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The Build and Application of a Storm and Flood Standard Data
Model of a Damage Prediction Map
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Lim, Somang®, Yu, Wansik*™, Hwang, Euiho™*, and Chae, Hyosok

Abstract

In Korea, various types of maps related to flooding have been prepared on the basis of different needs and purposes. In order
to use this effectively, we will integrate and use maps related to flooding. To construct a standard data model of a damage
prediction map, data based on storms and floods were collected and analyzed. The data model is applied in the operational
program. By systematically linking and utilizing the information, it is expected that the use thereof will prevent damage caused
by storms and floods.

Key words : Damage from Storm and Flood, Damage Prediction Map, Standard DataModel, Spatial Information

Ag
A
oX
b2

B o2

Got A ARl fﬂsm e o8 %%ﬁ SEEEE
A FestuA f F53) HAE FEUCE RA TE37)
SG B4 AAALE BEAGH 2L oD AolHZL 28] A5 £ ifﬂ%oﬂ 3
£ dyey) 98 AREL AAROR QA - Heste] F4a Al of

A0 : Fel, =, BEuolE =29, wWElHolH, AR

]

:<I)l='

i)
ok, ot
L2 o z
>
oo bt
N L
of 2
ok o
wa Ty
o 0°"
fru JFJ
e oo o
(L ok M
it xe 2
SLRURY

1. ;]| 2 Ae2 8 F YA T8 A= BRAATT §lo] 8-
o] o] Aot Choi, 2011). =HUAATLNDMI,
Holle A28t A&ESlEHA d AAH R H2 2015) A= 7}-‘4 QAL 7 750l PSSt AREE

7VdolEe] £2E3(Kim et al, 2011) = g I3t AR E]o] Q)= Hio] wol B3k o 2 #aldl 4= 9= 9
3T ol & clsr] HsliA F3l HsldSe] da AA7} L ﬁo}t}i a1 E‘r H%f—% A 718 AREA|
do] S7FIRAL 2] BE a3 S50 «lo}@l =i, HE ZAdE A2 AA - E8-E L% Fsjd= Al*E“

ez A =7} A4 ek F5a) 03 ekl T AT A7) AL 9 owi(slm, 2016), ¥ - AFL
A A A o B ASAGA FYE ARl S A 7 A AT e 2] 195 okSeo

#7434, K-water A7 FAL AT A7 (E-mail: cynical0625@gmail.com)
Member, Researcher, Water Resources Satellite Research Center, K-water Institute
@ A2 I Y, K-water AT7YE FALAARATE I A TA(Tel: +82-42-870-7415, Fax: +82-42-870-7499, E-mail: yuwansik@gmail.com)
Corresponding Author, Member, Junior Researcher, Water Resources Satellite Research Center, K-water Institute
exkewater ATY FALALATE FHATH
Senior Researcher, Water Resources Satellite Research Center, K-water Institute
oK owater A7H ATAAA A9
Research Fellow, R&D Planning & Management Dept, K-water Institute

- 237 -


http://crossmark.crossref.org/dialog/?doi=10.9798/KOSHAM.2019.19.6.237&domain=pdf&date_stamp=2019-11-30

et al.,, 2017).

t$kR & F-AHKorea Land and GeoSpatial Informatix
Corporation, 2010)°14+= XA RS B} F7PdHe} §-8%
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AR R FF NS 9% 874 B2 A 1
st dolHEd 1H5hH wEkolE DS Al
AlBFAAL, Kang (2012)2 §H=3 AFdAG B)8)] 4o 715
3k A"l oA 75 WS AASHATE Yang et
al. (2008)2 4HAHEN, B 59 F3l AR Taf ol Sl
Za% 5% DB AAIE FF3staL Il ] sl S %
& 7ol &8 & A= A2"E Al FE3ATH
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3 3 (Cross-Section Line), A*a(Bank), % 714
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Fig. 1. Flood Damage Prediction Map
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Fig. 2. Wind Damage Prediction Map by Frequency of
Reproduction
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+ Open Geospa tial Consortium (OGC)2] Observation &
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Hydro Geospatial Data Model (H-GDM)Z 4% SJth
ODM2 5% ¥ZARE T4, H-GDM2 3R E
TR 2ITh H-GDM-2 Vector, Raster2] 5% ZEE Vector
Z¥.9} Raster FH7F GDM © Ho[E R QoA &
Te=E™, GeoVariavles Tableol] 3502 A== 3(H
R EA4 Aol Layer ARE 73} Document Store
21€] NoSQL DBMS 7S E%isle] 3RS S48
8, 7haol] Aok flo] R SHARE wF A, TRtttk

