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A9 AME 29 2L 4F ASAR AF, AN, AS, T 59 A
$4e BEHS] 2 Vo FANRE FHIL BEY 5 At e
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— AAGAE A% HolE el ODB, U719 ARy EF ZREZQ WOF 52 %

HIS Central
Data Discovery

HydroServer HydroDesktop

and other clients

Data Publication Data Access

Hydrography
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—712Ao R SHHVEY A B #F4, F9 T2 AUIFeE AZF%
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Interoperability in Hydraulic Modeling

% -
'S f:_-"
Terrain Processing Software I l)dmluuu Calculation Software

(ArcGIS, AutoCAD, etc.) -HMS, PondPack, etc.)
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v
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Hydraulic Calculation Software
(HEC-RAS, MIKET11, etc)
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o NED(National Elevation Dataset, http://nationalmap.gov/elevation.html)
— NED+= USGSA Q== 1599 IALE 7Hx HRALE o2 Aa DEMS 7|24

RG]
S 2 30m (1 Arc Second) A== f7Hte g F 5 & AF

ol

i A

A DEM<S A|&3tar 10m (1/3 Arc) 9 A== i

O:

[e)
o W) 4
National Elevation Dataset (NED)
1/3 Arc - Second Available on

The National Map Seamless Server

B 13 Arc Second Availtie
] 173 Are Second Not Available,

Status as of 73111

<112 2-63> NED 10m& DEM X2 M =H=*

—FH ¥ A G 3m (1/9 Arc) o 1A= DEM AF
[ Stams & Torcwor National Elevation Dataset (NED) ¥
] dexica 1/9 Arc - Second Available on ‘@l
g:’:" Stetia The National Map Seamless Server B
No Coverage
'a,_‘;" ‘ 1 Note: Reflective of
data available for download.
Information on source data
can be found at
http://ned usgs.gov
> Hawaii
S
&
Alsla é}\ Puerto Ricol
h (R . -
WAlmladrent g ms o 73111 ‘ L -
<38 2-64> NED 3m& DEM Atz M3H

At THHA Pob 4 ¥A We] DEMAFET} 3
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o SRTM(Shuttle Radar Topography Mission, http://srtm.usgs.gov)
—NASA7} YAABRE 7|¥to g2 A2l USGS7E Hgste AAA a2dd
— 22 Ay dAEE 9 90 m (3 ARC)olY HZ 30m TR FA4E oA

— R ETE B b A AFAHRE AwstA S=

<1% 2-65> SRTM DEM M Z(ot=Z2|37})

o HydroShed
— AAA GG thd DEM A5 E A &= SRTM 1L EXE S 7|90 2 A &3l HA
T4 shdY R

HydroSHEDS

Global river network
derived from SRTM
elevation data

— A3 4% DEMel ZASER tatd 959 HgS AT
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3 HydroSHEDS
B A Amazon Basin

River network derived
from SRTM elevation data
at 500 m resolution

L.
w?/

Only
major Y
rivers and
streams are =
visualized %
River line width
proportional to

upstream basin area

0 500 1000
—

Kilometers

<12 2-67> HydroSHEDS std 2= MEZ(ototE 79Y)

o 3DEP(3D Elevation Program, http://nationalmap.gov/3DEP/index.html)
— w3 USGSelA A9 A3 Ao 2 LiIDAR FR o) 7|§kste] F7Hs|4 % 1m ©
o] A 32k DEMS AlF

—ue AR E AR DEMS AFShT obF L% Aed] %3

<1g 2-68> 3DP DEM M E

_89_



o Watershed Boundary Dataset

ul= USGSeF USDA7ZE 35202 AFshe A 9 ZAAFRY

v S 2000709] 828 AW E (Hydrologic Unit Code) 2 71% #9& A& ()
2 v= County 27|19k A
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~NED DEMO22E #9 ZAE 228 olF #4302 44 & n3y
(ftp://ftp.ftw.nrcs.usda.gov/wbhd/WBD_Latest_Version_June2013/)

o NHD(National Hydrography Dataset, http://nhd.usgs.gov)
— vl USGS7} AlFste 3™ HR
— 9285 (Hydrologic Unit Code) 8 A& ol sl &3t A st 1

o A)
A&
03140303
&3 03140304
—J info
—J metadata
) nhd
) nhdduu
] nhdpt
£) openme.txt
<33 2-71> NHD RYAHHS ME
—AastHma olde} 55, AFFE, WPAY 59 A BA JuE 371 AF
| / [swremmmver | 7 3
\‘.\ f__.-/f g (Lme) __\-&\ '_r’f L]
a V4 ~N T L J \ Ve
£ Sy \ \ INUNDATION AREA { M {
} \ o '.7_1 (Area) | .
¥ v ~ ‘JL”'- T }1 ¢
" A \_ £ ) 9 ;',
wfemem] N\ W) WA
. (Point) k_ \.__\_;' &2y \ _ ._",..-
\ ‘.- > d - A \, g e :
f A ARTIFICIAL PATH "f’k Ll $
aadlh ! ) { (Line) ) 4 [ Lakerono
\" N < 3 .J (Area)
1 4 .‘ ¥
*-J E o N f..___,.-[ SUBMERGED STREAM
X /""' SR Y F (Ares)
L 3\ N -

