Aquisicao e analise de dados
Integracao | — Bases de dados

Armazenamento de dados

® Tipos de dados e volume de dados

® Abordagens tipicas de armazenamento

® Onde, quando e como é que surgem problemas
® Quando é que ?

Bases de dados

® Tipos de bases de dados

® Caracteristicas de uma boa base de dados

® Vantagens de utilizacao e requisitos de informacao
® Caso de estudo | : U.S.G.S. - S. Francisco Bay

® Caso de estudo Il : BarcaWin2000



Armazenamento de dados |

Tipos de dados

Metadados

® Instituicoes

® Equipa(s)

® Projecto

® Sistema(s)

® Campanhas

® Produtos

® Formatos

® Disponibilidade/custo

Dados brutos

Nome da estacao
Coordenadas da estacao
()

Data da amostra

Hora da amostra
Profundidade da amostra
(...)

Nome do parametro
Unidades do parametro

(..)

Valor medido (resultado)

(...)



Armazenamento de dados |l

Volume de dados

E/D

Projecto  Agéncia(s) Sistema Custo Duracao  Dados
(€) (anos) (€ D-1)
Tejo UNDP, FCT, Tejo 1,200,000 3 68,000 18
Solvay
INCO™ EC Sanggou 300,000 3 60,000 5
OAERRE™ EC Ria Formosa 170,000 3 52,000 31

"1 — Um sistema, 600 K€ / 2, ndo contabiliza dados histéricos
"2 _ Nao contabiliza dados historicos



OAERRE data for Ria Formosa

Records
Records

Stations Parameters Samples Results

Historical data sources

4 Manuela Falcio

John Icely
Parameters 24 Results 20215 Alice Newton

B  Stations 42 ® Samples 4331

Carlos Vale

Period: 1985-86, 1987-88, 1989, 1992-93, 2000 4 Sundry authors



Inco-DC data for Sanggou Bay and
Jiaozhou Bay

60000
40000 @

20000 @

JB JB SB SB

O Stations 10 22 66 77 mSamples 80 2728 20536 23621

Parameters 18 48 31 51 Results 677 23327 38717 51793

B Historical data
B Full dataset



Abordagens tipicas de
armazenamento

crosoft Excel - SG9401.51L5
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® Organizacao Temporal: Dados organizados por data (1 conjunto — multiplas estacoes)
® Organizacao Espacial: Dados organizados por estagcao (1 conjunto - multiplas datas)



Problemas

Onde

Em qualquer estudo realizado por varias equipas

Em conjuntos de dados provenientes de projectos diferentes

Em conjuntos de dados interdisciplinares |
Conclusao: Em todos os estudos de dimensao razoavel (e.g. mais
que trés estacoes, mais que duas campanhas, alguns parametros) |

Quando

® No armazenamento e disponibilizacao atempada
® No controle de qualidade e validacao dos dados
® Na conversao de dados em informacao

Como

® Impossibilidade de pesquisa eficaz

® Dificuldades (substanciais) no tratamento de dados conjunto
® Perda de informacao

® Redundancia e/ou perda de dados



Dados e informacao
Exemplos para um estuario

Conjunto de dados

Informacao

1.
em diferentes ocasioes de amostragem
7l
ol

ObhOON =

Salinidade em varias estacoées,

Caudais fluviais
Dados de marégrafo

. Materia particulada em suspensao
. Taxas de producao primaria

. Concentracdode N e P

. Cargas de nutrientes

. Batimetria

—

1. Estratificacao estuarina
2. Constantes harmonicas
3. Tempo de residéncia

4. Numero de estuario

1. Estimativa da produtividade
global do sistema |
2. Compreensao do papel de N

e P na regulacao da prod. 1aria
3. Analise da remocao de
nutrientes




Tipos de bases
de dados

® Hierarquica

® Distribuida

® Relacional

ExtraDescription
Minyalue

FEQrganism
DepthType

http://www.extropia.com/tutorials/sql/




Key features of a sucessful database

e Security of data for individual
participants

e Clearly defined rules for access
e User-friendly software

e Net gain from investment by
participants in DBMS

e Flexible (semi-automatic) data input
- linkage to habitual software used



Advantages in the use of a database

e Rapid access to all data collected

e Capacity for rapid validation tests on the
dataset

e Effective storage of data in an integrated
system

e Conditional search operations on the
dataset

e Evaluation needs of/ffrom researchers,
and adaptative change for a sampling
program or required data set

| N—
—1
Y]
)
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e Interactive web search



