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Porgué um modelo?
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E para construir
um Arranha-Céus?

Sera necessario construir

modelo para construir
casota de cao?
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A complexidade do Mundo das Aguas &

BOUNDARY LAYER
[AND EXCHANGE
WITH FREE ATMOSPHERE)
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As componentes a ter em conta...
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A decomposicao da realidade...
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RelacOes entre
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Objectos Fisicos
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Modelo de Dados Geograficos @

> Regides Hidrograficas (RH)

> Bacias Hidrograficas (BH)

> RIOS

RIVER BASIN

> Albufeiras
> Estuarios
> Aguas Costeiras

> Aguas Subterraneas

> Redes de Monitorizacao (Observacao e Medida)
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Um Modelo da Base de Dados a construir
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Passos do desenvolvimento e implementacao
de uma Estrutura de IG

"ol _ Estruturacao de Informacao
(Modelo de Dados Geograficos)
8 —> Tradug¢ao num ficheiro XML
MS Repository or XMl
‘i > Implementacao da BDG
m g‘ (Mod. Fisico)

Fonte: ESRI

10
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>0 desenho do Modelo de Dados é baseado em

Diagramas de Classes UML = T
SDE

Keep It Simple...

P ——— GeoDB
B MWI!mLLWl:t.m;.}.:..us - @ G wern | @ [ (OI'aC|e
PRONE LX) SQL Server

d DB2)

v

A
v

Personal
GeoDB
(MS Access)
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Criacao da BDG...
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ArcCatalog.Ink

Copy  Chrl+C

B Paste  ChrlH

b Delete
Rename F2

2 Refresh

3 Foider
g\ search.., @ i

Fanertiee G Personal Geodatabase

tabase

<> Layer...

@ Group Layer

Shapefile...

% Coyerage Relationship Class, .

[ Tutn Feature Class, ,,
& Toolbox

[_1 ArcInfo Workspace
dBATE Table

INFO table...

ﬁ' Coverage...

@ Address Locatar,.,

[x] ML Dacument

}Tipos de
BDG

‘Schema Wizard

Select the 8MI file.
—

XMl or v

Repositoryy

' Model stared in ¥MI file, " Model stored in Repository database,

Database Path or Connection String:

IooIs\WFD_Art3_NC'l,XML_Exports'l,wfdartS_E-RModeI_V13.me Browse. .. |

User Marme: I

Password: I

< Back I et = I Cancel

[ e = e =

2|

Look in | |29 EUE2008_D atamaode!

| =) Datamadel
=] PGRH_DModel_w3.xml

ﬁ File name: D)
- :
My N Files of type: |1 Filef* i) = Cancel |

™ Open as read-only

3.0 13
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Importacao de IG...

FME - Feature Manipulation Engine
(Data Interoperability Extension)

Simple Data Loader @ Object Loader
(ArcCatalog) (ArcMap)

N [ %

=| A collection of rows, each containing the same
fields. Feature classes are tables with shape feilds.

Feature class

_‘-ﬁ‘- A table with a shape field containing point, line,
or polygon geometries for geographic features.
Each row is a feature.

Raster dataset

Contains rasters which represent continous
geographic phenomena.

~—— B u
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MDG-PGRH: Tipos de Informacao definida @

> Base: Administrativa, Ocupacao e Uso Solo, Solos,
Geologia, Rede Viaria, etc.

> Infraestrutural: Rios, Albufeiras, Subterraneas,
Transicdo, Costeiras, Rede de Monitorizagcao, Rede de
Captacao, Areas Protegidas > N4\ q/

> Observacao e Medida: Parametros, Unidades, Metodos,
Valores

A

S\

Tempo

Escoamento

15
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Vantagens de um MDG
> Definicao clara dos objectos fisicos a caracterizar (linhas,
pontos, poligonos, redes, superficies, “grids™)

> Definicao dos atributos de cada objecto (texto, numéricos,
data, boleanos)

> Definicdo de dominios de dados (“Coded & Range Values”)

> Implementacao de regras topologicas (integridade e
coeréncia dos dados)

