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Building a Data Model of the River Thematic Maps
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Abstract

Currently, the government has been driving numerous projects to build the e-government which can enable limitless
access and utilization of the information through the accomplishment of the real time based various administrative
services. In water resource field, a project to generate digital river thematic maps has been undergoing as a part of
the computerization projects. As a partial results, the RIMGIS project has been completed and generation of the various
river thematic maps has been required to fully utilize the DB built from RIMGIS project. For the effective generation
of the thematic maps, a data model needs to be developed. A data model has been developed in this study to provide
more efficient method to generate the thematic maps utilizing existing DB. The data model proposed from this study
has defined the relationships between core feature data and framework Data along with relationships among data elements
to represent the rivers in the real world more accurately. The core feature data and framework layers have been defined
based on the survey of the domestic and foreign case studies along with requirement analysis of the users in the water
resource field. The proposed core feature data has been defined based on the minimum unit of "class”, and the relationship
between classes has been established based on the ArcGIS Hydro Data Model for the integrated processing of the river
information. The proposed spatial data model can be judged to contribute establishing more efficient generation
methodology of the river thematic maps.

LM B o] 2002¥1 0] SREYT. WA FEALL A A

g 7% DBE 3402 Bga] g eto] 4

S EAALS A9 AFHOR 2000 EHE AlZF HIL 9l olF $fste] HHFAES] o] Bad
8 SRV YA LARIMGIS) o] P54k APgolth ofaidt FAE F5E S8l BwaA Fopl

* oleliatn EIhst A2 FRTok ALY (g2022030@inhavision.inha.ac.kr)
**  olstofstn Fabdisr AE)ArEehy AAGA (22022113@inhavision.inha.ac.kr)
*xx Qletrstn FAThEt X2 A 2 R4 (kyehyun@inha.ac.kr)

35



36 Ad=-$84-AAR

PFFAAE B2 tgdt 8724 S HAlsiglan,
1 23 877 52 SPEFAIES ol ARSI
ojFe 87E ¥2 PAFAES] £LH 75 At
FREG GEHA FETHES ANT 5 e
olg mdo| AYo] Fpzock o2t mdo] FHL
AN E sk ANHoz FFY 5 9 HogE
Aolshe Wgol A= ojoF gt oke o2 75
oA 71 7ldto] H= HiolElE AT 4 Y= HHE
of9] Z YA Hlojojel Tt A olot FE o) Y=
of gt

2, Hiolg 2¥ 47

21 2uE Sl 758 FHcol 2R
AR BTEHE Foto] BOE ThoR SAFAE
58 1 73 WANE ool ol BRY 4 Atk

AR RO AR AR A

CEHTRE Folo] AR FheE FAE

- BT AZHEQL WskE Teistel A s
FA= |

LTEE FAZY 1E5E YAE 71EHA TR
A 7153 eEeERYRS 93 Ex7 et o
ZhA] SHAFAE 1EE ST dloly 2de o] 7]
52 Y = Y= AEE AT Pk

2.2 3IME3 Core Feature Data H9Q|

Core Feature Datat= H]o|E{ 22 HA o) lojA 83
HR2 gheEr) meb ojE AR WAMIS, RIMGIS,
a=a 7| EA AR G Z2 7S ALEE &8
Bfo] AoJdl= Aol Ag&AHo|tk 19A] & F FA
T 7EE 3t diolH R YL 7|EdoHE E831A &
3= ATE 7HAA HaL, fARRE dlojEo] gt &
T= EAZE GAEHA "

7)& HlolElE ¥-83}¢] Core Feature DataE 725t
7] A4 = 71 dlolglo] dist JEE 5 E A&
Sk IS AAKIY, ol AL T3t Core
Feature Data®] &5 ARsh= o] viE&sIth

Core Feature Datat= t|o]g] Rdl-& A 5t= S|
Al & o 3PS RHsh= AT 4] Teojt
2 AR @REHE I JE7F L= FA 0 et 7)
2 el digt Aol= g & Stk g o, shdol
e FANA E2 2 & 7HA STk mEkA
L2E IEER, 3%, AL, APEe} o] AR

#1148 45 20034F 127

F57184 7Elpr|EA R
A RIMGIS WAMIS 9
327 #ojo] ohaFst 2
157} Feature O 2T P Feature Data

24, 4732

Core Feature Data

227} Feature
(S7HER)

I 1. Core Feature Data 9] #73

o glon ‘=2t FAA 71EdH2 ARgst
£ o] upEFsith. A stlSd R IS0 it
TEL 7Fs3HA & 4= Qlek spHolgE FAOA ==
£ AlEgeted] £781A &3 I AAE 3t Core
Feature Data2 & & 3ith 0|9} AHE= 39oll= Al
23} go] asicth