Zrsl HeldldE ZFuolE ZEE =38k Al
AREEE HlolH S A8t 15 Y HlolH S
st Tl s A flg 71EALE, SREE,
HFAEER TR, s o2 AR, AAE
AS5(TE AR E FEEATE AR B2 SAEE shp,
dwg, asc, img 5°] o™, AAE A5+ csx, TIN, JSON
Pt SARI: 7124w e 3 S iEA 0% A}
Soll= X% DEMP] )™ =7 A= WAMIS Open AP}
AR A 9, i BS540 Aseltk FMEER
+ S 919t NI 2479] DEM 5ol AVdEm 34k
e 2 e Al tigh Azl th(Table 1). HlolE
S AT 3 AAIY dlofEe} ST RE AR 9
oA FFwlolg B Aol vidsid om AlA|E HlojEl=
2016%7°] 74l CUAHSI ODM 2.05 =3kl 3P =
H-GDM< A1 07 dllofef =l A =(Entity-Relationship
Diagram, ERD)E A5} THFig. 3).

Table 1. List of Data to build Damage Prediction Mapping from Storm and Flood

Division Name Data Type Source of Data Note
River Sector Line shp KLIS
Cross-Section Line . . Geospatial
— dwg River Basic Plan Report
Digital Map Data
DEM asc, img NGII, a local goverment
Rainfall Station Data
. Rainfall Station Daily data
Basic - -
Rainfall Station Hourly data
Data - -
Gauging Station Data
Gauging Station Daily data JSON WAMIS Open API Hydrological Data
Gauging Station Hourly data
Discharge Station Data
Discharge Station Daily data
Discharge Station Hourly data
. Cross-Section Flood elevation xls, dwg Hydrological Data
Intermediate : -
Dat Cross-Section Extension dwg, shp
ate
Flood elevation by Frequency DEM asc, img Direct Generation Geospatial
Final Flood depth by Frequency DEM asc, img Data
Data Flood depth by Frequency SHP shp
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253 FElelEAE EFrlolE BE FES 98] A
3+ ODM>} H-GDM9| A| B #]E SlsliA AAIZR] vtk
tlo]e] AA|$} F=0] estug FrholE %2 velo]
B Hol&& 7%t 753513t ODM #5AE 752
A, 9, 71V, 1 T RSl Al dSaS
7IHke 2 B} 7|3 ARE AAlsId FEv|oly Bl A
3l 759tk ODM #2485 75 B2 3= B 3=
A3, =54 AY 522 FAETKTable 2).

Table 2. ODM Observation Data Table List

Number Table name T.able fame Note

in Korean

Actions o= 54

2 Results =43
Sampling T= 79l
3 Features A4 A

4 Sites H=a 93

TimeSerues .
jv‘,l_z_ Ax

3 ResultValues = Akt

ODM 2.02] WeHolg] 748 & 713, #=H, I=
5, &9 52 xSt ti(Table 3).

