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Directorate General for Territory (DGT) - SMOS

erritorio

Direcao-Geral do Territério

DGT is a public agency with a mission to pursue public
policies on spatial planning, land use, and territorial and
urban development.

National authority for cartography and is responsible for
the national geodetic network, the production of
topographic and thematic cartography and cadastre, the
coordination of the National Spatial Data Infrastructure
(SNIG) and INSPIRE implementation in Portugal.

Operates by means of the application and updating of the
respective legal and regulatory frameworks, the
dissemination of best practices, guidance and technical
criteria.
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Sistema de Monitorizagao
da Ocupacao do Solo

SMES,

Research and Development activities for the adoption of
innovative methodologies to acquire, produce and explore
geographic information.

National Reference Center for Land Cover of the European
Environment Agency (EEA) and is disseminating products
of the Copernicus Land Monitoring Services within the
Public Administration.

Framework Partnership Agreement on Copernicus User
Uptake (FPCUP) actions with other Portuguese institutions
and some foreign partners. Actions include training
sessions and events for the promotion and user uptake of
Copernicus products and services.

DGT is also responsible for the Land Cover Monitoring
System (SMOS).



Directorate General for Territory (DGT) - SMOS ﬁ B:ir&":;;i':-.:‘.::;z:r““

SMOS aims to continuously produce reference and
thematic cartographic information products on land use
and land cover for continental Portugal.

Uses the latest Spatial Technologies and Artificial
Intelligence, to create maps with more detail, quality and
speed.

It is a collaborative and multifunctional system involving
the public and private sector, being guided by the users
needs and open data policy.

Aims to assist a wide variety of areas such as land use
planning, agriculture, forestry, cadastre, nature
conservation, ecosystem services, water resources, civil
protection, education, scientific research and more.

ViSMOS e COScid * COSvgi

Thematic Cartography

Open data

SISTEMA NACIONAL
DE INFORMAGAO GEOGRAFICA

https://smos.dgterritorio.gov.pt



https://smos.dgterritorio.gov.pt/
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COS -Land Use Land Cover Map Sentinel-2 Monthly Mosaics COSc - Land Cover Map
* Annual raster
map (2018 -
' ’ ' ' ' 2024)
* 10 m pixels
Abr2023 Mai2023 Jun2023 Jul2023 Ago2023 Set2023 . 1 5 classes
B Avtificializado
. Culturas anuais de outono/inverno
Visual interpretation of * 96 mosaics since Ja nuary 2017 E Culturas anuais de primavera/verso
Outras areas agricolas
OrtOphOtOmapS . Sobreiro eAzinieira
. Eucalipto
- e big data .
1995-2007-2010-2015- % = Pinheiro manso
. . e e . . Outras resinosas
2018 (2023 in production) =o Artificial Intelligence (1A) M vaos
Sb D Vegetagdo herbacea espontanea
83 C laSSGS . Superficies sem vegetacédo

. Zonas humidas

. Agua
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MIAEV - Intra-Annual Vegetation MACAT - Annual Crop Map CPV - Vegetation Loss Map
State Maps

W Janeiro
@ Fevereiro

* Bi-monthly vector map of forest

* Monthly raster maps
fires and clear cuts (>0.5ha) in

c.haracte.rizingthgvegetation * Annualraster product with 30 Forest and Shrub areas, based on
wgoqr using multl.temporgl annual crops based on St )
Sentinel-2 NDVI time series. automatic classification of

Sentinel-2 images.



»$ AGIF Portuguese Agency for Integrated Rural Fire Management

Wildland fires in Portugal are common,
but 2017 took a heavy toll, with over 100
fatalities and more than 500 thousand
hectares burnt (~6% of the country)

Independent technical commissions
reviewed those events to infer lessons
learned and a path forward. AGIF was
created in 2018 to define a new fire
management strategy and coordinate its
implementation within the Integrated
Rural Fire Management System.