16
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= j Q Contents |F'review| Metadata
=-+{_1] EUE2005_Datamaodel -
-7 EuE0s.gdb @ |beme
-0 WRDAr3Classes o = s RasnHasioasts
..... @ BasinHasCoas = SOPY Ctrl+C  nHaslakes
----- %, BasinHasLake 2 Paste R - CR Add Rule ) 7| x|
----- BasinHasR.ivel nHas Transition o
_____ ;_.-.tg Sty * Delete IS Features of feature class: — Rule Description
- [E| BasING Renams F2  lors IRI'u'ERS LI g Lire features from one layer
~ must be coincident with the
Refresh !
Zetats L EETENTALITE . boundaries of area features
7] COMPETENTA e MTRIES Fiule: of another layer.
COUNTRIES = trvHasCompe @
o ¥ R IMust Be Covered By Boundary Of j R h f f
""" i CountryHast =] 4 [ Feature ¢ ny line where a feature o

- the line layer iz not
caoincident with boundaries

----- E!E. CounkryHasD.

= : :
_____ 2, CountryHasDi Trmport p o Relationst Feature class:

2 - of the area layer iz an errar.
(] DATASETS Export b 48 Terain... [BASINS =l .
----- T, DistrictHasBa : o
_____ P, DistrictHasGre Campress File Geodatabase. .. ﬁ Metwork [ v Shaow Errors
-[El DISTRICTS Lncompress File Gendatabase. .. @ Ti
GROL_INPWP'T |Upgrade Spatial Reference.. . ﬁ Cadastra
----- + InstdistricksH: ok, Cancel
~[E] INTDISTRICT P8 Properties. .. Balygon F
-{El] LAKES & Geometric Metwark. .,
- Ravers =il 2
B TRANSITIOMAL &l transITIC :

This wizard will help you build & new
topology.

A topology allows you ko model the
integrated behavior of different data
types.

Some examples include modeling
adjacent land parcels or soil
polygons, coastine and country
boundaries, a roads network, road
and bus routes, and nested
geagraphy [cenzus information).

17
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Vantagens de um MDG &

> Total compatibilidade com o WISE (DQA), com
possibilidade de partilha de dados em XML

18
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Water Information System for Europe

Jnddress I?Qhttp:,f,fwise.jrc.cec.eu.int,l'wfdview,l’php,l’index.php j Go |J Links **

& % %
*
*

*
*
*

ok

= Waler Ffamewo

uHume [> Map view b Data Distribution b Help [>LogIn

Water Information System e
for Europe

B

Home

YWelcome to

Processed Rive

.j.wﬂt.
|E> Home | > Map View [ Administration |[> Sta Templates | Help |

WISE Mewlette

* X %

5y Water Information System
ey for Europe

Home > Submission Summary > Submission Details User : charnu

Warkshap for N
New WWISE se

This site will, o
enables you to
guidance docu
infarrmation for

At the morment
Directive repartiy
functionalities.

If you don't have
European Union

Infarmation on a
applications li

[l Manage Submissions Submission Details for PT

Tao view a different Adicle:

uSuhmissiun Status . . - . - .
Flease select the required Article IAmcIe 5 'l and click  Select Aricle |t0 continue.

Surface YWater Body XML
River Water Bady Map
Lake VWater Body Map

Coastal Water Body Map
Transitional YWater Body Map

Protected Area XML
Protected Area Shape

Article 5 Submission Requirements
In Autu Manual
EE— T T e S L e )
Minho / Lima FTRH1 RBD XML I i

Ground YWater AML v v |'

Ground \yater hiap I v I_ |' |' )
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Pratected Area XL i i [ o H I

Protected Area Shape rd 2 H o i -
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Ground YWater xhL ird v I I I B
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= T 2_FaDB_vz0.gdb
= WEDAr3Classes

----- 2, BasinHasCoasts

----- F, BasinHasLakes

----- T BasinHasRivers

----- F, BasinHasTransitional
- [Z BASING

&l coasts 52 Copy
L5 CompET B
- E COUNTR
----- F Countryt
----- F Countryt
----- E-hu Counkryt

e+
Delete

Renarme F2

Bmalyze. .,

Create Layer, ..

