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INTEGRATION OF GEOSPATIAL INFORMATION IN
SUSTAINABLE DEVELOPMENT INDICATORS

Abstract

This report aims to introduce, discuss, detail and describe the internship | have
accomplished at Directorate-General for Territory (DGT), the Portuguese
national mapping and cadastre agency. As a geographic information systems
intern, the nature of my work was focused into the United Nations Sustainable
Development Goals (SDG) indicators with a geospatial component. My main
duty was to hold the functionality of aspects regarding SDG matters that could
emerge to DGT in an operational perspective. | have researched about the
indicators metadata and the benefits that the integration of geospatial
information delivers to measure and monitor the progress towards sustainable
development. In a practical working context, two SDG indicators in articulation
with Statistics Portugal were produced and calculated: 11.3.1 — ratio of land
consumption rate to population growth rate; 15.4.2 — mountain green cover
index. The principal outcomes of this internship were appealing for my
academic path: the production of a manuscript entitted “Ratio of Land
Consumption Rate to Population Growth Rate—Analysis of Different
Formulations Applied to Mainland Portugal” published at ISPRS International
Journal of Geo-Information, and, a presentation delivered in the first United
Nations World Geospatial Information Congress held in China. Therefore, |
have considerably improved my GIS capabilities, learning and applying
geospatial methodologies such as the dasymetric mapping technique.
Additionally, as part of the internship workflow, | followed and collaborated with

UN-GGIM: Europe Work Group on Data Integration subgroup 2 activities.



INTEGRACAO DE INFORMAGCAO GEOESPACIAL EM
INDICADORES DE DESENVOLVIMENTO SUSTENTAVEL

Resumo

O presente relatorio tem como objetivo central introduzir, discutir, detalhar, e
descrever o periodo de estagio realizado na Direcao-Geral do Territério (DGT).
Como estagiario de sistemas de informacdo geogréafica (SIG), a natureza do
meu trabalho focou-se nos Objetivos de Desenvolvimento Sustentavel (ODS)
das Nacdes Unidas. A minha principal responsabilidade foi exatamente garantir
o funcionamento da pasta ODS de acordo com as tarefas e trabalhos
operacionais em que a DGT ter-se-ia de envolver e desenvolver. Assim,
investiguei sobre os metadados dos indicadores ODS e tudo aquilo que eles
representam para sua correta aplicacdo. Do mesmo modo, investiguei sobre a
necessidade e o0s beneficios provenientes da integracdo de informacédo
geografica nesses mesmos indicadores, com o intuito de medir e monitorizar o
progresso rumo a um desenvolvimento desejavelmente sustentavel. Numa
perspetiva de operacionalizacdo, dois indicadores ODS foram calculados e
produzidos numa articulagcdo com o Instituto Nacional de Estatistica: 11.3.1 —
Racio entre a taxa de consumo do solo e a taxa de crescimento da populacéo;
15.4.2 — Coberto vegetal nas regides de montanha. Os resultados deste
estagio foram proveitosos tendo em conta 0 meu percurso académico: a
producdo do artigo “Ratio of Land Consumption Rate to Population Growth
Rate—Analysis of Different Formulations Applied to Mainland Portugal”
recentemente publicado na revista ISPRS International Journal of Geo-
Information assim como uma apresentacdo dos resultados do trabalho de
estagio no congresso das Nacdes Unidas, United Nations World Geospatial
Information  Congress, decorrido na China. Concluindo, melhorei
substancialmente as minhas capacidades em SIG com a aprendizagem levada
a cabo na DGT, e com aplicacdo de metodologias como a técnica do
mapeamento dasimétrico. Ainda no ambito do meu estagio, acompanhei e
colaborei com o grupo de trabalho UN-GGIM: Europe Work Group on Data

Integration subgroup 2 activities.
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1. INTRODUCTION

1.1 Scope

This report aims to describe and to present the work done in the internship
accomplished at Directorate-General for Territory (Direcdo-Geral do Territério,
in Portuguese), also referred as DGT. DGT is the national mapping and
cadastre agency (NMCA) of Portugal, gathering unique competences related
with geographic information production and deliverables at national level. The
internship opportunity appeared while the Sustainable Development Goals
(SDG) gradually started to be introduced in the institution, mainly due to a
cooperation agreement signed with Statistics Portugal (INE), addressing to
further explore the potential of geospatial information in the SDG indicators and
their integration with statistic data. As at the time there was no one dedicated to
the SDG’s in an everyday basis working tasks, the job was proposed and
delivered to me. Thus, and for some period, | was the focal point for operational
work in DGT about SDG thematic, specifically regarding to SDG indicators,
which was in fact the nature of my work as a geographic information systems
(GIS) intern. This led me to keep straight cooperation with INE, and
consequently, with United Nations-Global Geospatial Information Management
(UN-GGIM): Europe, Work Group on Data Integration, subgroup 2. All the work
was internally coordinated and supervised in a first moment by DGT sub-
director professor Méario Caetano, and, posteriorly, jointly by the researcher Rita
Nicolau, and by Cristina Garret, the directress of the territorial planning services
department (DSOT). Despite being allocated in the geographic information

division, during all over the internship period, | worked closely with DSOT.



1.2 Structure

The report is structured to initiate with a contextual introduction about the goals
intended to be achieved. As a student of the Master degree program in
Geographic Information Systems and Science, which is part of the UNIGIS
consortium (an international universities network offering specialization
diplomas and master's degree in geographic information systems and science),
| will share research activities carried out during this academic course in parallel

with the realization of this internship.

On the following section, after briefly describing DGT’s functions and introduce
the dataset that | mostly used for my GIS approach, the activities and the lines
of work conducted are reported. Afterwards, it is mentioned other side work
developed at the institution. This chapter is particularly distinctive from the fact
that explains what | have executed and with whom | had contact.
Subsequently, it's explained the context of the Agenda 2030 and the SDG
indicators, transitioning to the geographic information status and importance by
identifying potential geo-indicators and spotting international initiatives in terms
of what have been compassed. This component took the first weeks of the
internship period, where | had been study about SDG implementation and the
core importance of geospatial information. Thenceforth, we step into the most
practical output production that | have done for DGT, which can be split into
three major elaborations further explained in detail in their sections: a) the
analysed DGT indicators systems and their relationship with SDG geospatial
indicators; b) the production of core information to integrate some of the SDG
indicators; c) the implementation of SDG indicators 11.3.1 - Ratio of land
consumption rate to population growth rate and 15.4.2. - Mountain green cover
index. In fact, the principal focusses were emphasized over the SDG indicator
11.3.1 and in its all background work aligned with two different methodological
approaches. An internal perspective and an external request. The report is then
concluded along with a personal reflection of the overall internship period.