<17 2-72> NHD Atz X3 H#

o NHD(National Hydrography Dataset) Plus
— "= USGS9t EPAVE 3502 A& e 47wke] a1 9 f9 33 AR A|2go=
NHDOI A AFste dAstd el F7tste s 9x1e $33F dhdo], -7 AL

ZE, FaH4 59 HARE FUlste AF
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Location: (-2229048.580083 i T ==

Field Value ”~
OBJECTID_1 6792

Shape Faobvine

COMID 23915025

FDATE 872004

RESOLUTION  Medium

GMIZ_ID 01124093

GNIS_MNAME Middle Creek
LENGTHEM 5135
REACHCODE  17100305000328

FLOWDIR With Digitized
WBAREACOMI 9393
FTYFE StreamPnver
FCODE 46008
SHAPE_LENG 0057626
QID_ 148603
OBJECTID 168952
COMID_1 23915025
STREAMLEWVE 3
STREAMORDE 3
FROMMNODE 47300592
TOMODE 97300591

HYDROSEQ 97300359
LEVELFATHI 97300336
PATHLENGTH 106016
TERMINALFA, 57300007
ARBOLATESU  48.011
DIWERGENCE 0
STARTFLAG D
TERMIMALFL 0
DNLEVEL 3

7 eachCode =

12030102000151

ReachCode =
12030102000005

. g

Location 0.392
on Reach

12030102000005

N ¥

HUC# Segment#

Ve
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o NWIS(National Water Information System, http://waterdata.usgs.gov/nwis)
—A=re] el X 19 547 AZAA A 1004997 F3F, 591, X559 5
A2 ARg THARAD AN ARAA AFEE G2

Sunday, Movember 01, 2015 05:30ET

-3, B, Ak, 4, Sl

— -2y WAMISS}F HlS23k o

—g7Ite g MolE Aol Golstr @Y A5 ASCII W9 BERE 7)5AlE
X

—SAAFAR D 2/3xY A= A

o StreamStat(http://water.usgs.gov/osw/streamstats/)
— < GIS 7]9te] S FRA| 207 199 SR A e A7 F9s TFHL=E
AgstH siFAFANAY 9 BERE LAY S T3 AF
- ALY Alg H A 5H0E FHE

“StreamStats Version s Beta ; OR

<12 2-76> StreamStat XIE ZA 3}
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<E 2-30> TTA 378 E #E sFECV(=7(8elstd g Y a7 =7 2AF et 2014)
EEER EEHS E]
TTAK.KO-10.0329 MAZ|E EAIZZE ME ME|A 28
TTAK.KO-10.0415 27 EA M Hzoy
Axod
TTAK.KO-10.0416 27t M2 RES 93 BoF Az
TTAK.KO-10.0177/R3 BHE ExE ERAA ¥ 294
2o TTAS.KO-10.0156 xelMeaE 20f BE
7| u ° TTAS.KO-10.0156/R1 27t M2 - 80 Ver.l.
i TTAS.KO-10.0159 GIS 7H et &
= A}/ 2 Al TTAS.OT-10.0140 EZE Y 2 AZE o 7|8 GIS 7 X &
TTAK.KO-10.0505 237t 88 - 8o el X
TTAK.KO-10.0157 xe|de EX EE
z3 TTAS.OT-10.0124 M| A ERS4 10
TTAK.KO-10.0125/R1 #AH|A ZR™T|aeiof 20
TTAS.OT-10.0021 WE 2ol 7|2 x|z M2 oolg 2
TTAS.OT - 10.0022 712 x2| M2 oy 2E AMH x|
TTAS.OT-10.0023 FXel ot 7|2 x|2| Y& ojolg 2
BN E
TTAS.OT-10.0024 AN egot 7|2 x|2] §& ojolgf 2
TTAS.OT-10.0025 HMZAM 2ot 7|2 xl2| ME oolg =
TTAS.KO-10.0193 gl Jlgh 7|2 x|2| MR @mE
TTAS.IS-19109/R1 xle|d e DBAMA X& HH20
7= = 2838 2utY AMH|lA8
Holg 2 E TTAS.KO-10.0178 & CIS DBE ?,.cxlif, 1] Gls b
IR AL
TTAK.KO-10.0314 % ED AR A Hx
TTAK.OT-10.0261 x| MAL DA MM "R
2IIX 2| M2 A ANGIS)el =7t 7|25 EXE-SHY
TTASKO-100T78 72 9 Holel Hel-HH 10
x|2 2IIx| 2| M2 A A (NGIS)2| XISHAIMEE EX(MsHEE,
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xtgl | CIOIEFE clole SEl -HN 1.1
jEMaE - - -
27X 2| M2 A H(NGIS)2l FHE EZ-ZE0|EH 2,
TTAS.KO-10.0084R1 AR 11
TTAS.KO-10.0095 X2 M BH A (NGIS)el FHE Ex-#-PAT
TTAS.KO-10.0158 XX HZEZS 93 XH X2 53 EE
Simple Feature 7|gte| 2| X|7|8F MU|AE 2|SH
TTAS.KO-10.0160 Hole g Ex
TTAE.OT-10-0276 BET EH - BE AF|0}f
S&xmel AE 0T-100275 MAl 2 olof
clole 2 — -
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3 3
4 4n 52 59