B DaTASE

----- &, DiskrictH.

----- 2, DistrictH.

B0 DISTRIC|  SUryEying...

& GROUNE o -

----- L Instelistri o =
INTDISTIQ Review Rematch Addresses. .

& LAKES Properties...
-] RIVERS
5] TRANSITIONAL
--[EE] AGREEMENTS

----- E-hu BasinsHasLanguage

Ta CAD...

T Coverage..,

To Geodatabase (single). ..

To Geodatabase (multiple). ..

To Shapefile {single). ..
To Shapefile {multiple). ..

?E =ML Workspace Document,

% ¥ML Recordset Document, ..
I1

- [EE] CAYDTT

=
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European <WaterML> !!

Export XML Recordset Document

This wizard lets you export data from this geodatabase ta an XML recordset document: file.

Exporting data from: @\Software\ESRI_UML_Case_Tools\wFD_Art3_NC\DBases\Z2_FG

DB_Y20.db

What do you wank to export:

* Data
" Schema Gl

How do you want the geometry ko be represented in the XML document:
" Binary (smaller)

% Normalized (larger)

Specify the output XML file:

GiSoftware|ESRI_UML_Case_Tools\WFD_art3_NC\XMLExport,xml

3

2

Caricel

< Back I Finish I




Bl River Basin Distri
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Existing River Basin District:
" Enter new River Basin District

{* Open existing River Basin District

¢ View direct entry data For River Basin District
" Delets existing River Basin District
 Create WML for existing River Basin District

€ Edit Setup Information

Exit

~ Tvpology systems and Factors

Is bypology consistent with bypology system
as defined in the directive:

[ u

Syskem B Factors:

Cakteqgory!

‘which bypology s
used?

| Longitude |

Geology |

ELl Code:
M3 Code:

—Characteristics of RBD

JaT1234

[1234

RED Name; [AT1234 name

Surface water bodies
Typology:

Identification:
Identification of

artificial and heavily
modified bodies:

SWEZ

SWE3S

Groundwater bodies
Identification and
imitial characterisation:

GWEL |

Economic analysis of
water uses!

ECO1 |

Register of protected RPAL |
areas:

i Reference:

Hyperlink or reference to associated metadata file:

Surface water bodies
Significant pressures:

Bodies at risk:

Point source pallution:

Diffuse source
pollution:
Water abstractions:

Flow regulations and
morphological
alterations:

Impact assessment:

Uncertainties and
daka gaps:
Recommendations for
monitaring:

—Environmental impact of human activity

SWPI1

SWRIZ

SWPL3

SWRI4

SWRIS

SWPIE

SWRIT

SWRIS

SWRIS

Groundwater bodies
Significant pressures:

Bodies at risk:

Puoint source pallution:
Diffuse source
pollution:

‘Water abstractions:
Artificial recharge:
Salbwater intrusion:
Impact of human

ackivity:

Uncertainties and
data gaps:
Recommendations far
monitaring:

URL For integration of M3 awn internet system:

GWPIL
GWPIZ Hyperlink or reference to associated metadata file (Surface Water Bodies):
GWPI3 ; ; ; L
URL For integration of MS own internet syskem {Surface \Water Bodies):
GWPT4 |
GWPIS . : i 5 e
Hyperlink or reference to associated metadata file {Ground Water Bodies):
GWPIE |
URL For integration of MS own internet system {Ground Water Bodies):
GWPI7 I
GWPIS
Hyperlink or reference to associated metadata file {Protected Areas):
GWPIL0 URL For integration of M5 own inkernet system (Protected Areas):
GWPI11 I

Walidate AML

Close

]

Interface nova / Complexa / Necessita programacao para alteragcoes

21
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Vantagens de um MDG

> Total compatibilidade com o WISE (DQA) com
possibilidade de partilha de dados em XML

> Facilita o processo de partilha de dados através de
Servicos Web (WMS, WFES)

22
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Interoperabilidade de I1G

Arcrap - Arcinfa dﬂﬂ
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Vantagens de um MDG

> Total compatibilidade com o WISE (DQA) com
possibilidade de partilha de dados em XML