“. Integrated Rural Fire
SGIFR
| Management System

International Landscape Fire Governance Framework
Guiding Principles for Adjusting Strategies, Policies, and Management, to Global Change
Supported by FAO, UNEP, UNFF, OECD, OSCE, Council of Europe, United States, Germany, Brazil, Spain, Australia, etc.

Stoof, C., Ribau, M. C., Moore, P. F., & Boustras, G. (2025). Readers respond. Nature, 637, 2.

2019

2021

National Plan for Integrated 9 National Action Plan
Rural Fire Management 20-30
Supported by new legislation

N2 g

4 Strategic Guidelines

Changing Attitude and

Behaviour

"

Regional Program Clearly defines

. - , = 97 projects across the 4 strategic
W () guidelines

Subregional
Program

R 2

» Levels of governance and

responsibilities

» Objectives, measurable and

Municipal Execution

Program #268
(PDM)

monitored




Rural Fire Information System (SIFOR)

Ensure interconnection of data
between all public entities.

Allow private organizations to
provide data (e.g. fuel
management), and to develop
new services.

Solicite autoriza

Public portal with access to S e

information (e.g. fire hazard,
active fires), knowledge,
prevention guidelines, etc.

Monitorization (KPIs of the
national wildfire strategy).

Lessons learned platform.

Temas
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Integration of the Copernicus Data Space Ecosystem in SIFOR

T CUROPEAN : : - : : " COPERNICUS BROWSER 2
e Sonorean union  (opermicus Cesa EXPLORE DATA ANALYSE DATA ECOSYSTEM COPERNICUS BROWSER (7 SUPPORT

Explore t —
Copernic
S p a C e E v Last Lhour Last 12 hours Copernicus Collaborative user Account

Welcome to the Copernicus D - e Valid until 31 December 2028, 22:59.
open ecosystem that provideg

Credits Usage Account info

wide range of data and servic PROCESSING UNITS v
Sentinel missions and more o 722
and atmosphere.

Details Roles
= copernicus-collaborative

The Copernicus Data Space §
the continuity of the open and
data but also extends the po
data access possibilities. Del
Copemicus Browser and regis
have an even better compreh
experience.

EXPLORE THE COPERNICUS BROWSER 4
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i > [ sentinel-1
it v M2 sentinel-2

[] sentinel-2 L2a
- Cor Natural

Sentinel-2 L1C
- Cor Natural

Sentinel-2 L1C
- Cor Natural -
Nuvens

Sentinel-2 L2A
- Falsa Cor
(Vegetagéo)
Sentinel-2 L1C
- Falsa Cor
(Vegetagéo) -
Nuvens
Sentinel-2 L1C
- Falsa Cor
(Urbano)

Sentinel-2 L2A
-SWIR

Sentinel-2 L1C
-SWIR-
Nuvens

Sentinel-2 L1C
- Agricultura
Sentinel-2 L1C
- Incendios
Ativos
Sentinel-2 L1C
- Detecao da
Area Ardida

CEEEQOEEEEOEE®E OK

anbsscas ] Streamlined access to Copernicus services and other critical data and information to all

de Incendios

O sentinet2 24 relevant agents of the Fire Management System:

Q?fgg:]e Operagao: POCI-05-5762-FSE-000299
csmrete gz - K = Analytical — Operational - Decision making; |
= Planning - Prevention — Fire suppression — Post fire restoration;

D Sentinel-2 L2A

= Local — Regional - National governance levels.
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SPACE

Atlantic Synthetic Aperture | Open VDES
Constellation Radar Constellation Constellation
VHR EO satellites, sub- SAR, to obtain images of HR EO satellites in a VHF Data Exchange

revisit, interoperability, through clouds, to infrastructure, communications
data sovereignty to address | support emergency enabling organizations | between vessels in the

global markets of Defense, | management to share the data middle of the ocean

|
| | |
| ' |
| ' |
| ' |
| ' |
: | '
. . . . |
metric resolution, high . the Earth at night and | mutualized satellite | System satellites for
| |
|
| | |
| ' [
| ' |
: | '
Security and Sustainability | ! !