T&st 5SS 33k dlo]Eju| o] 20 GIS(Geographlc Information System)$] ¥
ZFE-A 719 7 SD(System Dynamic) €] A|ZFHEA 7198 ATEsE A F7HEAAA 2H S
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O (FAEF) ISO/TC 211

o 19949 6¢¥€ FAFTF3I7]F 1S09 2H3l 71& U332 =9

o Aol A A et A-FHF e BAAV JE AA == G s ARAEF
TES FHIE AL 53

o 7A3HE EFS 53 FTUAEE N} A FL8S S JdE FHS AT

o ISO/TC 2118 99945 357019 #F7F=(P—members), 31719 ##=(0O—members) o2
TAE or, fElygls P-memberZ4 st

o A FHARS) FA 6879 TFo]l AFH Y&

<xE 2-33> ISO/TC211 & & &
No EFEHS xzF=Y HMA | WA
1 ISO 6709 Standard representation of geographic point location by coordinates| 2008 | 2012
2 | 1ISO 6709/Cor1 | Standard representation of geographic point location by coordinates | 2009
3 ISO 191011 Reference model —— Part 1: Fundamentals 2002 | 2014
4 ISO 19101-2 Reference Model- Part2:Imagery 2008 | 2011
5 ISO 19103 Conceptual schema language 2005 |2 H
6 ISO 19104 Terminology 2008 |z =
7 ISO 19105 Conformance and testing 2000 | 2011
8 ISO 19106 Profiles 2004 | 2013
9 ISO 19107 Spatial schema 2003 |z =
10 ISO 19108 Temporal schema 2002
11]1SO 19108/Cort Temporal schema 2006
12 ISO 19109 Rules for application schema 2005 |2 &
13 ISO 19110 Methodology for feature cataloguing 2005 |2 E
14 [1SO 19110/Amd1 Methodology for feature cataloguing 2011 |2 =
15 ISO 19111 Spatial referencing by coordinates 2007 | 2010
161 1SO 19111-2 Spatial referencing by coordm.ates —— Part 2: Extension for 2009 | 2015
parametric values
17 ISO 19112 Spatial referencing by geographic identifiers 2003 | 2009
18| 1SO 191151 Metadata —— Part 1: Fundamentals 2014
19| I1SO 191152 Metadata —— Part 2: Extensions for imagery and gridded data 2009 (2=
20 ISO 19116 Positioning services 2004 | 2013
(] (A EF) OGC(Open Geospatial Consortium)
o 1994 /My AYAR AAAA(0GC) AH
o @A 48070 7B o] WM 337 ol FHYR #HA BELL AN
o IR} HHAF AMu|2o Fx B Holy WA, AMulX BA T3 2L EFES
At U=
o BuildingSMART, W3C, OMA, Web3D, IEEE, ISO, OASIS, IETF 3 & %37 |33
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o T FHE V1E€d QA AHlE T3, f2A 0L, HEA T 2ol BT
1=t 5 wH el 7 15 (Domain Working Group,
2L APst= F Y7 12 (Standard

GISS) AAY 2 FARS) HFL AT 98

s
T3y
s’ﬁrnarli_laugdr-: | Eoard af Directars | | Giebal
Adlsory Adwinony
comminse | | Execuilve Direcior & Siam | council
| S Erm—— o s e - e
I | I I I
Interaperabill Stancands Compllanced, Ma rkating an
g
Frogram Pragram Imterop e rab iy Communications
Tesking & Ewaluationd CITE) Pragram
[ 1P Margement Team | Technical Planning ! pr'::..;mm -
| | Commitis= | | Comimlihess
11k Combianca Strategic
Inkero peratiity | | | StangEns J- Tasting Alkancas
Inidative Working Lisf o
Inic I 3“‘" Corohicrion M arbat aned
Team wel - andEranding Ragional Pragame
L' 3
SpOrGEors :| F =
o Ul Phagha sis I i |
Fariicipants = Commitea _
[ Pariidpant: | ... H;l | Morvbor Sarvioss |
[ Paridpats | Board

<13 2-83> OGC =239 T4

o WaterML (Water Markup Language)Q— AAE AR A Fol B3 2= Metadata®} st
A D= ARE XML THOE TF351e] 319 §, 49 ARE 2 2o Qo] =
AHoz A9 3 =S X]Xé

o GML(Geography Markup Language)2 ¥ EE XML XUlo g fF33le] AlF

o 0GC && 5= 7IHtez dA7HA Add 2Ed T F2 &5
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<¥# 2-34> OGC

