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ABSTRACT : Recently, the National Emergency Management Agency of Korea has been operating the National Disaster Management
System. Nevertheless, there are numerous difficulties in systematic controlling the steep slope DB promptly, because the system’s
functions in input and control for steep slope information are merely simple. Futhermore, the hazard degrees of steep slope lands
nowadays have risen suddenly in accordance with the increase rate of large scale landslides such as the landslide cases of Umyeon-
mountain, Chuncheon province and others or sever rain storm cases. these lead to rapid increases in frequencies of nature disasters
nationally. therefore, it is needed to develop the GIS-based integrated management system for steep slope information in order to
manage disasters in advance or high-degree control. This study shows the national GIS-based integrated management system to prevent
the disasters that caused by steep slope lands. The integrated management system developed in this study consists of surface information
input modules, realtime DB liaison modules of integrated underground information, V-world background map-based GIS, integrated
management system for steep slope information user modules, realtime liaison interface modules designed for utilizing steep slope
information. Also, tests about stability of data storage, system stability and consistency of processing speed were performed.

Keywords : Steep slope, Disaster prevention DB, Underground information, Steep slope investigation sheet, National Emergency
Management Agency
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Table 1. Configuration item of surface information DB

Classification Configuration Item

General Information Location, Management Authority, Data

Deficient Factor : Underground Water

Condition, Strength, Drain Condition,
Geotechnical €

. Orientation of Joints etc
Information

Damage Factor : Separation Distance,
Scale of Damage

Influence Review

Terrain
of Dry Avalanche

Dangerousness of River
Occurrence

Need Reason of Monitoring Performance

Need of Monitoring Needlessness

Performance Existence or Nonexistence of Measuring

Instrument

R Reinforcement Construction Method
Method of Risk

Solution

Sector Improvement

Moving Measures
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Table 2. Configuration item of underground spatial information DB

Classification Configuration Item

Borehole General Information

. Stratum Information
Geotechnical

. Basic Property Information
Information

Field Test Information

Laboratory Test Information

Tube Well Information
(The Korea Water
Resources Corporation)

Location Information (Coordinate)

Water Level Information (Stable
Water Level, Natural Water Level)
Tube Well Information (Tube Well 1D,
Tube Well Depth, Water Level,
Coordinate)

Tube Well Information
(Korea Rural
Community Corporation)

Borehole General Information (Code,
Coordinate)

Rock Columnar Section (Depth, Rock
Mine Information Intensity)

Non-Sequence and Crushing Zone
Information (Kind of Crushing Zone,
Depth)

Location Information

Geological Information

Rock Formation Information
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Fig. 1. Steep slope input image of national disaster management
system (National Emergency Management, 2013a)
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Fig. 2. Steep slope inquiry image of national disaster management
system (National Emergency Management, 2013a)
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management (National Emergency Management, 2013b)
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Table 3. Surface information input DB design table

Table
No. Item Format
Management
1 SLOPE_CODE CAHR (8 BYTE)
) PNU VARCHAR2
Steep Slope (19 BYTE)
Management
3 GPS_SP X NUMBER (10,6)
4 GPS SP Y NUMBER (10,6)
3 SLOPE_CODE CAHR (8 BYTE)
4 CHECK_DATE CAHR (8 BYTE)
5 SLOPE HEIGHT NUMBER (6,3)
Steep Slope
S 6 SLOPE_LENGTH NUMBER (7,3)
urvey
7 SLOPE_ANGLE NUMBER (5,2)
VARCHAR2
8 RIDGE TTER
GE GU (2 BYTE)

Table 4. Geotechnical information input DB design table

No. Table ID Table Name
1 TBL_HEADER Borehole Information
) TBL_SAMPLE, INFO Sample and Property Test

Information

3 TBL_CLASSIFICATION

Mechanical Analysis
Information of Soil

4 TBL LAYER_INFO

Stratum Information

TBL_SPT

Standard Peneration Test

Information
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Table 5. Stability analysis system for steep slope output DB design table

NO Table ID Table ID Explanation
1 TBL_HEADER Borehole Information Borehole Depth, Underground Water Level., TM Coordinate
Sampling Depth, Classification System Accordi
2 TBL_SAMPLE_INFO Sample and Property Test Information amping ep asstication System According

to Unified Soil Classification System

3 TBL_CLASSIFICATION

Mechanical Analysis Information of Soil

Stratum Depth, Sample Code

4 TBL_LAYER_INFO

Stratum Information

Stratum Depth, Stratigraphic Thickness, Stratum Name
(Technical Term)

TBL _SPT

Standard Penetration Test Information

Test Depth, Standard Penetration Test Information
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Fig. 4. Steep slope information integrated management system diagram

Joumnal of The Korean Geo-Environmental Society Vol 15, Issue 9, September 2014 >> 81



teen Siope ntegrated
MTRAAET) Management Systems
r hased on -]

Ministry of Land, Infrastructure.
and Transport

t

National Emergency Management Agency

VPN

INTRANET
— Stability Analysis
ISystem for Steep Slope|

Underground
Spatial

Information

1
1

!