> Facilita o processo de partilha de dados através de
Servicos Web (WMS, WFES)

= (Os processos de implementacao e actualizacao ficam
simplificados

24
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Alteracao ao Modelo de Dados

" schema Wizard 21
] Seleck the feature datasets ko create,
Diagrama de Classes UML
--------- ¥ BasinHasTransitional ﬂ
......... b i
;E. C!:uur}tryHaanmpet.ﬁ.uthnrlty
e et IR [ S iy DistrickHasGroundwater
--------- %, BasinHasCoasts
--------- T BasinHasRivers
I ek || B T DistrictHasBasin
gt S S I Y [ S CAYDTT
hemp | L ] @ - RESPONSABILITIES
e ] W WEBSITES
ey 2 | e N | b AGREEMENTS
mr o - =iy L B e RIVERTYPES
=l ~— O N e
CV‘:E:%L;E@ --------- COMTACTPERSOMNS
e | T LAKETYPES
e \\ FUMCTIONS
--------- HYDR.OSYSTEMS
--------- T CompauthHasContactPersons o
--------- ?.E. RiversHasLanguage
--------- T ContackpersonHasFunction
--------- % LakeTypeHasLakes
--------- % LakesHasLanguage
o
--------- T CAYDTTHasCampAuth
[ Y ¥ S I PR U G Ep j
Properties. .. |
< Back. I Mext = I Cancel |
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Vantagens de um MDG

> Edicado de Metainformacao de acordo com o padrao (1SO
19115/19139)

J Logation:  |C:ADacuments and Seftings\NCharnecatDeskiophEUE2008 DatamodelELIE0S.gdb! ~ | J Styleshest IS0 19133 [ NEA E =R
: x| Q Contentsl Preview Metadata |
=1+ EUEZ008_Datamodel =]
-3 EUEDS.qdb &
ELE? WEDAr I lasses Q 150_19 139 Metadata-
(=38 s
- BasinHasCoast
s EURIN E; editing 'BasING' 2| x|
-3y BasinHasLakes e " - , : 5
oy % : Identification [rata Cluality Data Organization  Spatial Reference  Entity Attribute Diiztribution Metadata Reference
-3 BasinHasRivers .
-3y BasinHasTransitional —_ General | Contactl Citationl Tirne: F'eriodl Statusl SpatiaIDomainI Ke_l,.lwordsl Browsze Graphicl Securit_l,.ll Cross Heferencel
-[= BASING 6 — Diescription
Bl coasTs * : Bacias Hidrogrficas =
EI COMPETENTAUTHORITIES Abstract; =
-l COUNTRIES T = —
-7 CountryHasCompetautharity e Flanos de Gestdo de Regido Hidrogréfica [PGRH] il
E."‘u CountryHasDatasets -
-3 CountryHasDistricts Language: IPT
-[E DATASETS
-3 DistrictHasBasin Supplermental
Ehatel Information: =
-y DistrictHasGroundwater
/& DISTRICTS
-[Hl] GROUNDWATER ACCBSS_ REQUIRED: Restictions and legal prerequisites for accessing the data set. =
o Rt o Constraintz: =
-ty InstdistrictsHasDistricks
X . Restrictions and legal prerequisites for uzing the data set after access is granted. i
NTOISTRICTS Use REQUIRED: Restrict d legal tes | the data set afh ted
LAKES Constraints: -
RIVERS Data Set =
- [E] TRANSITIONAL Credit: =
<2 peReEENT o Native Data SetfMicrosoft Windows 3P Wersion 5.1 [Build 2500] Gervice Pack 2: EGRI ArcCatalog 9.2.4.1420 -
- BasinsHasLanquage Lae s icrozoft Windows erzion 5.7 [Bui | Service Pack 2: reCatalag 9.2 4. j
-[EF] cavDTT locd Native Data S
58 CAYDTTHasCompauth F;:::t' = EtIFiIe Geodatabasze Feature Class
-5 CAYDTTHasResponsabilities -
- CoastsHasLanguage e Cancel | Help |
- CompAuthHasConkactPersons = — —
u'_E. ContactpersonHasFunction
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Validacao de IG

