LiDAR survey for Portugal mainland

Marisa Silva — Direcao-Geral do Territorio
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Motivation

* LiDAR technology enables terrain elevation mapping within a short timeframe while ensuring

high altimetric positional accuracy

* This technology offers significantly higher efficiency compared to alternative data acquisition

methodologies used to generate Terrain and Surface Models (DTM and DSM)
* Mainland Portugal lacks a homogeneous, up-to-date, and high-precision DTM

* Accurate territorial altimetry data is critical across multiple activity sectors
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Agriculture
Environment Infrastructure
Archaeology

Public Works

Energy

Spatial Planning
Forestry

Nature Conservation
Civil Protection
Telecommunications
Urban Planning
Municipal Management

Insurance....
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Financing

Recovery and Resilience Plan

Component 08 — Forest

Investment RE-C08-i2
Rural Property Cadastre and Land Cover Monitoring System:

Land Cover Monitoring System (LCMS) (or Land Use and Land Cover Monitoring System)

Cadastre preservation system and accreditation system for property cadastre technicians under the
National Cadastre System (SNCP)
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Work Packages % @>
Lote 1 — Group Viamapa /S.T.I.
VAR enees f !

lote2,3e4—-s0cARTo0  SOC/ARTO '~ \?
{

MAPPING SINCE 1977 Lote 3

Quality control - Firemap Q F'iremap

Lote 4

[ Lot
Technical advisory - Fullwave FULLWAVE 5 Tidal areas
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Sensors

* LiDAR Sensor:
= Linear-mode sensor
= Pulse wavelength in the infrared spectrum
= Pulse repetition frequency (PRF) of 400 kHz or higher

= Capability to record at least 4 returns per pulse

e Digital Aerial Photogrammetric Camera:
= Spatial resolution of 0,25 m or higher

= Radiometric resolution of 8 bits or higher

Members Webinar Series — Let’s talk about mapping
27 October 2026

= 4-band spectral composition: Red, Green, Blue and Near-Infrared (NIR)
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Equipment

Aircrafts
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Piper PA-31T2 Cheyenne Il XL

Partenavia P-68

o s PA31T Cheyenne .
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Equipment

LIDAR sensors

(P =G

Galaxy T2000 RIEGL VQ-780 II-S
Teledyne Optech RIEGL
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https://www.teledyneoptech.com/en/products/airborne-survey/galaxy/
http://www.riegl.com/nc/products/airborne-scanning/produktdetail/product/scanner/72/
http://www.riegl.com/nc/products/airborne-scanning/produktdetail/product/scanner/72/
http://www.riegl.com/nc/products/airborne-scanning/produktdetail/product/scanner/72/
http://www.riegl.com/nc/products/airborne-scanning/produktdetail/product/scanner/72/
http://www.riegl.com/nc/products/airborne-scanning/produktdetail/product/scanner/72/
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Equipment

Aerial cameras and others

PhaseOne iXU-RS1000

PhaseOne iXM-RS 150F — RGB
Support systems PhaseOne iXM-RS 100 — NIR

* GNSS system
* Inertial Navigation System (IMU/INS)
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Point cloud

Point cloud — LAS format

LAS Specification v.1.4 - R15

ASPRS -American Society for Photogrammetry &

Remote Sensing

Point Data Record Format 8

Also supplied as compressed LAZ file
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Item Format

X long

Y long

Z long

Intensity unsigned short

Return Number

4 bits (bits 0-3)

Number of Returns (Given Pulse)

4 bits (bits 4-7)

Classification Flags

4 bits (bits 0-3)

Scanner Channel

2 bits (bits 4-5)

Scan Direction Flag

1 bit (bit 6)

Edge of Flight Line 1 bit (bit 7)
Classification unsigned char
User Data unsigned char
Scan Angle short

Point Source 1D unsigned short
GPS Time double

Red unsigned short
Green unsigned short
Blue unsigned short
NIR unsigned short
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Point cloud
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Point cloud

et

£ ; , ﬂ Classification
2l " S 1 — Unclassified
i, R RN 2 — Ground
: B B o 3 — Low Vegetation (0 m—-0,5m)

4 — Medium Vegetation (0,5 m —2 m)
5 — High Vegetation (above de 2 m)

6 — Building
8 7 — Low Pont (Noise)
: 9 — Water
26 — Bridge

Classification error:
Ground: 1%
Other Classes: 10%

ds Dewpagta e Sole
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Data volume
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Data volume

Altimetry — final products

LAZ files: ~15,5TB

MDT and MDS: ~ 2,3 TB

Other deliverables
~ 100 TB

Portugal mainland LiDAR 2024-2025 erritério
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Data distribution

DGT in collaboration with:

CNCA - Centro Nacional de Computacao Avancada

LABORATORIO DE INSTRUMENTACAO
E FISICA EXPERIMENTAL DE PARTICULAS

I N National .
¢ ., . Centro Nacional
Distributed de Computacio
Computing Avancgada

Infrastructure

The leading institution for experimental particle physics
and associated technologies in Portugal.