Z=4 Ay
Catalogue JIEtZ2 0 HElZ X2 £M 2 JHK= MEE 85 2 MI2Eg = JUEFE st ¢
Service(CS) ElH oA S Mol ME ZZES2ZM ebRIME et 28 =20lel 52 =g
Keyhole Markup | Al % Mol Cist =ME zZatell SZHEES JHAE HH(SHAAE JIAE &)
Language(KML) of =& %= XML 88 7|0}
X7 gbAMH| A FH] 2 MH[AE Afolo] XIMEE AS WwEksty| s
Open GeoSMS N ol al ol Bl al A
SMS(Short Message Service) 212 & 2 ClE{HO|A
Sensor Model M 8 MA AlARIZES X2l s&, a2l #F Jtse §AM(characteristics)
Language =0 Mold F U= LB = dY3E Mot fst =2 2 XML 7| ghe
(SensorML) olmE e
Table Join X2l x| =(geographic objects)oll Cist HEE =Z&st= HOl= gEelel HOo|H
Service(TJS) £ J|&s5tl nEsE = JAEE st g
Web Feature - - = N L o _
. Xzl g xof cfst HEE ZReo| U wsts = YT E sl @ MylA QEmolA
Service(WFS)
Web Map Ctro| EME HIO[EHO[AZRE HAXE(map image)E K& 2 MEEY| 2

Service(WMS) gt HTTP Z|gk 2lE{mol A

Geography Markup

AE iz i £ Edisty| 9l X
Language(GML) 2] I X (geographical features) 57| 98 XML

Sensor Planning | MAM2e| EjAA(taskES 2AHEZ S, MM S2(capabilities)oll thiet MEE
Service(SPS) Zojgt = EZE Sl= QAHHOIAE He
Sensor Web

OGC SWE(Sensor Web Enablement) Z& &3 cto| M He|=l ==& AlO|of A

EnablementSWE) | jiujot ietsl cloleig metsyl slgk M4zl olole 2
Common
Web Processing | XI2|™ 2 (geospatial) X 2| MH|AZ Qs nt (A2 SIS EZF3st=
Service(WPS) gtgioz HAlE = UEE Sl FRES M2

O (A=) A=A 24 B $1¥3] (Federal Geographic Data Committee, FGDC)9] 7t X 3EF
3t mdo] oAste] A 2 BAHHL Y&

o FGDC+ NSDI(National Spatial Data Infrastructure)S F+33}7] €3+ 8] H HE d o]

EES AR, U, A, APAAEA 53} FHstel A 9

o 2L 137 FAM 29989 147 291988 ARz FAH] v FA
aAsNE AR B75 BF 24, BF 9 2 A4 5o 4¥E S,
29988 AYRANAE Y 2 AY AL S FFS 5
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<E 2-35> FGDC EZE #Y(HE7|27|ttelstH 2y % pal?| 7| el TE, 2014)
£z
T=H 5
gEas JE &2

FGDC-STD-001-1998

Content Standard for Digital
Geospatial Metadata (version 2.0)

TX 32X 2] HEtHolE W&

=
[

kI

FGDC-STD-001.1-1999

Content Standard for Digital
Geospatial Metadata: Part 1,
Biological Data Profile

TS

tlolgl ==zutd

FGDC-STD-001.2-2001

Content Standard for Digital
Geosptial Metadata: Part 2,
Metadata Profile for Shoreline Data

ol Efcflol& off etMbloly == med

FGDC-STD-002

Spatial Data Transfer Standard
(SDTS), Parts 1-4

SDTS Part 5: Raster Profile with

FGDC-STD-002.5 Basic Image Interchange Format Bl A= 2ol SHEf
(BIIF) Extension
FGDC-STD-002.6 SDTS Part 6: Point Profile M =Z=z2ael

FGDC-STD-002.7

SDTS Part 7: Computer-Aided
Design and Drafting (CADD) Profile

FGDC-STD-003

Cadastral Data Content Standard

Classification of Wetlands and

FGDC-STD-004-2013 Deepwater Habitats in the United o= &% 2 MAlMAXERESE
States
. CAAE National Vegetation Classification Al B = o=
FGDC-STD-006 Soil Geographic Data Standard EX|2|Ho|EHES
Geospatial Positioning Accuracy DI x| M &M EX Part
FGDC-STD-007.1-1998 Standards, Part 1: Reporting < “T1 Eolﬁt,f’t,fg‘—
Methodology e HE=
Geospatial Positioning Accuracy i )
FGDC-STD-007.2-1998 Standards, Part 2: Standards for SR X HEMHEF Part 2&5X| Y
Geodetic Networks
Geospatial Positioning Accuracy D olo| x| KM BIM T = .
FGDC-STD-007.3-1998 | Standards, Part 3 National Standard | =<' 45 & & EE Part 3=7¢
for Spatial Data Accuracy = S Te
Geospatial Positioning Accuracy P ;
B 3 3 Standards, Part 4: Architecture, S X HEEEE Part 445,
FGDC-STD-007.4-2002 Engineering, Construction, and S8 AM 2 A|MdZae|
Facilities Management
Geospatial Positioning Accuracy Y
B 3 : Standards, Part 5: Standards for SURAEeHdEE Part
FGDC-STD-007.5-2005 Nautical Charting Hydrographic Sxz2sgk 9 sel s
Surveys
FGDC-STD-008-1999 A SRAHAIL MY B EE
FGDC-STD-009-1999 o o M4 Swath HlOlE/U 8 EE
FGDC-STD-010-2000 Utilities Data Content Standard Al EHOIHUYERSE
FGDC-STD-011-2001 Standard for a U.S. National Grid U.S. National Grid &
Content Standard for Digital o|MoiAle o5 sHRF
FGDC-STD-012-2002 Geospatial Metadata: Extensions for Hegds ‘;t;' Ettiolet =3
Remote Sensing Metadata e
3 A Digital Cartographic Standard for A& Xzeo| dE3ztE fst
FGDC-STD-13-2006 Geologic Map Symbolization T=XRNE EE