With the production of this report, it is foreseen to present the outcomes and
achievements during the internship, but also to narrate the history of my period
at DGT in a direct relation with the work | have produced. In other words, on this
report it must be underline what | have done, how have | done, what | have
found at my arrival, with whom | have connected and contacted and how was
that association, what | have produced and achieved, and finally, what | have
left for DGT. Methodologies, analysis, results, discussion and conclusions, are
aligned and described in each dedicated chapter.

Hence, after the introductory chapter, the report can be unfolded into three
major sections. First, a full narrative of the internship. This can be read as the
report at its core, bringing a detailed description of my time at the mapping
agency (2. The internship at DGT). The second part can be labelled as the state
of art. A most theorical approach to the internship theme, even if at some point
it is already anticipated an output from my work (3 Sustainable Development
Goals). Finally, the third component demonstrates the most relevant output
production from my internship (4 Analysing DGT indicators systems containing
geospatial information, 5 Production of core information to integrate SDG

indicators, 6 Implementing SDG indicators).

1.3 Goals and tasks

The set of goals were induced, updated, or added while the work had been
developed. The starting goal was to study about how geographic information
could be used as base information to be integrated with statistical information to
produce SDG indicators and spatial analysis. As so, this goal would be unfolded
onto other primal sub-goals, such as the importance to understand the relation
between SDG specific indicators and geographic information, which lead me to
investigate and identify what later would be called “geospatial indicators”. Once
identified and listed, the intention was to compare and understand the potential
relationship that they could carry when cross-matched with other indicators

stablished in internal indicators system. Likewise, one of my main goals and



tasks was to respond to solicitations associated with the sort of geospatial
indicators and their applications, while testing methodologies to produce and
calculate some indicators. An ultimate goal and motivation was to foster and

promote the development of an article to be submitted in a reference journal.

Designated has the representative person in DGT for SDG indicators, | needed
to assure the effective function of this subject not only internally, but also in a
direct cooperation with Statistic Portugal, namely, with representatives of their
Unit for Coordination of Territorial Statistics. Besides, was essential to be
updated about the activities carried out by UN-GGIM: Europe Work Group on
Data Integration subgroup 2, precisely leaded by Francisco Vala from Statistics
Portugal.

My personal goals for this internship were the following: raise competences and
routines in GIS analysis; adopt GIS workflows; meet and contact with
individuals having a strong presence in the GIS field; learn with experts; grow
up as a GIS professional; learn new methods and applications; obtain valuable
work experience. All of those, considering a practical and demanding reality.
Summing up, hereby are listed the internship goals and tasks:
- Hold and be responsible for DGT SDG working tasks
- Identify SDG geospatial indicators from the UN, EU and internal DGT
indicators systems
- Comparing UN and EU SDG geo-indicators with other geo-indicators
from DGT indicators systems
- Understanding and define which of those geo-indicators could benefit
from DGT data input for production
- Integrate geographic information with statistical data to produce spatial
analysis
- Cooperate with Statistics Portugal
- Collaborate and follow UN-GGIM: Europe Work Group on Data
Integration subgroup 2 activities

- Discuss and testing methodologies to apply on SDG indicators



- Calculate SDG indicators

- Study, investigate, produce and calculate the SDG indicator 11.3.1 —
Ratio of land consumption rate to population grow rate

- Production of a scientific paper to be submitted in a reference journal

1.4 Research activities during the master degree

The period at DGT was in fact influential to raise my capabilities in terms of GIS
skills and experience in a real-world scenario. Nevertheless, during my master
programme | had been working in other lines of research, which | will be sharing

next.

My first work entitled “Application of spatial regression to investigate current
patterns of crime in the north of Portugal™ was presented as a poster in the
AGILE 2017 conference hold in The Netherlands. For the 25" Portuguese
Association for Regional Development (APDR) 2018 congress | have
researched about “Modelling carbon capture for continental Portugal based on
land cover changes™. Recently, the manuscript “Modelling youth pregnancy in
continental Portugal by geographically weighted regression” was accepted to

publication in the Geospatial Health journal (Annex 1).

Concretely from the work developed in DGT, three references need to be
highlighted. First, a presentation for the National Science Summit 2018

expounding a methodologic approach for the indicator 11.3.1 — Ratio of land

LAccessible through https://agileonline.org/index.php/conference/proceedings/proceedings-2017
2Accessible through: http://apdr.pt/data/documents/PROCEEDINGS APDRCongress2018.pdf
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consumption rate to population grow rated. Rita Nicolau delivered the
presentation; | had a major contribution for the cartography, making all the
maps. Next, a remarkable milestone for my (yet, short) academic and scientific
path: being a presenter/panellist in the parallel session measuring and
monitoring the SDG*, at the first United Nations World Geospatial Information
Congress. Finally, the manuscript produced in the internship context: “Ratio of
Land Consumption Rate to Population Growth Rate—Analysis of Different
Formulations Applied to Mainland Portugal™ published in the ISPRS

International Journal of Geo-Information (2019).

2. THE INTERNSHIP AT DGT

2.1 DGT - The national mapping and cadastre agency

The Directorate-General for Territory, founded in 2012, it's a public national
institute, being a central service integrated in the Ministry of Environment of the
Portuguese Government. Their headquarters are settled in the Portuguese
capital, Lisbon. Their mission, as a mapping agency, is to create and maintain
spatial databases, and to produce national cartographic reference products
(DGT, 2018). Therefore, their competences in terms of geographic information
and spatial planning are unique and fundamental. DGT is administratively
organized into service departments: territorial planning services department
(DSOT); Cadastral information services department (DSIC); planning,

institutional relations, communication and support planning department

3Accessible through: http://www.encontrociencia.pt/files/2018/1400 298 SE 3 Maria Rita Nicolau-
Joao_David-_Mario_Caetano.pdf

4Accessible through: http://ggim.un.org/unwgic/presentations/1.3-Joao_Costa_David.pdf
5Accessible through: https://www.mdpi.com/2220-9964/8/1/10/html
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(DSPRI); geodesy, cartographic and geographic information services
department (DSGCIG). During my internship, | was allocated in the geographic
information division, even if most of the time | worked jointly for DSOT.