29 12 FF71EANHRPES] 157H7] HlojE|, RIMGIS
9] 327 #lojo], WAMIS ] &9, 2|3 7]e
71EAE 9 HAAEE £45te] B R AR 3
£ AA % 22719] Core Feature Data2 % 9J3}= 37
& RoZEch 7E S 7|EEs FALEHA=S
A FE5F sHATE HolElE B4 e, solAt
g vl NHDO] ZEE 2435

Core Feature Data®] 243t A4 o] A4 th23} 7+

- 2 AR ARG V|E0E YR iRt T H Al

23} Bge Bk ol

o AT AHEH o2 AgE FHFEAAE did

AR
o B9 55& FHsPy| 93 spAgel i AR
o FHAIEHE XFo| <3 FoH = A tiEt HE
o 7ot shHe] FEE 3xtd e R 2@ A% Ad
off thgt Fr
XA YAE THAE ANAG it AR

ol2jgt 71&ol 23 53 A A&} = 3tHE™ Core
Feature Datal 57[A|2 BEg|gom, 3 EAd w2
ARl g8 F 13 Zoh

2.3 5|32 Framework Data %2|

a4 HofollAl theFet $579] FURARES =FFL
2 B FNHoE FHANFAY A U= 7]
Hho] Eji= ¥t 9 &4 A2 Framework Data} 3



SHAFAIE dolHRd dA) et At 37

3£ 1. Core Feature Data

HEF Core Feature Data NZRE 2 zd|o0]o]
Hydrobdge A%, 32 24N
. Hydro Junction
5t RIMGIS
HydroPoint Event
; AEA 49
HydroLine Event
Catchment
Watershed Rl Dl
49 Basin 2219 A =
Drainage Point
X X AsA 49
Drainage Line
A T4, AR
LE, 4, 4
EEUN WAMISY] #24 93]
ST, ALY, FHAHA, 71EHHRA,
FEFEANA SHHAET A RIMGIS AR AT, FAA Y, 71EILFRA, A7 S,
ARIGEA, 7Y
F2E i, Adus, A, 4, 7|EE, AR
FlowChange Point e, ARSE Y, ASALE WEERY
Hydroline AstH, sHAFA, stHAN
Ad u]= NHD A AR
1 - .
A Srofleline B R P e
CrossSection Point
AAE MAS WAMIS AN Aw
- NALER e

th. 81433 Framework Data= 31H9) Ak oJFo) 4]
AR o] &3t ABE st 2R Core
Feature Data®= 713 29} zho] Z3aAo] ok
ik e 2 S GIS ARL 34 $9317
oF sPAtR, 18a BE Agolu; 449 7|27} H=
UEA] B FARF S wpebA 27t T YA
olE(]l 7IEAIYARR FoA LAt HHE 14717
5, FALEHAE, RIMGIS, 1831 7|8} shRol

Core Feature Data
2 gy B
AAA S mdlef do gjm X
g} Aol Hi= A ol
geold

a9 2. ZH YA Folole 4

oF I AsEo] shddd ZHYA diolgE o] F
= rolet & 4 Sl

$AH Bole] 7| RX2g R, £ ©eiA| %, RIMGIS
€ 7o g shadd = A9 dlelgrt 2gsordt
U ARE 7 29} do] AYsiart

LA ZA = F&of 910 Framework Data: Core
Feature Data7} A1Zo1A] okt sPaAlt QJ5o) B
ARE AFohs 98 Btk wjEol Framework Data
© 799 #ALEAZ(DEM), sz, BAHE, PR,
EXolgk, E¥E, Ads, FFT9E ¢ 7% pAd
T ALEE 55 TFT 4= UE HYE 7 ol
3 Weols =3sk= 3132 Framework Data= 1)
3olAdeh ol V| EAAE F 2ApRopgRe} sh
FAE 84 B4 atelgl sR PRl A B8 dlo]
HE 7|22 g ot