FGDC-STD-014-2008

Geographic information Framework
Data Standard

FGDC-STD-015-2009

Wetlands Mapping Standard

FGDC-STD-016-2011

United States Thoroughfare,
Landmark, and Postal Address Data

Standard 1 #2F
FGDC-STD-017-2011 Federal Trails Data Standards gk Egfol HoleHES
FGDC-STD-018-2012 Coastal and Marine Ecological ofob 9l sfo MEjE=FZE

Classification Standard (CMECS)
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1 (9] =% %) Omniclass

o OCCS(Overall Construction Classification System)&}t11x & Enj

o] CSIS} IAIZ} &+
T3t 20019 10¥ x9S vHE ol 20064 1€ v1.02 Wi

|

B ukw FUE Fhom WAl & ALYR LRAAT $i5}e]

Shs

o AAZo=Z SO 12006—29) ZHAYT FAAAZS 7]8+C 2 MasterFormat, Uniclass,
Uniformat, EPIC, ASTM 59} 3474 & R A9 245 7|vte g F3sisi<d,
AA 74 24 UniclassE 7|¥to g 343
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CHUGOKU ELECTRIC POWER(JP), &4 719F8AHKR)= ICT7]8F 3l 2 79 AR
EUEH WA #2A2=H(AAB)C 53 &0l e = W, FOUNDATION OF
RIVER&BASIN INTEGRATED COMMUNICATIONS(JP), Al¥&d(F)(KR)E ©Ed AH
AD(AF) A" FE(AAC) EFEYo] FFH 9

— 3 AP E #E(AB) Eoke] 8 E9UL, HITACHIUP), =243 HKR), 3+
(KR), MITSUBISHI HEAVY IND.(JP), CHANG MIN TECH(KR), FARO
TECHNOLOGIES(US) 522, o] & HITACHI(JP), 82524 FAHKR), MITSUBISHI
HEAVY IND.(JP)= AlAE A53HABA), ZAF AH53HABB), &9 A sHABC) & o
of 2x 127 E3&o] o]Foiz vk, ST (KR)S A E A53(ABA) Eofl,
CHANG MIN TECH(KR), FARO TECHNOLOGIES(US)E 4tz o =2 2A} 253} ABB)
Lokoll o] HFHA US

-3k 2 59 AAMH7HAC) okl F8 EUAL, FOUNDATION OF RIVER&BASIN
INTEGRATED COMMUNICATIONS(JP), Corelogic Solutions(US), HITACHI(JP),
TOSHIBA(JP), <lstdign A= (KR) S22, ©] F FOUNDATION OF
RIVER&BASIN INTEGRATED COMMUNICATIONS(JP), TOSHIBA(JP), 21}t et 4k}
HHHEKR)S FfH o2 AGEAYA] A-EA A A (ACB) #okell o] FFH A
© 1, Corelogic Solutions(US), HITACHI(JP)= AQ] & & daF H7HACA) ok
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4] 2 10 15 ] 1 2 3 4 5 [}
HREMATAHHR) | 14 ORACLE INTERNATIONAL | 5
HIE U7 IEBLHHR) 11 FMSM Engineers, Inc,(O1) 5
HYBEHS) — Corelogic Solutions(D3)  e———————— 5
SO HUUCHEHT) —— 7 FARO TECHNOLOGIES(DIS) .
(FIBERAEHIT) o 6 the Secretary of the Navy U.5.(0[Z) e 1
FASM QIFHS)  —— 5 SourceProse Corporation(0}S) e £
MERHINHANMHE) —— CHANG MINTECH CO LTD{HZ) . &
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FAHEM R SUWYLIHG(ES)  ——— 2 CODAR Ocean Sencors(D=)  nee——— 2
JPO EPO
0 5 10 15 20 o 1 z 3 4
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FOUNDATION OF RIVER & BASIN - I —— 15 THEBOEING COMPANY(TI) s
TOSHIEA CORP(ZY) — 1 7 SWASS REINSURANCE CO(RED s 2
MITSUBISHIHEAVY IND(2Y)  — = MITSUBISHIHEAVY IND(ZE) m— 1
CHUGOKU ELECTRIC POWER(2H) — 7 RWE Technology GmbH(RE!) |= b1
INHA-NDUSTRY PARTNERSHIP- e 4 RapidblocsLimited(F&) a1
NATLINST FOR LAND &- . 3 HydroplustH 2 I b1
PANASONIC CORP(T) — 3 WATERSCHAP KROMME RUN(RED o 1
NIEKOCO LTD{R: ) m— 3 Institut de Recherche pour le--|= 1
SANKIKKZIE) 3 NTTDOCOMO(RE) mmm— 1
<38l 2-97> F2 AT= 49 &/ #HE