DGT owns an open data policy. The official administrative Portuguese map
(CAOP) is published annually. Yet, one of the most significant geographic
information products is the Portuguese Land Cover and Land Use (LCLU) map,
COS, available for the years of 1995, 2007, 2010 and 2015. COS was the
geospatial product that | mostly used for the work conducted during the
internship. It is based on a vector data model and corresponds to polygonal
maps that represent homogenous land use/cover units (Direcdo-Geral do
Territério, 2018). The reference mapping unit is 1 hectare, with a defined
distance between lines equal or higher than 20 meters and a percentage equal
or higher than 75% of a given LCLU thematic class (idem). COS thematic
classification is based on a hierarchical system of 5 level LCLU classes. At the
more detailed level, COS 2007 and COS 2010 have 225 classes. COS 1995
has 89 classes and COS 2015 has a nomenclature with 48 classes. The
nomenclature is compatible with the European LCLU map, Corine Land Cover
(CLC), which has 44 classes and a minimum unit of 25 hectares (Caetano e
Marcelino, 2017). CLC is available for 1990, 2000, 2006 and 2012. COS is only
produced for mainland Portugal, while CLC includes Azores and Madeira

islands, archipelagos from the Portuguese Republic.

2.2 Lines of work and internship activities

The purpose for my internship at DGT were the United Nations Sustainable
Development Goals and the nature of my work was to research about SDG
indicators with a geospatial component, taking into consideration their further

implementation and production.

When | was first introduced to this new project at DGT, tasks and lines of work

were still to be defined. With time, they started to be composed. Yet, this needs

7



to be understood as a normal process due the fact that SDG were, at the time,
giving the introductory steps at the institution and | was indicated to hold the
SDG “folder” considering an operational work-level. Evidently, in a high-level
standard, Méario Caetano was leading and responsible for the SDG framework
and consequently for my groundwork. During almost all my period in DGT, he
was also the institutional contact point for the relations with Statistics Portugal

regarding this thematic.

The particularly starting period generated extra motivation but also higher sense
of responsibility. From the first meeting with DGT sub-director, | retained the
main idea that my goal would be to integrate geographic information with
statistical data to produce spatial analysis. And to do that, Mario Caetano
shared some pathways. | got advised to start looking for initiatives and activities
that merged geospatial information and sustainable indicators concepts. Some
of those could be boosted by the Group for Earth Observations (GEO). Those
findings delivered a first insight of the internship scope, and about what | could

potentially be doing in the following months.

Even if not from the beginning, over my internship | worked along with the
researcher Rita Nicolau. In a first moment, Rita showed me several GIS
datasets and sources that | could use for the work that | would later produce on
DGT, and shared essential bibliography as well other documents for my study
purpose. Later, she reviewed my work for DSOT. It was common that Rita
access the status of my work, as it was common that she would review, advice,
or comment if necessary. Specially, because Rita led the investigation that we
both prosecuted towards SDG indicator 11.3.1 - Ratio of land consumption rate
to population grow rate, guiding and conducting the workflow. In addition, Mario
Caetano and Cristina Garret followed closely my work. The same can be said
about Statistics Portugal SDG working group, which expected the results from
my internship work. Due to that factors, | needed to embrace additionally effort

and carefulness to respect and honour DGT working standards.



SDG’s were introduced in DGT in the act of a memorandum of understanding
(MoU) signed with INE, contemplating a medium-term strategy to promote a
greater interoperability between spatial and statistical data to support statistical
production and to promote spatial and statistical integration to produce new
indicators (Nunes et al, 2015). Before my arrival, naturally few has been done.
Working groups from both institutions met at INE's headquarters once, where
among other topics, SDG were a discussion point. It was the first direct contact
that DGT had with SDG in terms of the institutional cooperation. INE presented
and introduced UN SDG indicators, as well the Working Group on Data
Integration from UN GGIM: EUROPE.

From that meeting, | found the most practical file regarding what later it would
be my work. An excel matrix fulfilled with information relative to 6 indicators in
which DGT was identified by INE to eventually come across with the source
and/for production, or to deliver other type of input for those indicators. In
summary, the matrix stated that for indicators 6.6.1: change in the extent of
water-related ecosystems over time, and, 15.3.1: proportion of land that is
degraded over total land area, other entities should be involved in order to
discuss their relevance, methodology and criteria; the indicators 11.3.2:
proportion of cities with a direct participation structure of civil society in urban
planning and management that operate regularly and democratically, and,
11.a.1: proportion of population living in cities that implement urban and
regional development plans integrating population projections and resource
needs, by size of city, were classified as non-applicable whereby DGT
committed to draw an explanatory note to clarify that their monitoring did not
seem relevant; lastly, indicators 11.3.1: ratio of land consumption rate to
population growth rate, and, 15.4.2: mountain Green Cover Index, needed to be
deeply analysed, evaluating if COS could be a suitable source for their
production. That was all | found upon my arrival.

In a very first phase of the internship, my line of work was directed to deeply

study and understand the Sustainable Development Goals and all what would



be related with geographic information or geospatial analysis. That component
was pure theorical, but essential. Hence, | had studied and learnt about the
SDG indicators set and the importance of geospatial information to support
monitoring and measure the sustainable progress. My methodology was
stablished by reading documents and emails forward to DGT (from other
national and international entities); discover and navigate through important
web pages which provided useful and official information (e.g. ongoing
initiatives and activities); watching webinar sessions (as a form of introduction to
the theme), and, collecting and read documents available on the web (power
point presentations, reports, articles, etc.). Two of the webinars | have attended
were the IRLOGI Webinar - “UN GGIM Fundamental Geospatial Datasets and
UN GGIM Committee of Experts Recent Meeting” by Clare Hadley (Ordnance
Survey Great Britain) and Colin Bray (Ordnance Survey Ireland) and “Discovery
Day 2017: Technology’s contribution to improving tenure governance towards
achieving the SDGs” organized by the Food and Agriculture Organisation of the
United Nations, the European Union Joint Research Center, the World Bank

and the United Nations Economic Commission for Europe.