Com putti"ng for Science "
Academy and Innovation

Particle Physics, Instrumentation and Methods, Computing.

Developing the CDD platform

Developing processing and visualization services
* Hosting the CDD (Download Data Centre) platform

- _ o _ https://www.lip.pt/
* Processing and visualization services

https://www.acnca.pt
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https://cdd.dgterritorio.gov.pt/

DGT Download Data Centre

Home About Catalogs ~ Map LiDAR Visualizer Downloads Support ~  Contacts Register EN

erritorio

Direcao-Geral do Territério

Centro de Dados

Geographical data download service of the Directorate-General for Territory.

Discover the catalog Explore the map

Catalogos ©

Catalogos /

Conjuntos de dados geograficos da Diregdo-Geral do Territério disponiveis para descarregamento. P

Colegoes

LiDAR - Modelos Digitais do Relevo v

P

#

L h-r') Modelos Digitais do; 2

/—mmw-uuw U=y 2

)

IModelos digitais do relevo obtidos com
LiDAR aerotransportado para o territé-
rio de Portugal continental. Cole¢des de
Modelos Digitais do Terreno (MDT), Mo-
delos Digitais de Superficie (MDS) e Nu-
vens de pontos. Zona Noroeste ainda

Coberturas de Ortoimagens do territo-
rio de Portugal Continental produzidas
a partir de fotografias areas recolhidas
com cdmaras aerofotogramétricas digi-
tais e posterior mosaico das fotografias
ortorretificadas.

IModelos digitais do relevo da Regido
Auténoma dos Agores, obtidos com Li-
DAR aerotransportado, incluindo Cole-
¢bes de Modelos Digitais do Terreno
(MDT), Modelos Digitais de Superficie
(MDS) e Nuvens de pontos.

Modelos Digitais do Terreno do territério de Por-
tugal continental com uma resolugao espacial de
50 Ler mais

Modelos Digitais do Terreno do territério de Por-
tugal continental com uma resolugao espacial de 2
m Ler mais

Modelos Digitais de Superficie do territério de
Portugal continental com uma resolug3o espacial
de Ler mais

LiDAR catalogue = Collections
1. DTM50cm

. DTM2m
. DSM50cm

2
. 3
v, . “” % : . 4., DSM2m
LISAR—Md'delosmgxtals'Je' ) =4 5. LAZ

indisponivel.
@ @ @
Ver colegao (Mapa) Ver colecdo (Mapa) Ver cole¢do (Mapa)

@ @ @
Ver colegbes Ver colegées Ver colecdes

. Sﬁperﬁﬁ:le resolugao 2'm

oy
P b .
',J.’

Nuvens de pontos LIDAR classificados, com uma
densidade média de 10 pontos/m* no formato
LAZ, que Ler mais

Modelos Digitais de Superficie do territério de
Portugal continental com uma resolugio espacial
de 2 Ler mais

PRR erritorio
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DGT Download Data Cent https://cdd.dgterritorio.gov.pt/