A olx s} Framework Datat= F7H4 0 2 313,

F9, 23 spHY fHol 308 8EHE RS

R AR REE



38 Ae=-524-AE

F 2. 3} Framework Data®] Z3F Ax

3 3. Framework Data

2% 3 g
A%, AR, G99A, A4A, 3491, 9
A, 4, BE %, BEARAY, ol A,
FAY | AE, A5, A, WA, ASA/B,
WA | F2, M4, e, B, Ael, B,

e | A, N=RRAA, AETIEEA, SUE
PAAA, F2H, AT, AHE, EFE,
ki
AT, SRS, AA, AT, D24,
BeA, SR LA, B, 9, AeT, B, 1,
AARA, FATE, 7, 2 2 A
RIMGIS | 4, 472 EWeE, det7d, shao) 5,
AR AN, T4, 24, AERAAA, A 2T
A%, SRFRAAA, 224, ARA, K3
B B8N, AR, ASER, APRE, 17,

w34

A | SHAFYM, FBHATY, LB, 544

ok | X, R9FA, BEL, HFLY, 34, ¢
ARR | g, B, 9 S8 A, 27

Je | EAOISE EXmEL, EgE 1A%, §4

An | OIS AEUY QA BYTAEEA

2re

[FAaset AeAuge | [TOEE ATAA FRA02

20|& dlo]g]
7TEA =R EAO|4E, BXHEE,
HFUFUM, B, 9, 2B, EYE, AYE,
FAAATY, A=A, §4:014%, DEM,
FH/AGA, §AAA, A BAYA g,

Bae, 28, AFA,
AR, A, PR,

PRTGE ZAREE,
HAYE, PFFAe

a9 3. ZHAYI FHolojo 74
7Pl HolB2 EREE AR 8-S ¥ 33 gk

2.4 BIMZZYR GIOlE 2 MA|

SHAHE ZoellAl diolEle] E8-& Iisisir] el
M 2 PR 20 43 289 AHA 5
g 227} 7hsstolof Ptk ol HaiAe sHdo] Bl
= 71232l gojg)7} S£3) AFE ojof 5hv o]E
ol8lE 42 +EY BPER TR o] We
sttt 12|11 7 mEYEY] AYBAE AA|H ook}
SHARE A E7HA] AAE il mEle shdnt gy
dlofElet 2] $F AHHE Asly| gt Az
WP} FA Ipgo] HYPH R ojFojHh &, B2

F1148 5458 20034 127

Framework Data
SALLIAE, EFE, ER0I§ - BE, §
BT9E, 5%, DEM, NAE SHALEE,
HARE, $I4, SUTIAE, 372449
AL, ALY 3dn, JFREE AdEx
%, ARE, JAE,

A EUYE, WHGNFZYE, §5ol8
&, EdE, EYERE

TP ARE LA L, S L, B RS-d T
e

o

7

;

ot
B
ofd
of

Jo
18
oid
=

Ok
20
ofd
=

A

g A28 Woll A st B HolEE o] &3t Bl 4R
o] AAe P FAE o] FFHo R o|FA)A|
ot Aotk ol dlojgmdo] §9ut FHS F
3 FFolA SR B2E olFA2HY tidt Fos
FEHSEA] Kot 97] WiEelrh B AFo)HE olzE
TAHE dEstaLzt GIS §EAIAH T 8 o8 2y
o &HsA AFE Fef 9 dioly ZESE ESRIQ
ArcGIS Hydro Data Modelo] 7|dtste] A A|skgich

ArcGIS Hydro Data Model2 ESRI(the Environmental
Systems Research Institute)2} CRWR(Center for Research
in Water Resource)ol 98] /8 A2 21 3
Al FUARE A7) Y8 dlojglmdolc). o] b
o|B| g2 ESRIC] -3-§-Z=2 130 9|3} 2 ¥F7t DB
E AF= ol2fgt AFF7 DB TS B3 A¥
FZ(linear referencing) B <= th E3F S8 -$Fof
e 53 zdgo] 7Mest=s fEE o

A SFHFNAE dlojgnde] 7 & EXL A
9|8} Core Feature DataSo] A5 AT ArgloflA] &3}
A7} 7hssithe Aotk o|#gt A& 913 £ dlojy
BdoA= 5719 H7|2E AR, i 7R
o] Core Feature Data® AR A 2|lo] ZFA|FTH

SR ol nde 17 49 o] Fxid|o]
HEO 532 §9, A, 349, 24 w7]|3)
9} SAddlojEdd AlAlE HFIRZ ZAFC

AT 71X A, T4, 181 7)e RS B
Y 558 FHs17] Y8 AgEE Aoz A= dF
H AR e AFERE AU o AT w7)A]
= HHA] 47 H71AEL] dlolHE AR FxAA F=
A& Z(linear referencing) AT 3t} 1 42 B
H SPTE B3] ohE H7|RE0] AR AREHRS
= ¥ 3 Atk 7Y 71X A EHL AF o) 2
A== WieAgE ujatd, JedH 49 5L
Epdlich. 2|eEIA H7]2)= A EHA X Eo] 2]