By collecting those and other documents, | started to compose a solid desktop
folder that even if its content goes beyond the scope of my work (because |
collected a substantial number of documents ranging from several subjects
integrated on SDG matters), it appeals to be much of interest for further
applications and to bear additional information. The folder named “SDG”
englobed other folders with all the materials and data that | have gathering
during my internship period (Annex 2). That folder was later left to DGT. At that
point, | acquired compact knowledge regarding geospatial information and
indicators, as well about international initiatives and main stakeholders.
Thereafter, | made my first internal presentation entitled “Geospatial Information
in the context of SDG Indicators”. That presentation had a positive impact and
feedback from the attendees: Mario Cateano, Rita Nicolau and Cristina Garret.
The structure was the following: a) the Sustainable Development Goals b) SDG

Indicators ¢) SDG Indicators and geographic information d) International

10



initiatives e€) The Portuguese status f) DGT role g) Documentation. As a matter
of fact, when | dealt with an important subject, | was offered to present it to my
supervisors or/and to other personal who followed my work. Thus, two other
main sessions were presented: one deliberating an external solicitation by the
Food and Agriculture Organization (FAO) of the United Nations for the indicator
15.4.2 — Mountain green cover index, and other, when my tasks concerning the
analysis between SDG geospatial indicators and DGT indicators system was
completed. Notwithstanding, other smaller or individual sessions were made
when necessary, such as presenting the indicator 11.3.1 in its first exploratory
analysis. Those presentations were important not only for my supervisors’
access and evaluation of my work, but also to share important information, as
well to deliberate about actions to be taken, work guidelines to follow and

strategies to implement.

Meanwhile, | received my first work task from Mario Caetano to analyse the
document “The territorial dimension in SDG indicators: the contribution of
geospatial data and analysis and its combination with statistical data - 11.3.1 |
Ratio of land consumption rate to population growth rate” from UN-GGIM:
Europe | Work Group on Data Integration | subgroup 2. DGT had gotten the
request from INE. | was told to analyse the document and to express my
suggestions and comments. One of those earlier suggestions was well
accepted at the time: a potential disaggregation of the indicator by migratory
status. In fact, this type of request (documentation reviewing and delivering
contributions) was a common practice during the internship period. Therefore,
analysing and reviewing draft versions and other important official institutional
documents was an active part of my work at DGT, pointedly on the first months.
This was done mostly within the scope of UN-GGIM: Europe Work Group on
Data Integration. As already mention, Francisco Vala (INE) was the coordinator
of the UN-GGIM: Europe Work Group on Data Integration subgroup 2 - The
territorial dimension in SDG indicators: the contribution of geospatial data and
analysis and its combination with statistical data. | delivered my contributions,

suggestions, feedback or comments to documents such as the “Draft policy
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paper on the integration of statistical and geospatial information”, “UN-GGIM:
Europe | Work Group on Data Integration | subgroup 1 Policy Paper on the
Integration of Statistical and Geospatial Information Contributions Portugal”,
“The territorial dimension in SDG indicators: the contribution of geospatial data
and analysis and its combination with statistical data - Phase 3 | Analysis of
Indicators”, among others. Those contributions were mainly regarding indicators
conceptualization and definitions. Those working tasks can be referred as
‘indicators metadata analysis”. In that context, the most important documents
that benefit from my work were: “The territorial dimension in SDG indicators: the
contribution of geospatial data and analysis and its combination with statistical
data — discussion™ and “The territorial dimension in SDG indicators: the
contribution of geospatial data and analysis and its combination with statistical
data - INDICATOR 11.3.1 | Ratio of land consumption rate to population growth
rate”’. Moreover, | followed the activities of the subgroup 2 Territorial dimension
of SDG indicators, as | was added to the group e-mailing list, thus, receiving the
correspondence sent by its members which occurred regularly. This was
important because it let me access the group’s communication and kept me
updated on their activities. Accordingly, as DGT actively participate in that UN
GGIM: Europe group and due to the institutional cooperation with INE, this work
was relevant for the mapping agency, as it was discussed. At the time, | was
DGT’s representative.

6Accessible through: http://un-ggim-

europe.orqg/sites/default/files/Discussion SDG 11%203%201 Ratio%200f%20land%20consumption%20r
ate%20t0%20population%20growth%20rate.pdf#overlay-context=content/wg-b-data-integration
"Accessible through: http://un-ggim-

europe.org/sites/default/files/SDG_11.3.1 Ratio%200f%20land%20consumption%20rate%20to%20popula
tion%20growth%20rate.pdfffoverlay-context=content/wg-b-data-integration
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As it was previously mentioned, one of my goals and tasks was to guarantee a
valuable working collaboration with Statistics Portugal considering DGT-INE
cooperation agreement. Statistics Portugal SDG working team was composed
by elements of their Unit for Coordination of Territorial Statistics: Catia Nunes,
Diana Almeida, Inés Fontes and Francisco Vala, the team leader. About a week
after my first internal presentation, | have met with Céatia Nunes at INE
headquarters, facing a first understanding of the working paths thereafter. It was
also a convenient session to deliver some questions and resolve doubts. | was
the only representative of DGT on that meeting. We had debated about tasks,
indicators, guidelines, and targets to achieve. It was also an opportunity for INE
dispose me into the SDG context regarding their framework. From an UN
GGIM: Europe Group on Data Integration sub group B task to select 1-3
indicators (namely 11.2.1 and 15.1.1 from tier I; 11.3.1 classified as tier II;
11.7.1. belonging to tier Ill), | was informed that in due time, INE and UN-GGIM:
Europe sub group would request to DGT- consequently, to me- to deeply study
the indicator 11.3.1, advancing for its corresponding analysis, application,
calculation and production. Additionally, | strengthened DGT’s position to
straightly cooperate with INE and UN-GGIM on SDG issues, assuring a

fundamental active participation.

| was motivated to develop ideas, to help build something useful, to work on
demand in all “geospatial’” aspects that could arise from that. However, it was a
less positive aspect to notice that the national progress towards SDG
implementation was far from what | have expected. From a governmental side,
there was nothing relevant to instate about SDG indicators monitoring (that is, in
the scope of the indicators mainly). The spectrum of SDG monitoring would be
improved if moving onwards to create an SDG platform to disseminate the
information onto a geoportal. As it would be worthwhile to create a national
indicator set list adapted to the Portuguese reality. “More could be done”, it was
the reflexion. The lack of agility from a top-down hierarchy leaves other
institutions resting their potential to address and leverage SDG monitoring and

progress. The motivation is there but needs to be promoted. Yet, INE is an
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essential institution and plays a vital role to coordinate other institutions and to
disseminate (statistical) information, guarantying that SDG indicators are
implemented. All those insights are supported from the documentation
consulted (saved on the SDG desktop folder), from all national and international
contacts that | had with SDG key actors, and from all that | have learnt and

experience in this internship.