Digital Planet
Capacity Building | Entrepreneurship | Research EO Markets

With close to 180MEUR
global investment, the NSP
Agenda materializes in the
delivery of multiple Earth
Observation constellations
(VHR, HR, SAR, VDES) and
applications and services
for the global market
through the Digital Planet
Platform. GEOSAT is the
consortium leader, and
CEiiA its largest
investor/beneficiary
(among 39 entities).

NEW SPACE PORTUGAL



SPACE

Cloud Free Mosaic Generator Dead Reckoning Land Use Land Cover Roadway Extraction

Generates a mosaic for Sentinel-2 &Landsat Maritime tags path estimation using dead A satellite-generated map delineating land use Automatic feature extraction extraction
8/9 without clouds and cloud shadows using reckoning in Porto district for efficient urban planning process for roadways using Sentinel-2
- . different masking methods and environmental management.
: P * :

SDB Troia 2023 Sea Surface Temperature Super Resolution Tree Crown Detection

Satellite Derived Bathymetry for Troia 2022 Sea surface temperature data from from [l Algorithm capable of enhancing the Ground Image Band Index based Tree Crown
generated using Sentinel-2 (2023) satellite observations. Source: CDS Sampling Distance (GSD) of Sentinel-2 images Detection with Drone imagery
from4.0m to 2.5m.

Vessel Detection Vessel Satellite Dataset .
Target Markets:
Vessel Detection and Classification Application Vessel satellite imaging dataset sample
for Satellite Imagery using YOLO model generated through Sentinel-2 and AIS data - Defence

fusion

- Emergency Management
- Land Observation
- Maritime Observation




SPACE

Use-cases Domain Data Spaces

[——

|| 26 0 @l em

(€€)

Health Industrial & || Agriculture Mobility Green Deal Security
Manufact.

Federatio
(SW)

Data Space
i.e.
a secure and privacy preserving
IT infrastructure
to pool, access, process, use and share

data coming/derived
from Space Assets

1=

Finance

Space Safety

Missions Space Assets

Infrastructures (HW)

Focus on:

Data distribution
(Consumers and
Producers)

Federated resources
E2E use cases to be
validated during 2025
Compliance/Alighment
with Gaia-X and IDSA



From collaboration towards a precursor solution for an integrated climatie
and environmental multi-risk monitoring

+ATLANTIC @Digital Twin Earth

— ———— - — —

CoLAB -

+ATLANTIC

Ana Oliveira, on behalf of the +ATLANTIC CoLAB team

ana.oliveira@colabatlantic.com, tiago.garcia@colabatlantic.com

March 2024 in¥ in X @colabatlantic.com
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Concentragao média de NO2
na coluna da tro?osfera
)

g ‘ (NO2CT pmol/m
SEMANA 1 de 2020
-y [dias qteis]

AlIR4health

The AIRghealth overarching goal is to develop two spatiotemporal N b
Compound Climate and Air Quality Extremes Risk Algorithms Cagcaien oy \ E;,E
Estoril Cascais- “** — 7 —

(AIR4health Risk Algorithms) for predicting excess mortality and wo 1 e = i

200% ww ene [l 15-e
prgt e Mou
morbidity by major diagnostic groups, using Portugal as a data-driven o

wsw ESE . 6-9
3-6

opportunity for operationally servicing a European Heat Waves and Vo g e

Cold Waves (HW/CW) and Air Quality (AQ) surveillance system.
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Use Case 1: Heat and Ozone (HW_2003_035) (HW_2003_035) (HW_2003_035)