— [KIPO] &=9 3¢, 7H¢ B2 < A FALFTAHKRIZE F 14
9] 24& Efrsta glow, O HE d5A471sd7AKR)(117) > FFH(KR)(8
) > st gl AP EHKR)(77) > (F)YUEFA(KR)(67) o2 Yehtar gle
), gt o] AL BT S 539 FAJNER o]FolA Us

— [USPTO] v]=r9] A%, 7F8 B2 293 B3 9212 ORACLE INTERNATIONAL
CO.(US), FMSM Engineers, Inc.(US), Corelogic Solutions(US), FARO
TECHNOLOGIES(US)Z zt7t & 5719 95 ®Hfstal Jlon, 11 HE the Secretary
of the Navy U.S.(US), SourceProse Co.(US), CHANG MIN TECH(KR)7} 247} & 4719]
=9ES BEfska A5, v &Yl 5 CHANG MIN TECH(KR)$} Biota Guard
AS(EP) ol9lole BF vlm 549 FURMER o]Fo4 Uw

— [JPO] g&9 35, 7P B2 S¢S Ef3 2922 HITACHIUUP)Z F 1719 &

S HFsta 9orw, I HE FOUNDATION OF RIVER&BASIN INTEGRATED
COMMUNICATIONS(JP)(1571) > TOSHIBA(JP)(1271) > MITSUBISHI HEAVY IND.(JP)(8%1)
> CHUGOKU ELECTRIC POWER(JP)(771) =02 UrEMSl Jeom, dEe gEdde
et sl A HEH(KR) ol9olle BT dE 149 SAUAEE o|FoA U=

— [EPO] 9 A%, 7P B2 S95 /3 S92 GENERAL ELECTRIC(US) &
F 3719 E9& ®Asta 9o, 1 HE THE BOEING COMPANY(US)(271) > SWISS
REINSURANCE CO.(EP)(271) > MITSUBISHI HEAVY IND.(JP)(171) > RWE Technology
GmbH(EP)(171) =22 UrEMﬂ AoH, e H7tE v S A9 EdE] A
Ao R st 2o ZAJER o] FAA US

i)Y
(o,
o
T
Jo
o
)\
(o,
o

- 143 -



o

2.3.

a1

M

u}

[ &4

1%
i

o BN 27T HY E5 /=5 FE A28 el RADERS(Research Area

2
X
DEtection through R&d information Scanning) &-&

o BA 74

-3 2 §<9 DB(FE) & (12047)
water+river+stream+basin+watershed+catchment,
information+report+data+source+database+db+support+manage,
model+module+frame+platform+system+mobile +cloud+iot+usn

— SN E #F (937) ¢
water+river+stream,
facility +plant +structure +equipment+apparatus,
monitor+integrate +manage +optimize +improve +upgrade +advance +develop+progress+reco
rd+gage +gauge +measure +operate +automate +investigate +sensing +check+research+life
cycle+history+mobile+iot+usn+rfid+ubiquitous

S R A (2874) ¢
water+river+stream+basin+watershed+catchment,
flood+drought +overflow+disaster+calamity +inundation+spill+overbank,
manage+administra+supervis+control+predict +forecast +foresee+analysis +analyz+evaluat
+estimat+assess+apprais+descript+interpret+action+decision making+research+study

+deliver+transfer+transmis+respond
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- 20003 %¥ 2013@71A] A H =FEAF= 1,2047002 YERG
2

— 37Ol =2 20130l LEAF 256722 HHAE, 20010 o= HA

AE ek

[France) 632, 3%

(Germany) 653, 3%

{United Kingdom) 723, 3%

(Canada) 742, 3%
(South Korea) 813, 4%

(China) 109134, 48% /

(Italy) 1172, 5%

{India) 1423, 6%

{Japan) 1703, 7%

{US) 4023, 18%

<a® 2-99> st % 7 DB(HE) 2| E0F Topl0 XMA =5 24
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<# 2-46> 5t A 799 DB(EE) &2l 20F Topl0 MA =& &4

=2 | MA=A | 45 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
1 China 1091 1 2 2 2 12 18 41 58 86 | 135| 166 | 304 | 264
2 us 402 5 2 8 5 8 10 10 12 26 11 21 21 119 | 144
3 Japan 170 4 2 1 2 1 7 8 8 9 53 68
4 India 142 1 1 1 6 3 18 38 68
5 Italy 17 3 1 4 2 4 3 40 52
6 Korea 81 8 3 16 46 8
7 | Canada 74 1 1 2 1 2 1 2 5 6 3 32 16
8 UK 72 2 1 1 2 4 2 20 24 8
9 | Germany 65 2 1 6 3 3 4 20 20