After that first meeting with INE, | have been in another internal meeting with
Méario Caetano and Cristina Garret, both designing a work plan basis (Table 1).
The outcomes from the plan will be later shared on the report. A couple of
weeks after, | finally had concluded the internship working plan description, a
generical document, yet, presenting 9 work phases: a) study UN SDG b)
Explore SDG indicators c) ldentify and get to know the international initiatives
dedicated to geospatial information and SDG indicators d) understand the
national strategic framework e) Highlight DGT role towards SDG indicators in a
direct articulation with INE f) Identify and list indicators that potentially benefit
from the integration of geospatial information partially, or, integrally @)
Harmonize and compare the identifies SDG indicators with DGT indicators
system h) Suggest geospatial indicators to be applied, calculate and produced i)
application of those indicators: testing, choose the best methodology,
calculation and output. At the time of that document, | already had finalized

tasks until point f).

TASK DESCRIPTION OUTPUTS GUIDANCE
Identification of SDG indicators List of SDG indicators with
1 that can benefit from geographic geographic information source | Mario Caetano
information produced by DGT from DGT
1) List common indicators
present in more than one
indicator system
Mapping indicators associated
with territory planning and urban 2) Harmonization proposal for Cristina Garret
2 development from the point of similar indicators presented in
view of synergy and integration more than one indicator
system
3) List the remaining indicators
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1) Comparation of the
methodological application
using raster and vectorial data
Development and methodological | type, selecting and evaluating Mario Caetano
3 application for the indicators the criteria from the best option
identified in 2. 1) and 2. 2)
2) Application of the Cristina Garret
methodological approach
selected and calculation of the
indicators identified in 2.1 and
2.2)

Table 1 — The first working plan basis. Source: author

After finalizing, presenting and delivered to DSOT the work “Analysing DGT
indicators systems containing geospatial information”, detailed in the chapter 4
of this report, | started to work on the indicator 15.4.2. Mountain green cover

index, which will be further explored in section 6.3.

A first milestone reunion with DGT and INE SDG working teams happen at DGT
headquarters in the middle time of my internship period. The attendees from
DGT, apart from me, were high-level representants: Mario Caetano, Cristina
Garret and Ana Seixas, DGT sub-director. From INE’s side, all members of
their SDG working team. That meeting impulse the kick-off facing indicator
11.3.1 work conjuncture. | had an active participation, presenting some slides
about the work | committed until then. It was afterwards my task to produce and
deliver to INE a methodological systematization document for that indicator,
suggesting proposals for the indicator’'s operationalization taking into account
different calculations options and methods. In fact, the work developed at DGT
regarding this indicator had two primary lines: a solid articulated collaboration
with INE/UN GGIM in order to respond to requests and demands foreseen in
their guidelines; a coextensive research investigation lead by Rita Nicolau —
where | was the research assistant-, assuming to test and apply other
methodologies different from the one’s previously requested. Those work paths
would be later accessed on the main chapter “Implementing SDG indicators”.
From that meeting, DGT acknowledged that the best data source to use for the

national production of the indicator 15.4.2: Mountain green cover index was
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COS. This was supported by the conclusions from my work towards the
indicator. Additionally, an institutional shift also resulted from the meeting. Since
most of the information from UN GGIM: Europe reached just to me within DGT,
Mario Caetano was from that moment on the contact person that would follow
the group’s activities from an institutional point. Nevertheless, | kept a direct
contact with Catia Nunes and Diana Almeida in relation to more practical issues
about SDG indicator 11.3.1.

Whence, the focus of my work was integrally dedicated to all events from
indicator 11.3.1, even if one or another time | was called to some spare work
(explained in the next section). Accordingly, together with Rita Nicolau we were
in charge for those activities on the following months. From a side, testing
methodologies and applications to produce the indicator following the
investigation line settled at DGT by Rita. From other side, working towards
INEs intentions and methodological suggestion to calculate the indicator at a
national level for reporting. Both diverged among them. From the investigation
line followed by DGT internally, we started to produce an article to submit for a
special issue "Geo-Information and the Sustainable Development Goals
(SDGs)" announced by the ISPRS International Journal of Geo-Information. An
in-depth approach will be presented in the dedicated section to depict what has
been done.

About one month and half before the terminus of my internship, the second

reunion with INE took place again at DGT. This time, Francisco Vala, Catia

Nunes and Diana Almeida were accompanied by Bartholomeus Schoenmakers,
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who had been working along GEOSTAT 3® project. Bartholomeus was
impressed and interest in the work we were developing, which caused a good
feedback. From DGT side, it is worth to empathise the presence of Nuno David
from DSOT. He was recently introduced to the SDG context. It was anew
environment for him. Thus, | started to regular contact and meeting with Nuno,
introducing him the theme, delivering all my knowledge, experience, and, in a
most practical way, the entirely SDG folder, including my work. Soon | would
leave, but SDG framework needed to be maintained in the best way. And Nuno
assured that with my support. It was therefore a transition time. At the same
moment, Mario Caetano took the decision to transfer all of SDG/UN-GGIM:

Europe working sphere to DSOT.

In that same reunion, | have introduced developments regarding both lines of
work conducted on the indicator 11.3.1 From that, it was agreed a deadline to
disclose the indicator’s production. INE added the intention to report the
indicator using another operational approach (namely, land use efficiency),
considering a disaggregation to the municipality level. Also, it was necessary to
make an ultimate official statement to decided which LCLU class from COS
would be included to gauge the soil consumption variable. DGT was imperative
in that resolution. To response to all of those issues, DGT agreed to outcome

with an institutional document to deliver to Statistics Portugal.

The subsequent DGT-INE meeting was the very last one that | attended. DGT
referred the importance of the core aspect from the major work that | have faced
concerning the indicators harmonization (chapter 4). The monitoring of DGT's

main instruments regarding territory planning policies provided the opportunity

8 A statistical geospatial framework for sustainable development
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to aligned indicators from different sources into a single line, avoiding
repetitions and double efforts. The reunion highlighted two main points within
the scope of the last working tasks developed. First, the presentation and
discussion of the institutional document previously referred in the last reunion.
The report, “Analysis and methodologic development to establish simplified
versions of the SDG indicator 11.3. 17, showcased the results of the indicator’s
production taking into consideration the investigation line developed at DGT
accordingly to INE"s methodological request. For that report, | contributed with
the calculations for the indicator as well preparing and producing all the maps.
Secondly, it was discussed and justified the selection of land use classes that
could represent soil consumption concept placed on the indicator definition,
considering DGT’s expertise and experience on the field. DSOT had an
important position on that decision. From that moment, INE demonstrated
higher interest in the other investigation line which | was developing with Rita
Nicolau, as an alternatively approach for the indicator production. Yet, the
official national report would come out from the document “Analysis and
methodologic development to establish simplified versions of the SDG indicator
11.3. 1”. This was indeed the final point of my period at DGT. My work was
(almost) completed. The manuscript essential GIS core work was developed.
The calculations of the indicators 11.3.1 and 15.4.2 have been done (later, with
COS 2015 released | have updated this last indicator with the new dataset). The
SDG folder transition to Nuno David was finalized. | can say that the

cooperation that | had with DGT was successfully accomplished.