e Overview
N
2 3

75 km 75 km
. . E E ' . ;
How can we use EO and Geospatial Data Science to = 42 *
Downscale and Forecast Heatwaves and Ozone 2 2 s
41 A 41 A 411
Compound Events? 208 203 203
40 A % 40 A % 40 %
152 158 150
s : s
105 105 105
39 A S 394 S 394 S
s & s & s &
How can we use EO and Geospatial Data Science to . . b .
1 0 T Y ¢ 0 T 0
Downscale and Forecast Cold Spells and Nitrogen p P
. - - ¢y |
Dioxide Compound Events? ¥ ¥ ¥
l&s(gﬁvri = Sourcei Esri . [Tiles (C) ES'I'l - Source: Esri . [Tiles (C) Es'n = ficurce:I Esri
-10 =9 -8 =7 -6 -10 -9 -8 = -6 -10 =9 -8 =7 —6
——-0 - . nr AlRghealth is und f, and funded by, the E Space A
D B LA B ChUrsUEuE esa 4health is under a programme of, and funded by, the European Space Agency.
+ MEDICIMA . .. L
AIR ,.h_eal.h_@ w +ATLANTIC - LISAOA @ Views expressed do not reflect the official opinion of the European Space Agency.
1 —x




AlIR4health
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AlIR4health

Overview

ESA DTE AlIR4health Synergies: a multi-scale
nested approach.

=)

13

2

AR/ Fealh
= D

ESA XHEAT: developing a seasonal and synoptic-scale predictability
EO and climate-based indicator of compound heat-droughts events

ESA CLIMgcities: assimilating EO into a Machine Learning
downscaling approach for hyper-local heat exposure assessments

ESA Delta Twin: sharing the DT integration with the research
community for wider reach and improved scalability

ECMWF DE-UHHF: replicating CLIM4cities forecasts approach in the
Weather Extremes DT, over Europe and global south cities

Horizon EU Terra DT: replicating CLIM4cities what-if scenarios in
the Climate Adaptation DT, over Europe capital cities

<o LA LE LK
MEDICIMA
LISHOA

'— .
@ SATLANTIC

Lisbon during a heatwave -
17/07/2020 18:00 ¥ \

[\\ HIGHER DENSITY AND
CONTINENTAL
INFLUENCE

29°ch N7V
\J
i — ‘! ) ""V
TREE COVERED PARK ))& y o
7/ . HIGHER DENSITY
4 AND LESS GREEN

LOWER DENSITY AND
OCEANIC BREEZE
= >=38

'Future HW day', 'Denser City' scenario
(Tr: 32°C, Tr_d2h: 3.5°C)

Ta Diference between 'Current City' and 'Denser City'
scenarios

Maximum Ta
Difference
°C)

l >=1.0

Typical Ws (7.9m/s)

Future LCZ
LCZ 2, Compact
Midrise

LCZ A, Dense
Trees

AlRghealth is under a programme of, and funded by, the European Space Agency.
Views expressed do not reflect the official opinion of the European Space Agency.



TOMORROW

WHERE WE WANT TO BE
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WHERE WE WANT TO GO

Boundaries

0 #

Geometric
replica
6
MERCATOR
OCEAN Marine
INTERNATIONAL (CMEMS)

History Real-time Forecasts
i’)) Q_'
N
Time-fixed loT Short-term
data observations predictions
G .

Services Services

5 Ongoing

9 Ongoing (+2 Under Evaluation)

858ke 994k€ (#250k€ Under Evaluation)

m Destination Earth

p@® EDITO

European Digital
Twin Ocean

From DestinE and the EU Digital Twin Ocean...

..fowards national-to-local nested DT'’s.

' I Fundagao
para a Ciéncia
e a Tecnologia

Grants

10ngoing

35k€

2 Ongoing

4.2M€ + 0.9ME€ (v +nsp)




ATLANTIC SENSE

Base Layers

Active Layers Add Layers

No layers selected

A
e
VAV

Coastal

Greater Lisbon Air Temperature
I}Air Temperature
Average Thermal Amplitude
Heat Wave Intensity

Heat Wave Severity

|60l

Cold Wave Intensity

Coastal Geomorphology

Shoreline Trends
Shallow Water Bahtymetry
Salt Marsh

Annual Shorelines

SliSlCHe)

Coastal Hydrodynamics

Total Water Level

== | eafiet | Tiles © Esri— Source: Esri, i-cube

9 13/09/2024 15:00:00 i © 38.78598, -810292 @
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THANK YOU!!!