Relational database design
Normal form rules

e INF: Only one data item
may occur at a row-column
intersection

e 2NF: No non-key field may
depend solely on part of a
primary key (composite
keys)




Example: Usage in the OAERRE project

® Archiving historical and project data

® Generation of water quality data for GIS

® Definition of homogeneous model boxes

® Determination of initial conditions

® Analysis of data relationships for models (e.g. N/P ratios)
® Deriving relationships (e.g. SPM and POC)

® Model calibration and validation
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y = 198.48x -0.8495
R2=0.634

0 100 200 300 400 500



S. Francisco Bay
United States Geological Survey

a USGS

science for a changing world

e Collects and organizes water quality data from a
large number of sampling programs

e Provides distributed access to raw data
e Provides data assimilation mechanisms
e Uses a web-based interface

e Has no cost restrictions






USGS Water Quality Database
Water Quality of San Francisco Bay

Step By Step Query Construction Zone -- Step 1 of 3: Parameter Selection

hoose the parameters for which you want to aquire data. Click on the highlighted link to see helpful informati
b parameter's checkbhox (| ) to choose that data type. Then click the button at the hottom to continue on to th

Date & Time CTD Data Other Data
Info [ Delta Qutflow Index
[ Date (MRLDD/YYYTY) [ Dhzcrete Chlorophyll
[ Julian Date (YYYYDDDY | I Chlorophyll afatFPHA ratic Nuirients:

™~ Days since 01/01/1330 [~ Fluorescence ™ Nitrite
WL T Calculated Chlorophyll ™ Nitrate + Nitrite

[~ Time of Day [~ Discrete Cuyoen ™ Ammonium
[ Oopyoen electrode output ™ Phosphate
Location Info [ Cmyoen Saturation % [~ Silicate
[ Station Mumber | Calculated Osyeen
[ Distance from Station 36 [ Discrete SPM

[ Depth | Owptical Baclescatter
| Calculated 5P
[ Measured Excoeff
[ Calculated Excoeff
[ Salinity
| Temperature
| Sigma-t

—» Cantinue to step 2 —>




Layout of BarcaWin2000 tables (abridged)

Table

Stations

Campaigns
Samples

Results

Primary key
field(s)

Station code

Campaign code

Sample code

Sample code and
Parameter code

Relation to
table

Samples

Samples
Results

Stations
Campaigns

Samples
Parameters

Types of relationships and primary keys

Relation
type

One to many

One to many
One to many

Many to one
Many to one

Many to one
Many to one

Comments

Primary key |

Primary key
Primary key

Foreign key
Foreign key

Composite
primary key



Campaign'Code:

R ainfall

R adiation
Tidal&mplitude
ReiveerFlow

CampDate
HighhivaterHeight
Low'i aterHeight
Mimirnurn&ir Termperakur
MaximurAir Tempetatu
Windspeed
WindBearing
Carnpaigniarne
TidalSituation

Weather

BarcaWin2000

SampleCode
Zampaigni_ode

SkationCode
Depth
Samplehour
SamplingInkerval
SampleDate
TidalSituation
FE.Organism
DepthType

StabionCode
CurrentMame
Descripkar
Latitude
Longitude
MilikaryLatitude
MilikaryLongitude
IJseForlsalines
Cepth

TidalDelay

ResulbCode
ParameterCode
SampleCode
Yalue
Descripkion
Exkravalue
ExtrabDescription
Mintalue
Maxalue
Replicates
DetectionLinnik

Edit Relationships

Table/Cuery:

Felated Table/Guery:

ParameterCode
ParameterMame
niks
finirmurn'alue
Maximurmi'alue
FecommendedHigh
RecommendedLow
Decimals
ParameterType
ParameterFormula

2 x|

|F‘arams

ﬂ|ResuIt5

Ik,

ParameterCode

| ParameterCode

Cancel

Join Type.,

lw Enforce Referential Integriby

v Cascade Update Related Fields

v Cascade Delete Related Records

Felationship Tvpe:

One-To-Many

_reate Mew,,
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