In summary, the internship can be divided in three phases already discussed on
this section. In the first phase, | have studied about the SDG indicators and
geospatial information, delivered the internal presentation, had the meeting with
INE, and worked independently for the work request proposed by DSOT. The
second phase started by the time of the first DGT-INE SDG meeting. That
phased included the production of the indicator 15.4.2, the intensive research
about the dasymetric mapping technique and about the indicator 11.3.1, and,
consequently, the production of core information to produce SDG indicators.

The very last phase comprises the last meetings with INE, the transition of the
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SDG to DSOT and to Nuno David, and lastly, the production and calculation of

the indicator 11.3.1, both in the external and internal development lines.

2.3 Other side work developed in DGT

During my internship, even if | was centred upon the aspect of geographic
information and SDG indicators, | had the liability to develop additional side
work, supporting other tasks or simply giving back up and contributions. Those

side works were mainly short.

The first of those began with a request from DGT sub-director to study and
analyse the document “Statistical Grids for Norway” (Strand and Bloch, 2009),
which potentially could be related with what | would do next with SDG
indicators, specifically for spatial data analysis and visualization. From that, |
have created a small power point presentation and the feedback was excellent.
This matter stayed on stan-by, as other priorities arise. Yet, | was told to later

present the work in the internal INSPIRE working group.

The next solicitation from professor Méario Caetano, was to access DGT's
contribution for the SDG indicator 6.6.1: Change in the extent of water-related
ecosystems over time. UN Environment Freshwater Team asked for reporting
baseline data that they have generated utilized earth observations, as they
notice lack of published data for that indicator at a national level. That call was
made to INE, which shared with the partner institutions to evaluate the situation.
After considering the indicator, | notice that it was part of a priority goal for the
Portuguese government (Goal 6), and we have pronounced that the only
contribute that DGT could add, was in terms of the spatial delimitation of the

Portuguese coast.
DGT received a requested from the Urban Agenda SUL Bologna "team"

regarding Action Area 5: Indicators of land take, to do a stocktaking of indicators
that are already used by member states (MS) and European Union (EU) regions
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for measuring (gross/net) and take, soil sealing. The point was to have an
overview of the different definitions and methods for measuring land take and to
identify additional indicators able to effectively measure the side effects
produced by land take. To response to that, it was necessary to fill an attached
received form. Naturally, Marta Magalhdes from DSOT, looked form my

contributions to that request. As so, | filled the form as intended (Annex 3).

In one task articulated with DSOT, | have worked conjointly with Rita Fachadas,
another intern student at DGT. Cristina Garret asked us a technical note that
should reflect an analysis for the SDG’s indicators 11.3.2: Proportion of cities
with a direct participation structure of civil society in urban planning and
management that operate regularly and democratically and 11.a.1: Proportion
of population living in cities that implement urban and regional development
plans integrating population projections and resource needs, by size of city.
From my part, | have pictured their status regarding UN and EU developments,
as well identifying the definition of the referred indicators by some nations.
Afterwards, we both composed the technical note, including the explanation,
analysis and perspective about those indicators and their suitability for an
application at a national level considering the Portuguese reality, proceeding
with a methodological proposal for other two proxy indicators to be
implemented: “level of citizens confidence in their residential municipality and
“performance of municipalities in planning and land management issues”. This
work was later used as an explanatory note from DGT to INE regarding the
institutional cooperation and the SDG interconnection. Additionally, Cristina
Garret asked me to review and complement the work done by Rita Fachadas in
terms of matching the SDG indicators and their potential association with action
measures of the action plan from the National Programme of Territorial
Planning Policies (PNPOT).

In the meantime, | was convoked for an internal work session dedicated to

Territory Planning State Report (REOT), a theme receiving high importance at
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the time in DGT. The goal was to understand how REOT indicators could

related to SDG indicators, in order to avoid duplications.

3 SUSTAINABLE DEVELOPMENT GOALS

3.1 SDG and the 2030 Agenda

The 2030 Agenda for Sustainable Development adopted by the United Nations
General Assembly on 25 September 2015 aims to transform our world, stating
an action plan for people, planet, prosperity, peace and partnership (United
Nations A/RES/70/1, 2015). This universal and holistic approach acts in the
social, economic and environmental fronts, calling for a deep transition in the
way that humanity looks and works for development, emphasising well-being
and sustainability for all nations (OECD, n.d.). The new agenda is the natural
replacement of the 8 Millennium Development Goals (MDG), a resolution
adopted in 2000 which was focused to reduce extreme poverty, yet, mainly
targeting the developing countries (United Nations A/56/326, 2001). Many
lessons were learnt from the MDG (UNDP, 2016). Not surprisingly, MDG taught
that for monitoring and measuring progress, data is an indispensable element,
otherwise, the lack of quality data and analysis offer a serious limitation (United
Nations, 2015; World Bank Group and UNDP, n.d.). One of the most important
aspects from the MDG-SDG transition, is the acknowledgement that geospatial
data can support monitoring in many aspects of development (United Nations,
2015).

At the core of the 2030 Agenda are placed the Sustainable Development Goals.
The SDG were born in 2012 at the United Nations Conference on Sustainable
Development in Rio de Janeiro, Brazil (United Nations A/RES/66/288, 2012).
They are a set of 17 fundamental goals encompassing 169 targets that need to be
achieved to guarantee a better planet for all. Those goals are not only highlighting
the need for climate action, the need to eradicated poverty, or the gender equality

need. The Sustainable Development Goals (Figure 1) commend a broad and
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integrated perspective of the priority needs concerning the 5 P’s of the sustainable

development (people, planet, prosperity, peace and partnership).
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Figure 1 — The 17 Sustainable Development Goals. Source: United Nations

The support for implementing the 2030 Agenda is guaranteed by concrete
actions and policies declared on the Addis Ababa Action Agenda of the Third
International Conference on Financing for Development (United Nations
A/RES/69/313, 2015). Yet, the success of the SDG implementation relies on the
active involvement by all stakeholders, from the governments, civil society,
private sector, academia, non-governmental organizations (NGO) and citizens.
One of the strongest statements that clearly differ from MDG, is the recognition
that “no one will be left behind”, meaning that the goals and targets must be
achieved in all the countries, for all the people, and for all the society segments

(United Nations A/RES/70/1, 2015). Nonetheless, the SDG’s are not legally

mandatory.