SHAFAE djojelrd HA e A 39

Mg S5tE Y AN

|

+
o

SE2IH

a9 4, TR Gloly vy

ERE I MR ERE
8}%14 e 3740w wAs|
Aoz NG, B5Ae 58 wals}
48 Uehdict. vhxsto R AAY w7)AE 2
Aol et 247 ThE BT AZEE AR

38 7w ik

5 o
)
N
Y
it
filo
ﬁ

ki do pm ok
%
2
ol
Mor
fr

1
A
N

d

Jlm

Y w717k BRehe FHASE YA 580
A ol A0l FUYE Uehhi £ 2 ag
s d5E Edis, 4

«+«—t— HydroEdge

HydroJunction

2% 5 aEge 124

B 4. Y H7|x] 9] S
22 olF ek
Hydro Junction ST FAY 23
HydroEdge HydroJunctiong &3+ Al
HydroPoint s -
st ol Al TS A oW E
Event sha oA T A ol
oS | s w4 ol
Event
2 A28 A7 459 ATEe FAEU

o] gj7|}= E7te|o]E Q] HydroEdge, HydroJunction
Ao} &A1 Ho|el 2 FEE= HydroLineEvent, Hydro-
PointEvent Z A 5-S Z3Hetch 18] 2 HydroEdge,

HydroJunction ZAL FQERE Zh=r)

2.4.2 §9 71X

/9 w712 A gl oJa Aol = uirA] oL o]
3}, basin, watershed, catchments 522 UePdTE

S IR0 T BAAEE shbel SESETH
(Hydro Response Units)S HA|3}7] 98] AREEE= A
o fEeHIIA B 39 B EFRISL, 2
2l A3 Aol AAgo] ik Bol £AZQl olF
of thel Al A4S JVMEES 3T

o] 7| E7ZiHo]EQl Catchments, Watershed,
2SS 3}

Basin, DrainagePoint, DrainageLine &

o A9IEH A2 DrainageArea, Drainage, HydroFeature

<<stbtype>>

HEBYH :
-{+EdgeType - ARUGHE 28 =1

SRINM
EdgeType ! 85‘35}8@ 2E =0

a9 6. sHAY |2 Y WL FAE

BB R R



40 Y e

¥ Catchment

39 7. 499 74

5. 9 H7)A 9 S

292 ol 47

Catchment Aet9s 53
Watershed 498 58
Basin fEgs 19

#99 hETol A Axe A
39 418 59

MeFstdol sgst= AFuolHE &8

Drainage Point

Drainage Line

L

A= 7Pt
2,4.3 £LEAF AR

225EA WIAE AERN A Ehe] B4S
EAS] §IF 37 AASS ARs wEels e

a..”é

£ 38

by T
o 2 . @ A .
* FlowChangePoint \ & iy
e BEa - e
T ‘ 0
g 7X8 # PN
e SIEHZ s ’

A" 9. FELEAAGE) 48

E1145 F45% 20034 128

a4 8. 79 #7)X9 gL BA=

ao, Hulojele} Mulolel2 P4y

o] #]7]A= HydroPoint, HydroLine, HydroArea, <>
A SPL=2 -T’-“Elﬂi Z FH A o9 EHaE e
t}. HydroPoint+= 4, 25, FlowChangePoint %—
oxe) A ;me) ?*é & AP, HydroLine® A
e SRS B ABe) S sk KH”E
T2 385t BAE] Y8 ARE) 3} HydroArea
£ SpERET, AF, WRpelst 2ol ves Ea
£ FAAE tepdc,

2.4.4 A9 H7)A

A sl Aol shiel Jefe 3xesn s
371 $I90 ABHE Ao UYL FAsh, ol
sHig et BEL gure AR St AReA 8

SHE AR

A 4

a9 10. fEleE



a9 1. i

A HF)A e FEA BAE

F#E 6. TFEANA W19 S

292 0% | a9

w34

FlowChange Point

%, 79, 28 243E A
=g

4, FRAA YEE A4

A A - Ao Hole

TER =3 71

SR A St Ao gt 2R
8}‘%]‘ L= O I &=l w 5

A | T B mdE A
A5 shA gt AgAe} 1Y

EE#sh= A

R St A% 93 2F AN
A,-q‘ %}Zg '111*4 V” ;QAQ OI‘Z‘L‘] '%
N EHs AAA)

L5t

o] H7|AE FAIEE sHHTH Ze A9} ProfileLine
ZYAEL Channel SeHA2HE 4L
Alstac) AT Sak

F33t0, CrossSectionPoint ZeAok= ‘1t ¥ 9

BHAE 7K Yk E3 ProfileLine Al 7po

g A% ot 4
+= Channelo] Thet o e

ProfileLine
CrossSectionPoint

A cl
a9 12, e A

a9 130 g #rAe 2L BAE

BB EREREE



42 AR5

7. 4d 729 S

AL o A
stddd Channelo] o3t gune =9
Crosseetion | sraete] 2 Al et 32 #u
Point
ProfileLine tA o P E 23949 AR

U Y] EIE 224l BRE ey, Seli
Z Thalweg, BankLines, FoolLineo] IT}.