Yalidate Features x|

ArcMap Edit Session
J Editor = ‘ [ 3 ‘ﬂj Task: ICreate Mew Feature ﬂ ‘

- Stark: Editing ] 4

B Stop Editing EH Attributes of Parcel

2 features are inwvalid,

EII? R OBJECTID * Shape * [[1]
1 [Palygon =Mull=
Mowve. .. 2 [Palygon =Mull=
i 3 |Palygon =Mull=
Sl 4 Pnlzzon =Mull=
-'f Diide. ., 5 |Palygon =ull=
& Buffer... §|Palygon  |=hull= Yalidate Features El
A{. Copy Paraliel & [Palygon =Mull=
Merge... ? Ez:ygun =Eu::= Field ParcelYalue attribute value 100000090 is nok within range of 0 and 250000,
yoon =hlull=
Union
Inkersect CIE:;
g, Recnrd:ﬂjl ] jﬂ

Maore Editing Tools — p

% Yalidate Features

Snapping. ..

OpHore:. validate Features HE{

Al Features are walid.
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Modelacdo Matematica (Hidraulica e Hidrologica)

Cross Section Data - Seccoesl - O] x]
Stage and Flow Hydrographs - 0] x|
; B
Fie e oione Hep Flot Dptiohs @I ™ KeepPrew XS Plats  Clear
River |Guadiana = L“ Peak Sli_a_ge =15§J5?%r§]93 o ! Fedogso  Plan i;colgvavel 15-Dj-2008
: ime =18Jan .
Reach: |PdgvRSA =] Riversta: [EIE2SINNNNNNN -] 4] ¥|pesk Fiom = 14031.73 [m3/s] = ” T |
Time =18Jan1938 0436 W nae
¥ Plot Stage W Plot Flow W Obs Stage W Obs Flow [ Use Ref Stage elime - 943561 40 (1000 m3)] - 6;"_";6@
Stage Flow | Table] Rating Curve | o T naE
Plan: Prova River: Guadiana Reach: PdgvRSA RS: 61829 - 2 w N
537 15000 Legend % =
Stage e
521 for T 14000 - .
%E‘“ﬁ-aﬁ
lr‘ T
E 514
[¥)
o
] 50
439
4] - . Profile Plot
2400 File Options Help
Reaches ... |l|‘l| Profiles ... | ™gea
1

Pedrogao Plan:f
e Guadiana P ':'.
1207
100 1
a0 ]
E
= B0
=
E
5 409
w
20
07
a0+ T T T
0 20000 40000 §0O000
Main Channe! [l
il
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BASINS
DAFLOW
HYDROTHERM

HEC-HMS

HEC-RAS
MODFLOW

MIKE BASIN
SWSTAT
TOPAZ
VS2DH
WATFLOOD
WMS
WSPRO_
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S| Ambientais Nacionais

SNIRH: Observacdes e Medicdes INSAAR: Abastecimento de Agua e Aguas

Residuais
o Sddarl} ——— .
LW -5_._’*2.0_ 1 —— "o ¥

inventario nacional de sistemas de abastecimento de dgua e de dguas residuals

Dados Sintetizados

: 3 ————
Zonas Abastecimento  Recursos  Relatsrios DESTAULES

Balneares Albufeiras e Saneamento Hidricos Comunitarios
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Incoeréncia de Mapeamento: Rios e Bacias Internacionais

* Diferentes escalas de representacao
» Distinta metodologia de levantamento de 1G

* Duplicagéo de Informagao

g

Calculos distintos: Areas, comprimentos,

Pressdes, cenarios de simulacéo
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= 0O modelo de dados em desenvolvimento é totalmente
compativel com os requisitos da DQA (WISE) e um
instrumento util no ambito dos PGRH

> 0O Modelo de dados esta preparado para receber
iInformacéao do SNIRH, INSAAR, e eventualmente
SNITURH.

> Estao a ser testados modelos de simulacao
hidrologica (HEC+MIKE) para aferir as necessidades de
partilha de IG

> A compatibilizacao de Informacao geografica, num
contexto Ibérico, sera estudada com a Uni. de Saragoza
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