3.2 Indicators

To follow, monitor, measure, evaluate and track the progress over sustainable
development goals and their targets, a set of 232 indicators have been
constructed. They are called UN SDG indicators and assume a global
approach. Each indicator is articulated within a certain target from a certain goal
(Figure 2). The indicators were classified into three tiers (Figure 3) based on

their level of methodological development and data availability for their
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development at the global level (Nicolau et al, 2019). Tier | means that they
have an established and acceptable methodology and that data is already
available at a global level; Tier Il represents indicators embody an established
and acceptable methodology, yet, data is not regularly produced or available;
Tier lll indicators do not carry an international agreed methodology (UN-Habitat,
2018). To ensure that no one is left behind, quality, accessible, timely, reliable

and disaggregated data is needed (United Nations A/RES/70/1, 2015).
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SDG indicators

migratory status,

A/RES/71/313,

should be disaggregated by income, sex, age, race, ethnicity,
(United Nations

disability and geographic location

2017). For effective global monitoring,

The sustainable



development solutions network itemized ten principles for the indicators:
1.Limited in number and globally harmonized; 2.Simple, single-variable
indicators, with straightforward policy implications; 3.Allow for high frequency
monitoring; 4.Consensus based, in line with international standards and system-
based information; 5.Constructed from well-established data sources;
6.Disaggregated; 7.Universal; 8.Mainly outcome-focused; 9.Science-based and
forward-looking; 10.A proxy for broader issues or conditions (UN-SDSN, 2015).
The indicators have two main intentions: first, as a management tool, they will
allow nations to monitor progress towards sustainable development and help to
develop and implement strategies for achieving the SDG; second, they will
serve as a report card by measuring the progress to achieve their target and to
provide accountability of governments to their citizens (UN-SDSN, 2014).

The UN statistical commission (UNSC), a division of the department of
economic and social affairs (DESA), had the task to determining the UN SDG
global indicator framework. In 2015, the UNSC formed the Inter-Agency and
expert group on sustainable development goal indicators (IAEG-SDGs) to
develop and implement the indicator’s global framework, which later were
adopted by the General Assembly on July 2017, within the resolution
A/RES/71/313 (United Nations A/RES/71/313, 2017) Before, the IAEG-SDG
already had proposed the global indicator framework, which was submitted to
the 47" session of the UN statistical commission in March 2016 (European

Space Agency, 2018).

Each indicator embodies a custodian agency- an UN body or an international
organization- responsible, among other things, for their coordination and report,
and to support nations with methodologies and data for monitoring the
indicators (idem). At a regional level, EU developed an SDG indicator set list
aligned with the UN global indicator list, with 100 indicators relevant to the
region, allowing SDG being monitor in the context of a long-term EU policies
(Eurostat, 2018). They are called EU SDG indicators. Those are fundamental
for the EU’s sustainable development strategy to embrace 2030 Agenda to
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Europe (European Commission, 2016). Yet, it is important to understand that
each nation has a vital role to prepare their own priority and suitable indicators
set list fitting the national context. Countries should not be limited to report or
wait for custodian agencies report their data. They need to go beyond, taking
ownership and establishing national frameworks, and constructed their own
SDG national indicators set, considering UN Sustainable Development Goals
(United Nations A/RES/70/1, 2015; UNOOSA, 2018b). As noted by IAEG-SDG,
the indicators proposed are intended for global reviews (Eggers, 2016). After all,
national monitoring is the most important level, and countries can define the

nature of the indicators to response to their needs (UN-SDSN, 2015).

3.3 SDG and Geographic Information

3.3.1 Geospatial Indicators

The UN resolution Transforming our world: the 2030 Agenda for Sustainable
Development have a particularly engaging declaration for the geospatial
community: “We will promote transparent and accountable calling-up of
appropriate publica-private cooperation to exploit the contribution to be made by
a wide range of data, including earth observation (EO) and geospatial
information, while ensuring national ownership in supporting and tracking
progress” (United Nations A/RES/70/1, 2015). Earth observations and
geospatial information, will, therefore, extend capabilities to produce those
indicators. The need for geographic location and disaggregation is out there. As
| could understood after studying the UN SDG indicators and their background,
some of them are only possible to be produced with the integration of this data
sources. Their integration into SDG monitoring is crucial to capture the
sustainability and reinforce SDG global framework, principally due to their
continuant spatial and temporal resolution (GEO, 2017). SDG’s are then
positively impacted by the benefits from the use of satellite applications; e.g.
when combined with statistical data, EO data and analysis can enabling to
monitor changes over a period of time (UNOOSA, 2018a; Digital Globe, 2016).
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Three key advantages of satellite EO data for SDG are: (1) satellite EO data
makes the prospect of a Global Indicator Framework for the SDGs viable; (2)
the potential to allow more timely statistical output; (3) improved accuracy in
reporting by ensuring that data are more spatially-explicit (European Space
Agency, 2018). As EO data and information can support the achievement of at
least 12 SDG goals, programmes like the Copernicus® have an opportunity to
demonstrate and showcase the contribution of their features to help achieving
the Sustainable Development Goals (Roeland, 2017). Earth observations and
geospatial information can significantly reduce the costs of monitoring and
make SDG reporting feasible when just limited resources are available (GEO,
2017).