10 | France 63 1 1 3 2 12 4 4 10 13 8

— 38 =% FQ A A= Hohai University@ & 4779 =58 S 2351 337 |EFof
g FEs5le A2 Yed
— o]0} 4], Chongqing Univeristy2} Wuhan University7} 242} 2743} 23748 WE3te] 1
HE =21 s
<¥ 2-47> 5I¥ ¥ < DB(MHE) &zl 20F Topl0 MAF &7 [& &4
29 X X} 2000 2001| 2002| 2003| 2004| 2005| 2006| 2007| 2008| 2009| 2010| 2011| 2012| 2013| & | M2 B
-
1 HOHAI UNIVERSITY 3 8 11 13| 12| 47| 1.66%
CHONGQING .
2 UNIVERSITY 1 2 121 12| 27| 0.96%
WUHAN .
3 UNIVERSITY 3 16| 4| 23| 0.81%
ZHEJIANG o
4 UNIVERSITY 2 4 16| 22| 0.78%
CHINA INSTITUTE
OF WATER
5 RESOURCES AND 1 2 4 121 19| 0.67%
HYDROPOWER
RESEARCH
TSINGHUA o
6 UNIVERSITY 1 1 2 8 4 16 | 0.57%
SHENYANG
7 AGRICULTURAL 12| 4 16 | 0.57%
UNIVERSITY
UNIVERSITY OF o
8 TOKYO 1 1 8 4 14 | 0.50%
COLORADO STATE o
9 UNIVERSITY 1 12| 13| 0.46%
POLITECNICO DI o
10 MILANO 12| 12| 0.42%
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o DB(EE) &2 Z0F Topl10 XA &==%7|
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o4 24

[l

550

E 2-48> 5tH Y R DB(RE) M2l 2of 7|&4W FU|E NAS ¥ LEHS
172t o7zt 372t 472t 572t
2000-2001 2002-2004 2005-2007 2008-2010 2011-2013
RIS 27 54 126 384 545
vab 28 63 165 373 575
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o Azt = EA(TOP10, &4 )

— A =79 A} FAE B AN China =73 AXE AAY 67%(1297)F A3t
glom o]o]lA U.S., France, United Kingdom 2] A x}7} 2tz 18%(3474), 3%(67),
2%(471) 2] HAFES YIS

o
—@=E Rvle ol =% ¥RATT fle ALR AN

-{Pakistan) 23, 1%
(Germany) 22, 1%
(Belgium) 43, 2%
[South Africa) 43, 2%
{Japan) 42, 2%
(Ukraine) 42, 2%
{United Kingdom) 42, 2%
{France) 63, 3%

(China) 1293, 67%:-
(US) 342, 1B%

<32l 2-103> stHA M= &2l £0F Topl0 XA =8 24
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<FE 2-49> SIHAIMEE 22| 20F Top10 MA =8 24

—Ad =F9 FQ8 A A}+= Tianjin University® & 9
=

=2 | MA=A | 4= | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
1 China 129 2 1 1 1 6 8 16 17 33 44
2 us 34 1 1 2 8 2 12 8
3 France 6 2 4
4 UK 4
5 Ukraine 4 4
6 Japan 4 1 2 1

South
/ Africa 4 4
Belgium 4 4
Germany 2 2
10 | Pakistan 2
o AA A%k EX(TOP10, FF5AA £3H)
A9 =L 553 AP7)eR

— o]oJA], North China Electric Power University®} Shanghai University of Electric

Power7} 2t 77, 674 ¥xsly 11 HE =231 YL

<¥ 2-50> SIHA|MEE 2| 20fF Topl0 MA 257 | 24
= -?—| X‘I X|' 2000| 2001| 2002| 2003| 2004| 2005 2006( 2007| 2008 2009| 2010| 2011| 2012| 2013 Z"—i E -ﬁ—%
TIANJIN .
NORTH CHINA
2 | ELECTRIC POWER 3 4| 7| 357%
UNIVERSITY
SHANGHA
3 UNIVERSITY OF 2 4| 6| 306%
ELECTRIC POWER
HARBIN INSTITUTE .
4 | OF TECHNOLOGY 1 41 5| 255%
CHINA NUCLEAR
POWER
5 OPERATION 4| 4| 204%
TECHNOLODGY
CO. LTD.
SHANGHAI OCEAN .
6 UNIVERSITY 4| 4| 204%
UNIVERSITY OF .
7 PENNSYLVANIA 4 4 | 2.04%
CHINA UNIVERSITY .
8 OF PETROLEUM 4 4 | 2.04%
CHINA ELECTRIC
INSTITUTE
TONGUI .
10 UNIVERSITY 4 4 | 2.04%
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—#d =59 JA ¥R F HT DRSS NFCREAT], A5, HER], FE7))
2 ol Z7te P wE A4S 2 SRASE BANAS
-2 Ve =1 ARG FRxdS 25 S e 2AV(Al7]E &9, R&DY
249 271, 249 Ashol AP Ao Uehike
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45| Flew]
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ol
<38 2-105> SIHAIMEZE 22| 2of 7|=sYH F7|
E 2-51> SIHAIEE 22| Bof 7|&Y FIYH NA+ 2 WEAHS
172+ 272+ 372t 4724 572+
2000-2001 2002-2004 2005-2007 2008-2010 2011-2013
Q== 2 6 5 34 43
= 2 6 6 28 51
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2737102 Yehd

A&, 20059 1o® HA

<18 2-106> A

o Azt = EA(TOP10, &4 )

— 9 =R Az} =AW B

X A3}, China &2 A= A4 57%(4087)2 A48t

o, o]ojA U.S,, Japan, Iran =24 A7} 242} 229%(15671), 6%(4173), 4%(2771)<]

