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During a flood season, Bo region could be easily exposed to flood due to increase of ground water level and the water drain
difficulty even the water amount of Bo can be managed. GFI for the flood risk is measured by mean depth to water during
a dry season and minimum depth to water and tangent degree during a flood season. In this paper, a forecasting model of the

target variable, GFI and predictors as differences of height between ground water and Bo water, distances from water resource,

and soil characteristics are obtained for the dry season of 2012 and the flood season of 2012 with empirical data of Gangjungbo

and Hamanbo. Obtained forecasting model would be used for keep the value of GFI below the maximum allowance for no

flooding during flooding seasons with controlling the values of significant predictors.
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Time
<Figure 1> GFl in a Flood Season
Surface
Water
Level Mean
Groundwater
1 Level
GFI =
DTW mean
Time
<Figure 2> GFI in a Dry Season
<Table 1> Quantitative Variables
Variables Effect
distance between ground water and river(DBGR)
shortest distance between ground water and river
(SDBGR)
ground water level based on sea level(GWL) +
height difference between ground altitude of ground
water and Nakdong river level(HDBGN)
height difference between ground water level and
Nakdong river level HDGN)
A7) AetE97E 245 GFIE Fobdn) 18]al &9
T 2ol Yo olek Askas] Aol Haa 5 GFI
T ARk <Table 1> d|&52F 9] 5 X5 GFIol 3
S e AF AAES JAE %3 2 AR50 GFI
of P AL P WAS ¥EE EARGT
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Aew, A, wWiesH, Y, AL 8 EA, BEE
N, AE B4, SRS 2] g SYge AUE
F=E F&oA 6], EAolE dHie 77 AlEst
= B TR R 29]8 EXIREE S8tk A
q Qedl BHENS ANste] EY EYI EAl§
Ad 5 GFlol 9&s& F& WS dEsta dgg |
Q9] FEE Gl froleh 9= v =S 2Asten
<Table 2> Aelgl GAWJAEI GFI dZFEY “&&
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Sfte] g B 2 Wele) FE(CINY, 2ol £F =
0, 4z % = D& Fsisih
<Table 2> Qualitative Variables
Type Class
drainage class good / poor
effective soil depth < 100/> = 100

land lay flatland / mountain

surface soil type silty loam / etc.

silty clay loam / etc.
A, B/C, D

field / rice paddy and
cultivation under structure

subsoil type

hydrological soil type

ground coverage
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<Table 3> Box-Cox Normality Transformation

Variables Transformation
Ground water Flood Intensity log
distance between ground water and river log

shortest distance between ground water and
river

square root

ground water level based on sea level

log

height difference between ground altitude of
ground water and Nakdong river level

log

height difference between ground water level
and Nakdong river level

square root
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<Table 4> Regression Results(Dry Season)

(Standardized) Beta
In\c/jae:)i:&% esnt Hamanbo Gangjungbo

Point Grid Point Grid

Intercept -1.05 -0.97 -27.7 2272

log(GWL) (i:%) (}igg) (?éé) (?%

o HDBGN) |0 | (3 | (s | (oo

R? 78.3% 78.4% 98.1% 98.3
FodEe] fo% dZHAL s5H 25593
AAS B35 % wOHAEE F5 AYE 459 YA
EET BTG £ AI(RE &, Aol7t BerE ¥
8R4 T u A 5AF o FuAE
7714 Fa S TS 279 AolE
datone B A 544w g %Ry 5
o] WbsEE o & vk EFH HFASFE A7)E B
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4 3 wele] thE wcle| HlE] B A S5 Y
To] o & 9FE Xtk aeja aee HolH ek %9
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<Table 5> ANOVA Results(Dry Season)

<Table 7> Regression Result(Point Data/Flood Season)