Table 3. ODM 2.0 Metadata Table List

Number Table name Table name in Korean | Note
1 People g GFat
2 Organizations Z7
3 Affiliations e A
. Affiliations &}
4 ActionBy Action 72
5 Methods #S5H
. SamplingFeature <}
6 FeatureActions Action 7
7 Variables TS5
8 Units @9

T=3h= HlolEl= 7144, 43 Open APIE F3014]
A - =3 oS E9 Open APIONA 9] AS5E
T ASA AN, ASA A, Al AE, Y ASE AN
T Atk ASAEL AEHERS 2184 Fig 49} Zo] WAMIS
Open APIE 745310 JSONS T2 =35} 314 5 t|o]E]
£ JRESH ASE AFata RIS  U=E HAE
a3t

%3k ODM 2.0 753F7] 918t Fig. 59 22 AxE
A3t AAIE AR ASRES AEE R IS4 Al
Aol AAZE AEE FHESIATE Open APL AR A A€
ARE BS54 THY AGES ANz = AMERIT) thes
= ke 25 ODM2| Samplingfeatures 5 57]12] Ejo]Eol]

242 st=EAEts| =22, M 193 65 20194 113

A= AARE Ass BS54 T, WY, AR SHY AS,
A A8), 7AMZZA0Z AM8351] ODMS] Results, Timeseriesresults
Hlo] B0 A

WAMIS Open API
Account application ‘ JSON Download

| JSON Farthing
access

Data Upload J

Fig. 4. Observation Data Conversion

Data validation and ‘
confirm

Station list and

specifications Searching condition

Search condition
setting

!

WAMIS API access
(JPON)
!
JSON Parsing
(ODM 2.0 Shape
conversion)

|| - Station type
- Regional

ODM 2.0 table

- Samplingfeatures

Data verification
and confirmation

1 - Sites
- Featureactions
DB Upload || - Results

- Timeseriesresults

Real time data Searching condition

Search condition | |- Station type
setting - Regional
- Data type(day, time)
1 - Search period
WAMIS API access
(JPON)
!
JSON Parsing
(ODM 2.0 Shape
conversion)
Data verification
and confirmation
| ODM 2.0 table
- Results

DB Upload [~ | - Timeseriesresults

Fig. 5. ODM 2.0 Build Procedure

TeAS40lA BS B (Observation, Analysys, Estimation),
S, BN, TEY § US55 919 A9fdl B
A}5E2 Actions, Methods2} 22 H|ol&ol| =& 4 il
WZA = Results Blo]Eol 7530h B9 7|83t 22
ZAF5E-2 Organizations®} -2 HZ549] A&S VR 4
SJ&= People, Organizations & Affiliations <ol 53
T At} B4 JHEL SamplingFeature §H 02 753
T 3L SamplingFetures, Site Ho] &0l B-& F v A5E
2 SamplingFeature ExtensionPropertyValues El|o|Eol 753+
o} o Ao} Al A=E5-S TimeSeriesResults, TimeSeriesResult
Values H|o]E&0ol| 753t A A59} Al ARE FEshs



el ASAUES] T2l 55 Unis Hlo[E-S B3l 7531k
H-GDM 7t& 752 Hetd|olg HolE3} AA) Ho]
El7} A E = HolEE FEE et 1A wEole =
GeovariablenameCV (3-F4 X W), Geovariablename
(B3XPH. <), LayertapeCV (2010 B2), Quality controllevels
(F4) sl Utk EF vetdo]E H|o]E< AA|(Table
4)SFAIL 7} Hlol &2 FE8 ¥ =, BFY, 2o, NULL
< X33tk H-GDM 75 A= Fig. 63 2T

Table 4. H-GDM Standard Metadata Table List

Number Table name Table rame Note
in Korean
| Geovariable TR A
nameCV ol &
2 Geovariables TR HS
3 LayertypeCV glojo] &2
4 Qualitycontrollevels =3
5 Method =284
6 GeodataSource TR EA
7 Spatialreferences SRSID

Geospatial Information

Conversion
Start GDM
Conversion
1
GDM DB
Connection Settings
1
Select file to Searching condition
convert - LayerName
i - LayerType
- VriablelD
Required item input Geolriable
i . .
Enter additional Searching condition
item - - SourcelD
- MethodID
Vector $ - QualityControlLevellD
Grid
Conversion Result Select folder
lookup compression
i
Select metadata file GDM Table
- Layer
L - Vector
DBUpload [~ Grid
- GridData

Fig. 6. H-GDM Build Procedure

H-GDM 3XtAtE+ #E] A}5(Shape)2t 121 =(Grid) At
E(Tiff, IMG, Ovr 9)& T-&5™ Azol| et AF5+, HE
2 TJ2lE s 3, 5kl I, P FE T U1E ARe
Layer El|o]Eol A7=]a1, A A5+ Vectordata®} Grid
Ho| &0 5% THTable 5).