Centro de Dados

— ) 8 P 4 Catslogs / Collections / MDT-50cm /
| + 164
— MDT-50cm-169277-06-2024
N
« Return & s LY s R Collection: MDT-50cm
T
\ g e A
™ Olaia ; e E Coordinates WGS84:
Localizagdo o \ EPSG:4326
Portugal Continental v ot Longitude « Latitude S' . t t
X o
R - - 25.450542 Ign In TO your accoun
e \
Ir para o municipio: s Al ] o -5.431645 35451571
M 5572 s . & English -
Pesquisar mu " A 9
] & Sistema de referéncia (CRS):
! / ETRSEE PertugaiTies Username or email
EN 349 <= Py $ o
Colegdes Lapas lf § ; 3m ] user
inca s 4
MDT-S0cm 5 Sdo Pedro E, 4 A -
L) e B = - Password
LIDAR - Modelos Digitals do Relevo ' o 5
Torres Nova: / : 3 ? (o]
T-500m orres N S Wiopl . % Metadados
alvade f
MDT-2m 4 e ,' Forgot Password?
: X Meia v o General
MDS-50cm R N2 - ; - . [ oo |
\ = = P . y -
S 2y ay, 3 Eotie "l;mewu. S g Y e ) CRS: ETRS39 / Portugal TMOG
i y A S RESione Data de aquisiclo: 19-09-2024 /19-05-2024
: N P Data da disponibilizagso: 15-07-2025
Ortofotos o 7 V;" N“,:}‘d?\ S Verso: 01
3 arquinha = i
ORTOS-2025 M 1168 4 4 - Fornecedor: New user? Reqgister
onioe dadas + Diregio-Gerel do Territrio 16rio Centro de Dados
o producer
o on e + licensor
ueira N
ORTOS-2015 - &
: Downloads
0ORTOS2012
ORTOS-2010 LAZ
ORTOS-2007 4 Files # Name Type Time remaining Actions
Name Tpo o Adlons LAZLO-181290-06-2024 Lz 23h 59m 285 ° W

ORTOS-2004 Produtos: MDT-50cm
—_— e MDT-50cm-169277-06-2024  Geotiff []

ORTOS-1555 ‘ ‘
) Download All (Laz) || Remove Al (Laz)

Name © Colegio » Actions W w MDS-2m

# Name Type Time remaining Actions
MDT-50cm-169277-06-2024 MDT-50cm ® 0

1 MDS-2m-181290-06-2024 Geoliff 23h 59m 205 @ W
MDT-50cm-169276-06-2024 MDT-50cm e 9

Download All (MDS-2m) l [ Remove All (MDS-2m)
MDT-50cm-169275-06-2024 MDT-50cm ® 0

MDT-2m
MDT-50cm-169274-06-2024 MDT-50cm ©® 0 ¢ Name Tvpe Time remaining Actions

1 1MDT-2m-150289-06-2024 Geotiff 23hsom12s ® W

Download All (DT-2m) H Remove all (MDT-2r)

MDT-50cm
# Name Type. Time remaining Actions
1 MDT-50cm-152286-06-2024 Geotiff 23h 59m 35 P W
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DGT Download Data Centre https://cdd.dgterritorio.gov.pt/

O STAC Catalogue:

. Collections Metadata

*  Based on eoAPI (stac-fastapi, PgSTAC, PostGIS)

Wlizador

Webk Browser

Data storage:

B S e | *  S3 object storage
B A R R s A M . Web interface:
Proxy Reverso Proxy Reverso . :
. e JavaScript + Node.JS + Express e EJS
Ng’lnx) : Nginx)
| LB * Leaflet + Openstreetmaps
I ___________ _|
I [ Download . K
eycloak

web : :::;:iaiiz : Gestéio de dos dados Y

Site B B Identidade °
{NodeJs) aos Dados (Keyc.loak) HAPFOXV

(NodeJs)
. Nginx
A1 STAC API STAC
Proxy Reverso AP 53 Armozenamento lngEStlon:
de obiet .
(HAProxy) Crisgtio de (o 2o 53 ¢ Python scripts
URLs P
AP STAC temporarios ° PDAL

Catdlogo Base de Dados ! Code management and deployment:

STAC (PostgresaL / ]

fs+ac.—£ae+api) Post@ls) i ° GitLAB + Containers
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LiDAR QGIS DGT CDD Downloader Plugin

QG I S About Resources Community i Download =

# Home ¥ AllPlugins i Categories [E Metrics +] Login

27 October 2026

QGIS Plugin facilitates data
2 Upload a plugin DGT CDD Downloader downloading

. Plugin ID: 4035
l + Create empty plugin l . L L
Download geospatial data from the DGT (Direcdo-Ceral do Territério) CDD Portal.

(28) votes

It is a community-driven
A Home & Download latest .
¢ o development and is

categoris . independent of DGT
Metrics Details Versions

Documentation v

€ Mm

Plugin Tags <div style="max-width:33em"=A plugin for the <a href="https://cdd.dgterritorio.gov.pt/">DCT CDD Portal</a>

A collaboration has been
<ul=<li=<strong=PT</strong> - Este plugin adiciona uma ferramenta ao QGIS Processing Toolbox, para descarregar varios . .
conjuntos de dados gecespaciais (LIDAR, MDS, MDT) do pertal portugués DGT CDD. Permite a autenticagaoe, divide eSta b | |S h ed tO a | |g n th e

grandes areas em partes mais pequenas, organiza os ficheiros descarregados e pode, opcionalmente, criar e carregar

VRTs para dados raster maintenance of both the plugin
Para executar eficazmente o plugin & necessario registar-se em <a a n d th e C D D

href="https.//cdd.dgterritorio.gov.pt/>https//cdd dgterritorio.gov.pt/</a=.