_ Hamanbo Gangjungbo Independent (Standardized) Beta
Predictors - - - - bl -
Point Grid Point Grid variables Hamanbo Gangjungbo
drainage class © © @) O Intercept -7.93 -
effective soil depth © @) @) log(GWL) 0.66(0.71) -
land lay O log(HDGN) 0.58(0.31) -
surface soil type R’ 89.7% -
subsoil type O
hydrological soil type @) © <Table 8> ANOVA Results(Point Data/Flood Season)
ground coverage - -
Predictors Hamanbo Gangjungbo
drainage class
<Table 6> GLM Results of Point Data(Dry Season) . .
effective soil depth
Independent (Standardized) Beta land lay o
variables Hamanbo Gangjungbo surface soil type O
Intercept -0.27 276 subsoil type
log(GWL) 1.45(0.99) 9.25(1.26) hydrological soil type ©
log(HDBGN) -1.60(-1.16) -0.92(-0.93) ground coverage ©
drainage class 0.96(0.46) 0.04(0.04) ~ . na o e
=z 5lo S A = A A b
effective soil depth -0.63(-0.25) FAsA 7124 Ao <Table 7>, Ak At
; ; = <Table 8> A3ttt <Table 7>0lA & & U=
hydrological soil type -0.41(-0.21) 2 4 armole 7 oror o
o] 7} 3F % 7 A 5] z] <)
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<Table 9> GLM Result(Point Data/Flood Season)

Independent (Standardized) Beta
variables Hamanbo
Intercept -5.88
log(GWL) 0.39(0.43)
log(HDGN) 0.80(0.43)
ground coverage -0.66(-0.28)
R’ 92.8%
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<Table 10> Final Forecasting Model(Hamanbo)

Independent (Standardized) Beta
variables dry season flood
Intercept -5.88 -5.88
log(GWL) 1.45(0.99) 0.39(0.43)

log(HDBGN) -1.60(-1.16)
log(HDGN) 0.80(0.43)

drainage class 0.96(0.46)
effective soil depth -0.63(-0.25)
hydrological soil type -0.41(-0.21)
ground coverage -0.66(-0.28)
R? 86.1% 92.8%

9709 1 A9 L
Asew g w Aol 4
Zajof g}, BAVRY 2L
£ Qgeln a5 71E A
AHee 44 54
SECREEE =
sl Avl G5

HRlEe] FE

X

ol
o
{0
ool
o
u
-
i}
-0,
[Eufie:)
p‘L

fol
o
N
2
e
ogh

T
‘0,
S T

¢

2

flo

S

Y ot
offt oN
ol
4
Ho
e

© ox
o oft
=2

o, M

ro
rlo
an I

ﬁ_,
of
Qo

r
iy &

do
o
k1
N
ol
ol

e X L0 md $2 b1 ofm

o
) o
e I
e
Ll
oftt N
lo |o
fu
o j{ %
k)

fu Ho
il

=R
o

s
tlo
2
)\
ol
=

o

el

g2

flo

k.

N
o,

2

=

o

24 folr ot
T
- O
ST
2, o%
e o
P
ol r_t%
FU[O 2,
k1
e e o
QE
=
o,

Ll
°

Acknowledgement

This study has been partially supported by the 2013 Univer-
sity Research Fund of Hannam University, Daejeon, Korea.

References

[1] Anderson, T. and Darling, D., Asymptotic theory of
certain goodness-of-fit criteria based on stochastic pro-
cesses. Annals of Mathematical Statistics, 1952, Vol.
23, p 193-212.

[2] Box, G. and Cox, D.R., An analysis of transforma-
tions. Journal of the Royal Statistical Society, Series
B, 1964, Vol. 26, No. 2, p 211-252.

[3] Kwon, S.H. and Oh, H.S., Construction of Observa-
tional Locations for Measuring Water Quality in River
Area. Journal of Society of Korea Industrial and Sys-
tems Engineering, 2012, Vol. 35, No. 3, p 187-191.

[4] McCullagh, P. and Nelder, J.A., Generalized Linear
Model, 2" edition, Chapman and Hal/LRC, 1989.

[5] Sommer, T. and Ullrich, L., Influence of Flood Event
2002 on Groundwater. Research Report(in German).
Environmental Office, City of Dresden, 68p., 2005.

[6] National Academy of Agricultural Science, Detailed
Soil Map, 2013.

[7] http://www .riverguide.go.kr.

[8] Water, K. Research Report for Flood Risk at Bo Region,
2013.

[9] http://egis.me.go.kr.