2.4.5 AAE 971X

AAL A 4 Y e Sl 2 A
AE) A el ME B4 e As) 49l A
Btk S AABRE 2] BE AR A
WHAE E B4 2T den, 122 4

Ho2 A

Mg 4] gat WY g B4
gict,
o] WP AL NAG SRk NABER

e Eat

01 Point |
@ T Point I Time Series Class - 2% 298

Time Series Class — FlowChangePoint

}....08454700

08154709 | 200007
2000-07-

a9 14. AAE dlolH 9] 4
F1145 F45% 2003 124

I 15 AAE #7129 & AR

E 8. AAE W72 S

LEE

2 A 0)E Ag
AAE | BHAA NN EAEAE G G

=22 3] o _]-
AAdEE ANAE ﬁlOIElﬁifT;f Ad5t7] 93

£ TSTypeIDE 53] o]F AL A2 <] £57-= FeaturelD
o o3) o]Fo|x|w, AALEF SeaE AAE dlof
Agab) et ARE AT

olZA MAH sPHFTAE dojg REd2 19 16
Aol B3PS B3 FAzo| Bast dHioly +&
e m2T 4 Aok FHFAE THE AL &
A A dlolg mdo 7|5tgt DBE F&3fo{of &
th. olEjd DB &0 gRHY olg THHLE B
o] ZAE FHo] Wad A FRE ZEHPH
2712 Q@35 AR Framework Datas FR3M=
yHog AFAEE 75T 5 Utk

siHB7IE
clole| 2

Framework |
Data

¥ 16.

FAE 75 4%



SPRFA . glole i Al et A 43

BRI B B2 o] §5to] HAFARE FE57] 9
AL B ofglgo] gl Aol 941 A T
%9 2% DBO] AREL HHTAR dols 2dg
918} Wag PuSo] AUH T ZAJ5H) gherh A
oftk. ol XK TEE s NS shHlel
54 5% S40 tistel 2 MFL £4 geg o)
sk Ao,

3.3 E

B Aol A AXT shdF g R dlole mEe st
of thdh zntziel FA7F 7hsd dioly 2dlzA
SPAFA 2] G120l QlojAf A&A 1 WS AN A
o2 gebdn) STt mdg 0)-8-3te] DBE &5k
g 8t5e AR FEo FEo] Fuolla ob] ¢
A ofFAA| 2 AZgolrt. ojziet EAIFo) AR
o 2 mds Foto] shd W vojejet =24
= dERsE Ak 99 AAE 9 A7 2ol
U AL WolA FFARE 7HsE AolH, ok
& shadl Higt 54 2dY V2R Al 7hsstelet
2t Yopt sPdFAE 30l SlolA et il
JMFE ThgTt SEHEE Atsh A= gt &
S 5 WS AR 5 Yg AeR AsEnh

gAlel 2

B ATE AFPAUPA AU S
“SHAFAE FEY ATGA™Y ARTA B ATE
A fiste] FA FHUFAATL APALZANA A4

3 4AE mshe b dyth

%

o]

1. David R. Maidment(2001), “ArcGIS Hydro Data Model”,
Center for Research in Water Resources University of
Texas at Austin.

2. B734(2002), =AA RS AHE AT GIS 75
A, HEEFEH =R, ASFEH IS, pp. 75-
81.

3. AAHE(2002), GISE ©]45 FTFLAAAE HFYAAT
m2Eeg) e Be A, ARSI ALEEA,
B2 5H8), pp. 359-366,

4. ZAE(2000), GIS &, HFAL

5. ZA24(2000), B7PHE |83 L2 DEM A Zo]
B A7, JREB S, fIE B3], pp. 675-
678.

6. TR AFAH2001), TR 2 HAIARYRIMAIS)
22 2" AANIRAE).

7. A=A AT AN2001), 3HETE| |2 RAI~RY(RIMGIS)
72 DB APAIAEE).

(F54 2003. 9. 18, AA}F =Y 2003. 11. 3)

BRI AR ERE S



