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Data Science Life Cycle Overview
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BUSINESS UNDERSTANDING
Ask relevant questions and define
objectives for the problem that
needs to be tackied.
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02

DATA MINING
Gather and scrape the

data necessary for the A DRIFTER BY MELOA CONSORTIUM

project.

 DATA SCIENCE
LIFECYCLE

sudeep.co

06

PREDICTIVE
MODELING

Train machine learning

models, evaluate their

performance, and use

_them to make predic-
tions,

03

DATA CLEANING

within the
handle

o4 MARRISK"

05

FEATURE ENGINEERING

Select important features and
construct more meaningful
ones using the raw data that

you have,
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WAVY Drifters & WAVY Operation Software

Multi-purpose/Multi-sensor Extra Light Oceanography Apparatus
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¢ WAVY is a surface drifter,
developed under the scope of
MELOA Project, that acquires
marine in-situ measurements.

® WAVY Operation Software is a tool,
developed by INESC TEC,
supporting users in the process of
data acquisition, curation
(annotation, cleansing, ...),
exploration and sharing.
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Data Acquisition
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¢ The Real Time Data Streamer is a :
message broker that allows the Rabbit
WOS to subscribe and consume
real-time messages sent by the e
WAVY drifters with virtually no data i
loss.

AMOP e

¢ Even in an unlikely event of server
unavailability or maintenance, the
Real Time Data Streamer will store
the measurements until they are
successfully transmitted to the
WOS.
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Meta-model for Observation Data

¢ The WQOS leverages on the
conceptual model of the
Observation & Measurements
(O&M) standard.

¢ The WOS data model was inspired
on the OGC SensorThings API
data model, with some additions to
fulfill the requirements of the
MELOA Project.

OGC
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Real-time Data Visualization
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¢ WOS offers a tool that allow users = [ TS
to see the acquired measurements = B \§ ) '
In real-time in a georeferenced N i
map. i - g

° The real-time operation can also be VRGP X
visualized as a table = W e

¢ Allows the users to take time
referenced notes, in a collaborative
way.
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Curation Tools & Exploratory Analysis

¢ Annotate datasets cooperatively to
facilitate data cleansing/curation

¢ Assist users in creating derived
(cleansed) datasets.

¢ Implement exploratory visualization
tools to help the campaign
manager to steer operations during
the campaign (e.g. identify what
and where to focus deployments)
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Publishing Data: End of Upstream Cycle
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publishing observation data to a S ]
NGENHAR

P A C E/
CKAN that feeds a GeoPortal,
developed by Deimos.

¢ The WOS has the capability of de ¢ \ S d i
S

&« c 0 @& geoportalec-meloa eu/#/geoportal
WI-\?( L
A DRIFTER B MILDA CONSORTIUM BV HORIZON 2000

® Is also capable of publishing data |
to external O&M/IoT compliant T
systems such as the Sensor om0 R
Observation Service, e
SensorThings API, or even I S
different catalogues such as - il
FIWARE. ' e
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MarRISK & Coastal Resilience

“Costal adaptation to climate change: knowing the risks and increasing resilience.”

A Raia

www.marnaraia.com

¢ Combination of Upstream and
Downstream Services

¢ Uses the same Meta-model to
store Marine Observation Data

¢ Data Curation: Overview of Data
Quality

* Processing: Extraction of Indicators m I s Kv

® Processed Data Visualization &
Outreach: Risks & Resilience

On-going: RADAR ON RAIA (HF RADAR)



Managing Observation Data
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http://marrisk.inesctec.pt

= O™ MARBISK” =

Dashboard Home / Time Series {8 Configurations

VIEW DATA
Select a Sensor Platform

Time Series
Availability MarRISK OGC SensorThings API
Historical Data

Indicators

Geographical

Boia Alfredo Ramalho Marretas Norte Marretas Sul Viana do Castelo Tide Gauge

Muliparametric buoy Meteorologic station Meteorologic station Continuous tidal levels
measurements

Time Series: 23 Time Series: 8 Time Series: 8

Time Series: 1




Searching Observation Data
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Dashboard

VIEW DATA
Wave - Period of maxi

Dashboard Home / Time Series
Time Series

Wave - Significant wa
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Data Curation: Quality & Availability
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= ©iens™ MARRISK”

Dashboard Home / Data Availability £} Configuration

Observation Data Availability Ok Doubtful Bad Missing

Time Series

Boia Alfredo Ramalho

Availability

Historical Data 2011 2012 2013 2014 2015 2016 2017 2018 2019

¥ Timeseries
Indicators

Geographical
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Collection of Indicators

= O™ MARRISK”

Dashboard Home / Indicators

Coastal Risks Categories

Time Series

Coastal Risk Factors

Availability

Historical Data

Indicators

Geographical

View More View More

DEOXYGENATION

EUTROPHICATION

View More

HYDRODINAMIC ALTERATIONS

View More

COASTAL EROSION

View More

& Configurations

COASTAL FLOODING

LOSS OF GENETIC DIVERSITY




Processing: Automatic Extraction of Indicators

©psnes™ MARRISK”

Dashboard

Annual Frequency of Extreme Events

VIEW DATA Description: Os fendmenos extremos de agitagdo maritima sdo a principal causa directa de eventos de inundagdo e galgamento ao longo da orla costeira, promovendo ainda uma intensa remobilizagdo sedimentar. A evolucdo deste indicador, que quantifica a freq
extremos, é fundamental na gestdo do risco costeiro num quadro de alteragdes climaticas.
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Communicating Risks
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Dashboard Home / Indicators / Interactive Map

VIEW DATA
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£ Datasources

Time Series
es (Universidade d

Availability

Historical Data Geomorphology and Vulnerabil

Baixa
Indicators Moderada
Elevada

Geographical

W

INESC’ ,» MarRISK, version 1.5.0




Communicating Risks Il
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Dashboard Home / Indicators / Interactive Map

VIEW DATA Coastal Vulnerabilities b4

£ Datasources

Time Series 1994-01-07 2000-06-07
Coastal Vulnerabilities (Universidade d
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Availability
Dune Morphodynamics (Berm, Base and 413.5
. - Al s
Historical Data pex) (m) Geomorphology and Vulnerabilities
Granulometry Fine Sand .
Baixa
Indicators Presence of Creeks or Lagoons Sim Moderada
Presence of Embryo Dunes Néo Elevada
Geographical Presence of Rivers or River Channels Sim
Presence of Rocky Platforms Sim
Presence of Submerged Sandbars Sim
Presence of Vegetation on Frontal Dunes N&o
Volume (Beach and Dunes) (mA3/m) 312.91

The values you're seeing were simulated for prototyping purposes.
They're fake. Do not use them for scientific purposes.

JS chart by amCharts

Granulometry: Fine Sand

B INESCTEC , MarRISK, version 1.5.0
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Questions?
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