Table 5. H-GDM Data Table List

Tabl
Number Table name .a ¢ name Note
in Korean
Layer g o] ]
2 Vectordata WE gd A7
. Grid tlol¥ &34
3 Grid 2%

3. Eolf mHoiME B HOE22 2F
o2 Mg

3.1 BEHOIH 2 2 D=2 M8 /Y

v ZE IS RFolE 2ol ARE 78] 213
zggo R LA FHAAE Fal FETolH 2o
7J2E = AAR 3= ok FFdolE e FHATE
131 H-GDM #5715 7Wdele] <3l Tfsliald= Etlo]
B 2do] 359 A= vlo[ElES 53tk HGDM 52
3PAA|S] g, AN, A T8 S Tk E)
ole] Bdo] TS IR AS FHal] 2ot
HIE] Zpgo ot HF o7 (Closed), H, 41| 87 7 (Empty
o), WAk A F(Closed) S AARITHFig. 7). SXPgR.S] 24|
ARE HS o ARz} AR 5 A eHER] ARE H5sH
3 AAER HEE 3R HAE A Thed FEet
A TR Ase tig AAEAE BlRES AlFsie] ER]
g & =2 TEIKFig. 8).

,

Fig. 7. Closed, Self Intersection

5 sldas FEUolE mdoA Algsh=
PostgreSQL, PostGISE- AX[5}od FFwl|o|8] 2 144& 218
AREAL HolEjHo] 2 AW A Al TS RIS ARS-
2} AL A3k FAIE AFstr] sl 18 =H jo]EfH]|
o]2x AL Owner AHEAFS] A 9 o BFY AAHS
3] 1Y) AT AFEAF9) Hlo]Eju| o] 2ol H4:E
AHE St A o] 5 HES AW I15S ARSI
ot FFvlolH 2de A3 F4E& 918 PostgreSQL,
PostGIS AX|FE] AR} dlolgjuo] 2, A A7}
gt Aol HEst] 27 74 GAE EAE -
A tHFig. 9).
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GDM Check

181352 | NpgsglTypes.PostoisPolygon | 270 | OK
pes.PostgisPolygon | 270 | OK H

2N
w S
2

4

2@
el
]
L
==

PostgisPolygon | 270 | OK
PostgisMultiPalygon | 270 | OK
PostgisPolygon | 270 | OK
PostgisPolygon | 270 | OK
pes.PostgisPolygon | 270 | OK
PostgisPolygon | 270 | OK
PostgisPolygon | 270 | OK
PostgisPalygon | 270 | OK
PostgisPalygon | 270 | OK
PostgisPolygon | 270 | OK
181296 | Np: PostgisPolygon | 270 | OK
181297 | Mpg: PostgisPolygen | 270 | OK
181298 | NpgsalTypes.PostgisPolygon | 270 | OK
181300 | NpgsalTypes.PostgisPolygon | 270 | OK
181301 | MpgsalTypes.PostgisPolygon | 270 | OK
181302 | NpgsaiTypes.PostgsMultiPolygon | 270 | OK
181303 | NpgsalTypes.PostgisPolygon | 270 | OK
181304 | NpgsalTypes.PostgsMultiPolygon | 270 | OK v

181355 | Np:
181356 | Np:
181357 | Np:
181358 | Np
181359 | Np:

181295 | Np

Fig. 8. H-GDM Verification Screen
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Fig. 9. User, Database, Server Setting Screen

3.2 HEHO|H 23 24 =273 ME Zut

ol Hljal s FFTol B HEAPR(IP, ZE,
Database™, A4 ID, Al BIUHE)E =), YH3H
HEARJHE 7|02 FFdlolH 2l HEste &9
x2S AdPFiFig. 10).

Fig.
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Fig. 11. Standard Data-Model Program Screen
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