AHES e
— 3o FFr|sEol = AE ATV} gl AoE FAME S

(China) 4082, 57%

<33 2-107> st A

—

{Puerto Rico) 82, 1%

(Italy) 92, 1%
[Canada) 14¥, 2%
(Australia) 153, 2%

{United Kingdom) 172, 2%
{Malaysia) 243, 3%
(Iran) 273, 4%
{Japan) 41, &%

(Us) 1567, 22%

799 M7t EoF Top10 MA =& &4
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<# 2-52> 5tH A 79 Ml HIt Z0of Topl0 MA =8 &4

=2| | A=A | A== | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
1 China 408 1 2 11 6 24 23 87 98 156
2 us 156 1 2 2 1 2 20 128
3 Japan 41 1 4 4 32
4 I[ran 27 2 1 24
5 | Malaysia 24 8 16
6 UK 17 2 1 2 8 4
7 | Australia 15 1 2 12
8 Canada 14 1 1 12
9 ltaly 9 1 8

Puerto
10 Rico 8 8
o AR A& BA(TOP10, 35 AA £3H)
—4d =F9 8 A A= Hohai University® & 26749 =58 52351 d|37|&E
kg FEas RO vehd
— o]0 A], Dalian University of Technology®} Wuhan University 5 2118 2% 3}
1 AE mE23 ge
<¥ 2-53> std F 7Y M TIt E0F Topl0 M X &A57|2 &M
=2 & X} 2000| 2001| 2002| 2003| 2004| 2005| 2006/ 2007| 2008| 2009| 2010| 2011| 2012| 2013 z% HMeg
2
1 HOHAI UNIVERSITY 1 2 11 12| 26| 3.34%
DALIAN
2 UNIVERSITY OF 1 1 7 4 8 | 21| 2.70%
TECHNOLOGY
WUHAN .
3 UNIVERSITY 3| 6 41 8| 21| 2.70%
4 HOHAI UNIV. 3 12| 15| 1.93%
ENVIRONMENTAL
5 PROTECTION 12| 12| 1.54%
AGENCY
CHINA INSTITUTE
OF WATER
6 RESOURCES AND 12 12 | 1.54%
HYDROPOWER
RESEARCH
YELLOW RIVER
INSTITUTE OF o
7 HYDRAULIC 4 8 12 | 1.54%
RESEARCH
UNIV. OF o

8 OKLAHOMA 12| 12| 1.54%

9 GEOSYNTEC 121 12| 1.54%
SOUTH CHINA

10 UNIVERSITY OF 2 8 10 | 1.28%
TECHNOLOGY
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- =g A BE F HD LEF 3
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<3g 2-109> std A 7Y Mol€rt 2of 7[&=+Y

<E 2-54> 5d & 79 MI|PI ZoF ey FU|H MR H LEHS
172 272+ 372 472k 572t
2000-2001 2002-2004 2005-2007 2008-2010 2011-2013
el 4 6 12 54 177
Al 4 7 22 55 185
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o Il IT AHlE A2 A48 Aldiel Qe A4 71z A& o974
T MBl2 A% =3k 221RS, 2uzle], Yojolel S A e E Hojo F

o HTIT-SW B8 o] Ful - Bo)A 22 o] g3k SHSE AFIOL 3
gtde] WakEa s

% Z2tf = HFE(Cloud Computing) : 221 E= IT-SW A2l 2 HE/IZZ M5 o|l&sts
Al © 2 SaaS, PaaS, laaSZ2 T+ &

(o]

¥ DU HEZ Z2tRE AIX2 AF T 20% ol MAS Molsio], SaaS fIF 2 MESHY
oLt MR} laaS ME of A4

FE | 202 | 2013 | 20144 | 20151 | 2016 | 20178 | 2018 | CAGR(12—18)
SeS | 20 | ™R | BE2 | B2 | BXE | 657E | 2e8 203%
PeeS | 472 | 8202 | 817 | 1030 | BoM | B34 | 07 i
B | 480 | 6469 | BA8R | 1457 | B0S5 | 1405 | 24585 2%
Tl | 3584 | S7E | 55581 | TOOS1 | B8 | WEMS | TTE9 ZA0%

(a) =2l
s = 133 5 ] 15 = P | o 51 32 B4%,
PaaS 1 < 1 17 X0 27 s WEx
(== o ] ) =0 =7 e i =} o =) A05%
Tk T 223 2 5 »} 496 55 e 24%
(b) =LH

o ThFa ol 3t AL v 4 e U EE Juk Bue] uae B &
wog uole BAd @ B4l Fu
* HMotst 2 MHESto| JEgoz ZE Zolof A groish kol HIO[E{T7F WA - -"-% A= 2o of
£ &8st % st 2 &wsiod, goole 2ME2 S8 nEIIIIR #E 2 My|A Ay
ghof| ek 2 Brh
¥ Az S Y HMolH Z2ME FX HES AHEH S4 58%, X L2 HM 45%, H
£2-33 38%, IT-Technology 36%, =& 33%, EF 25 3% =22 LIEtH

Telacammunications [n=24]
Engineering & Construction [r=11]
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