L

1

J !
/] 1
1

1

1

1

DB Connection =
0B Relay System Steep Slope Information
0 S8 Integrated Management System | 1| Prevention VP
Building of Control
System by Measuring
o £en Slone
Fig. 5. Hardware system diagram
it T— Buiding of Control System
! Watlonal Integrated nformation elaed | __ " AL
1 National Int
| System of Earthauake Disaster Prevention [ — )
i
H ) DBNIS
| National Emergency Management Agency Steep slope Information Steep Siope Itegrated
T Integrated management System anagement Systems based on -]
- INTRANET ! <« |
-, 1 S 1 i
5 i) | ! 1
] | ) DBNg
Integrated Underaround | D Slope InformationDBMS1 1 rRaNeT
Natlona Integrateq D8 System of | SPétal nfomation | Inspecion | DB Rlay Syster i
Earthauzke Disaster Prevention 08 Comecton | ! Stabily Anavss Setom
nearSteepSne | Mapsenie i
Underground Soatal nformation OBNS| ! 1 for Steep Siope
i s i
! | ]
i ! i
| | ) D8N
H i

23900k Fig 62 FHAX PR SRV L9 22E
29 FAHES ekl Zolch

EG FHAANE FYBANLLY 715 bt
A3t Belgon PRl PRSI YMAEAE
o %8 71l V-World HAAES B8 A= 73,
AL AGAAS 9o A, BAG, AR
W AR B8 ol otk BRG] 28 Tlsol g
A #e] 715, DB 93 @ 29 2§ WY FA /)% 5ol

olet.

)

zj
o,
>
N
N
H
i
R o
ach
S~
[
i)
N
i
e
fijo
Ho
!
i
rlo

o

)
ra
ox
f
o
)
H
i
|
o,
>
N
N
rE
N
ol
ok
~
ol

>

X
A AERE, V-World v AR = 7]uke] FAAIR]
A2 S 935l GIS BE, A AAE &
ARAL e RE, GAARAARE 2
17+ 1A QlElHo|ARER JLAEIGIT) Table 6
AR Bt A Aol mEE £ 7)5-S UERE A

o
[ = A K
SIS

ol 1o >
>~
=g

oM,

o
+

Fig 73} Fig 82 FAAA4R SRUA 289 7%
F AEAYR JARED A G- 24 28 )
o A2 F URE ek Folch

Fig. 99} Fig. 102 S8 A AU E d=is 43}

Table 6. Main function classified by module of steep slope
integrated management system

Module Main function

Administrative District Choice
Si and Do Choice

Si, Gun and Gu Choice
Myeon and Dong Choice

Surface Information Input
Module

Real Time Connection Input
Module of Underground

. . Last Connection Time
Spatial Information DB near

Steep Slope

Si and Do Choice
Gun and Gu Choice
Myeon and Dong Choice

GIS Module Based on
V-World Background Map

Column Name

* Number

» ID

* Name

User Management Module of L.

* Institution
Steep Slope Integrated

* Department
Management System .

* E-mail

Registration date
Detail information
User List

<tr>
<th>3J - </th>

/I WRT A
<td>

<form:select path="groupld” id="groupld"
title="_"Z5F0ofo/C]" style="width:200px," class="selectbox">

<form:option value="" label="-- {1 &34 Q--"/>

<form:options items="${groupld_result}"
itemValue="code" itemLabel="codeNm"/>

</form:select>

<div><form:errors path="groupld”
cssClass="error"/></div>

</td>

</tr>

<tr>

<th>A]/E</th>

I A& A9

class="selectbox">

</td>

Fig. 7. Input module source of steep slope surface information
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cellspacing="0" background="">
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<td><iframe name="sidoFrame" id="sidoFrame"
src="include/sido_move_combo.jsp?id=left" marginheight="0"
marginwidth="0" height="20" width="/24" frameborder="0"
scrolling="no"></iframe></td>
</tr>
<tr><td colspan="2" height="3"></td></tr>
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Fig. 8. Steep slope search/analysis module source based on
V-world background map
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Table 7. Steep slope information integrated management system connectivity test

1 Test 2 Test 3 Test Average
Syst Syst Syst Syst
Stability| oo | Con- | Stability | Yoo | Con- | Stability | DYoo | Con- | Stability | oo | Con-
Stability | . Stability | . Stability | . Stability | .
Module of Data . sistency of | of Data . sistency of| of Data . sistency of | of Data . sistency of
(Simul- . (Simul- . (Simul- . (Simul- .
Storage taneous! Processing | Storage taneous! Processing | Storage taneous! Processing | Storage taneous! Processing
u u u u
(%) Y| Speed (%) Y| Speed | (%) Y| Speed (%) Y| Speed
Access) Access) Access) Access)
Surf:
M . ac.e 95 1 1 98 1 100 1 1 97.7 1 1
o | Information
d
u | Underground
1 Spatial 97 1 1 100 1 100 1 1 99.0 1 1
¢ | Information
S .
e Business - 1 1 - 1 - 1 1 - 1 1
a
r
ﬁ Coordinate - 1 1 - 1 - 1 1 - 1 1
M| V-World
a | Background - 1 1 - 0 - 1 0 - 1 1
p Map

System Stability (Simultaneously Access)
(High : 1, Average : 0, Low : -1)
Consistency of Processing Speed

(High : 1, Average : 0, Low : -1)
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