Ferramenta desenvolvida pela comunidade e nao afiliada com a Direcdo-Geral do Territériol</li=
<li=<strong>EN</strong=> - This plugin adds a tool to the QGIS Processing Toolbox to download various geospatial
datasets (LIDAR, MDS, MDT) from the Portuguese DCT CDD Portal. It handles authentication, divides large areas into

smaller chunks, organizes downloaded files, and can optionally create and load VRTs for raster data.

To effectively run the plugin you'll need to register at <a
href="https://cdd.dgterritorio.gov.pt/>https//cdd dgterritorio.gov.pt/</a=.

Tool developed by the community and not affiliated with Direcdo-Geral do Territdriol/li=</ul></div=
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LIDAR Processing
Aiming at making the processing of DGT LiDAR data easier c |-I c ﬂ

CNCA provides a JupyterHub platform:
o

* enable processing of the DGT LiDAR data close to the data storage servers ° 5

* uses CNCA computing resources in the same datacenter where the data is stored
~ Jupyterhub

The JupyterHub platform allows fast direct access to:

* metadata through the STAC catalogue API )

* data from the collections LAZ, DTM e DSM through the object storage system

 avoid having to download data to the user device Independent of the Jupyter -
platform, users with computing

* avoid having to use the download web interface to access the data projects at the CNCA will have

Through the JupyterHub platform the users: direct access to the data.

* have access to pre-configured programming environments with relevant tools for LIDAR data processing;

* be able to create their own codes for LIiDAR data processing;
* be ableto process and explore the DGT LiDAR data with higher performance

Login SSO Notebooks on Containerised Pvthon scripts Storage:
OAUth2.0 CNCA cloud environments Y P €0API / STAC + 53
CENTRO DE DADOS - DGT . & ‘ VV“‘ ”
' g_, : o e
) _@_ | e « |_|@ SpatioTemporal
( JupyterhUb B E Asset Catalog
4 kubernetes _ N
. (TIT]
W S3

Financiads pala ; vy P o
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LiDAR derived products

Taking advantage of LiDAR data:

OPRR. @ moch,

[

DTM with 10 m resolution, facilitating broad-scale analyses across the mainland;

Slope map, presenting a continuous and homogeneous slope coverage of the mainland; \\‘
SIopé map
Hillshade and Solar Aspect Map: spatial distribution of illuminated and shaded areas, v 2

resulting from the interaction between the sun's position and surface geometry (Surface);

Canopy height model — raster representing the height of any object to the ground.

Tree tops, points representing the height of tree tops

Tree Crowns (polygons)

Alerts for the production of COS (Land Cover and Land Use Map)
Point classification raster — 0,5 m (raster)

Buildings (polygons)

Tree tops

Financiado pala " oy 2 e
B - € Bf“w?‘“ Portugal mainland LiDAR 2024-2025 erritorio


sombras.gif

LiIDAR Viewer
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Simbologia
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https.//portugal3d.dgterritorio.gov.pt/

“W /
&
o

Cor do

The viewer allows users to interactively explore and navigate via a web browser

Limpar Corte

Exportar para Imagem

Exportar para CSV

Classificagdo
Gradiente de Altitude
cor solida

RGB

r apenas corte

te

Ititude

dos pontos

ontos
alizador LIDAR

da Rainha

Alcobaca

Rio Maior

Utilizador

Web Browser

Applicacao

Processamento de Dados
(WebAssembly)

Motor grafico
(Tree.js)

Porto de Més.

Alcanena
Proxy Reverso Proxy Reverso
(Nginx) (Nginx)
Web Site Envio Dados
(Node.JS) (Node.JS)

| 2]

Base Dados
Relagao pais/filhos
(PostgreSQL)

Armazenamento Dados
(S3 ou File System)

[

Processamento Dados

Criagao de municipios e pais
(Rust)

A

Armazenamento Dados AP
Originais s3
(83)

Transformagéao Dados
(Rust)
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[ ]
L I DA R <—click to see the video

Thank you for your attention!

marisas@dgterritorio.pt

cartografia@dgterritorio.pt

d-glerritério
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