Ana Luisa Almeida Ana Oliveira Ana Rodrigues Fabiola Silva Andreia Silva Maria Manuel Gil Beatriz Lopes Bruno Marques
coo CTO Space CTO Ocean

Caio Fonteles Cintia Bonanad Francisco Campuzano Inés Girdo Inés de Sousa Magusteiro Jodo Paixdo Luis Pedro Almeida

Luis Figueiredo Luisa Barros Manvel Khudinyan Maria Castro Nuno Lourengo Paula Salge Renato Mendes Rita Cunha
CEO
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Rui Lopes Baeta Sara Freitas Sofia Aguiar Soraia Romao Tiago Garcia



Change Service
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M development SEED

Accelerating the application of Earth
Data to our biggest global challenges

Emmanuel Mathot, 4 March 2024, Lisbon



Development Seed

Who we are

Our mission is to make sure every decision that can
positively affect our planet, is made with the best data
available.

Our engineers and designers build products and
technology to support some of the world’'s most
impactful organizations

Collaboration and openness are core to our approach

THE
/ WORLD
BANK
+CIFRC
ecsa
=t Microsoft
planet

Global Fishing Watch
A



EI development SEED

Things our team is
excited about

Pushing the state of the art



Copernicus Data Space
Ecosystem

EOEPCA building blocks

_*
OperHICUS =>» Indirectly participating to the new

Data Space Ecosystem -2 catalog built with stac-fastapi-pgstac.

=» openEO by TiTiler: light and fast
open-source software for Open
Science

=» GeoZarr and multiscale
specifications and prototyping

PARTNERS

Sinergise, CloudFerro,

M q VITO, Telespazio, DLR,
\4 developmentSEED ESA




B developmentsEeD Language Interfaces
for Maps (GeoLLMs)

+ Land &
[ abon  gEgaecT
Combining the power of Al with
human insight to make geospatial

e Natural short vegetation: 64 alerts

* Wet natural short vegetation: 133 alerts B Loy analysis more accessible and reliable.
4. Water-Related Drivers: Location Layer ® I h I
- Spatial Queries: From Technica
o Natural water: 37 alerts Disturbances ® pN |
Natural Lands - Classification ® to atu ra

S-Other Land Use Changes: > LLMs to orchestrate analysis,

tools to carry it out

- Building Trust with Human in the
Loop

- From Theory to Practice: The

* Non-natural short vegetation: 54 alerts +
e Wet non-natural short vegetation: 26 alerts -

e Non-natural bare areas: 1 alert
I 10 km I

Key Observations: ' _
Background tiles: © OpenStreetMap contributors

¢ The highest number of disturbances are in built and

crop areas Data Visualization Recent Imagery Export data Land and Carbon Lab
« Significant changes in both natural and non-natural
tree cover Data Visualization
e Urban expansion seems to be a major driver of 2.4+
landscape changes 2.2
2.0
Would you like me to elaborate on any specific aspect of = 1.8
these disturbances or provide more context about the E ig:
land use changes in Aveiro? £§ 1.2 4
5 v PARTNERS
2 06+
Ask a question g;“ d b b
o2 L S e Land and Carbon Lab &

T T
natural fo... naturalsh... naturalwa... wetnatura... wet natura... crop

WRI



ﬂ development SEED

Advancing the state of
multidimensional data

;peeg Web Editor

£ K ﬂ’iler-Xarray
Rasterio Fsspec + Xarray + Rasterio
i nm
B arr o elCDF - GeoZarr + Multiscale specifications for Zarr v3
- Beyond PoC (NASA VEDA), targeting MVP for
HP L Ic | ’ 2025 Q3
L I ‘ J - Open-source and FAIR

2baD 2D,3D,4D, .. - Driven by Copernicus Space Component (CSC)

new EOPF Sentinel Data Processors
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