Discharge -5.216 0.000 0.336 0.373 2.684
(m*/s)
Specific
Discharge -0.007 0.012 0.574 0.318 3.140
(m’/s/km?)

% B Standardized Regression Coefficient

% VIF :

variance inflation factors

Table 5. Summary of Statistical Model

Statistical R Modified & Stand error
Model
1 0.683 0.668 0.090
% R°: coefficient of determination
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Fig. 9. Graph of Overflow Cross Section Ratio and
Overflow Volume Decrease Ratio
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Table 7. Characteristic Factor of Verification Section

Overflow Volume(m®) | Overflow
Verification| leneth Overflow Volume
esreléf_ao fn e(nnf) Cross section| IS 2D Decrease
1 Ratio Overflow | Overflow Ratio
Volume | Volume %)
Manbongl| 1,200 0.00121 376,548 71,904 81
Manbong2| 800 0.00454 | 425,460 | 224,561 47
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Table 8. Comparison of Overflow Volume Decrease
Ratio
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(%)
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%)
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and Overflow Volume Decrease Ratio
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