Geospatial information aggregated with statistical information can be essential
to produce certain indicators, such as the 11.3.1 — Ratio of land consumption
rate to population growth rate. Within that necessity, the Global Statistical
Geospatial Framework (Figure 4) assures a high-level framework expressed by
5 broad principles that are considered essential for integrating geospatial and
statistical information (UN EG-ISGI, 2018). Geospatial information it is important
because provide the content and context for understanding natural and human
systems (Jarzabek, 2015). It is essential obtaining geospatial data about
people, built and natural environments (Hadley, 2018). Hence, a minimum list of
global fundamental geospatial data themes was created to be implemented
within the scope of SDG (United Nations E/C.20/2018/7/Add.1, 2018). Themes
are a high-level categorisation of subject matter which can be further broken
down into sub-themes (Hadley, 2018). The minimum list was extended to an

9 European Union's Earth Observation Programme. It offers information services based on satellite Earth
Observation and in situ (non-space) data.
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elaborated set of national fundamental data themes (Figure 5) to contribute as
data inputs to the goals and targets by means of the global indicator framework,
considering a same-time challenge and opportunity for the national geospatial
information agencies (Scott and Rajabifard, 2017,). Not less important, is to
consider that geospatial information can contribute to the indicators and their
metadata in the following: a) as a direct indicator in itself; b) to support and
augment statistical; c.to improve the production process of statistical data; d) to
validate national statistical data inputs; e) to communicate and visualize the
geographic dimensions and context of the indicators where appropriate; f) to
provide granularity and disaggregation of the indicators where appropriate (lliffe,
2018). Hence, the efficient use and integration of geospatial information and
EO, sometimes combined with other data types such as demographic or
statistic data, empower nations to create spatial and cartographic visualizations,
evaluate impacts, monitor changes over time, create realistic models and

improve decisions and policy-making (European Space Agency, 2018).

Accessible
& usable

Statistical and
geospatial interoperability

Common geographies
for dissemination of statistics

Geocoded unit record data
in a data management environment

Use of fundamental geospatial infrastructure and geocoding

Figure 4 - Global Statistical Geospatial Framework Source: UN-GGIM
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In the scope of my work, following my methodology and purpose, from all the
documents | have analysed, | started to compose an Excel file with a list of all
indicators that were identified by institutions or initiatives, in where geospatial
information can contribute for SDG indicators on the previously mentioned
aspects (Annex 4). | named “SDG geo-indicators” (or geospatial indicators).
This was from where | started to work for the task 1 presented in Table 1. First, |
understood which indicators could benefit from geospatial information even if in
a very small extend, since several entities already had identified those, for
posteriorly list SDG indicators with geographic information source from DGT.
Besides the number and name of the SDG indicator, that document have
dedicated columns to understand the geographic information contribution to
each indicator, to know which is the source that identified that indicator as
gathering or benefiting from geospatial features or integration, some
observations made by whom identified the indicator or in the scope of my work,
and finally, accessing if INE had at the time data in their system regarding each
indicator. The list is extensive with 61 indicators. | decided to include all the
indicators that those sources identified has a “geospatial indicator”, even if in

the minimum sense of the geospatial concept (e.g. cartographic representation
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or location-based patterns), due to two reasons: first, | acknowledged their
competence and vision to identify the indicator as benefiting from geographic
information or production, even if at a first glance, one could not agree with
certain indicators on the list; secondly, including all SDG indicators identified
from all those competent initiatives and institution, instead of continuing with my
personal input filtering that information using my own criteria, would afterwards
benefit DSOT because more indicators would be crossmatch with other
indicator systems. That does not mean that | agree with all the indicators at that
list. In which extend indicator 2.3.1, 12.a.1 or 17.6.1, for instance, can own that
relation? Yet, after shared the issue with my Rita Nicolau, justifying my reasons
to add those even if | would not agree with that list at a glance, we have decided
to maintain and add all those indicators as clarified. After my first geo-indicators
list, 1 note in a first insight that 5 indicators could benefit from geographic
information and spatial analysis from DGT. Those are 11.2.1 - proportion of
population that has convenient access to public transport, by sex, age and
persons with disabilities; 11.3.1 - ratio of land consumption rate to population
growth rate; 11.7.1 - average share of the built-up area of cities that is open
space for public use for all, by sex, age and persons with disabilities; 15.1.1 -
forest area as a proportion of total land area; and 15.4.2 - mountain green cover

Index. From those, | would deeply work on two of them.

3.3.2 International Initiatives

As a mean to address alternative data source and methodologies, the
geospatial-statistical integration, as well the use of geospatial information and
EO to produce certain indicators, the IAEG-SDG has a specific working group
on geospatial information which aims to “ensure from a statistical and
geographic location perspective that one of the key principles of the 2030
Agenda, to leave no one behind, is reflected in the Global indicator framework”
(UN-Habitat, 2018). The group has six main tasks, such as considering how

geospatial information can contribute to the indicators and metadata; reviewing
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the agreed indicators and metadata with a geographic location lens; or
identifying existing geospatial data gaps, methodological and measurements
issues (IAEG-SDG, 2016).

UN-GGIM, formally stablished in 2011, aims to address planetary challenges
concerning the use of geospatial information, including in the Agenda 2030,
providing guidelines and best practices, setting directions for the production and
use of geospatial information within national and global policy frameworks, and
building and strengthening geospatial information capacity of countries (Scott
and Rajabifard, 2015; European Space Agency, 2018). They are very active,
being a most fundamental initiative to the efficiency and effective use of
geospatial information to support achieving SDG. They have regional
committees, such as the UN-GGIM: Europe. Born in 2014, their work is to
“‘ensure that the national mapping and cadastral authorities and national
statistical institutes in the European UN Member States, the European
Institutions and associated bodies work together to contribute to the more
effective management and availability of geospatial information in Europe,
and its integration with other information, based on user needs and
requirements” (UN-GGIM: Europe, 2019). UN-GGIM: Europe has four working
groups. During my internship, | have collaborated and follow activities from

working group B: data integration.

As already mentioned, a notable important sector for SDG monitoring is EO.
The group on earth observations (GEO) and the committee on earth
observations satellites (CEOS) along with space agencies are working with
scientists, academia, governments and with the private sector in developing
partnerships for implementing UN SDG (GEO, 2017). GEO’s Earth
Observations in Service of the 2030 Agenda for Sustainable Development
Initiative 18 aims to promote the potential of EO, supporting efforts to promote
to integrate EO and geospatial information in national development and
monitoring frameworks (GEO, n.d.). Their vision states that “countries,

stakeholders, and the global community desire additional Earth observations
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and geospatial information to continue progress on improved social, economic,
and environmental sustainability” and their purpose is straightforwardly to
‘organize and realize the potential of Earth observations and geospatial
information to advance the 2030 Agenda and enable societal benefits through
achievement of the Sustainable Development Goals” (idem). CEOS ad hoc
team on Sustainable Development Goals (AHT-SDG) drive activities in support
of the SDG through GEO and other pathways (CEOS, 2018). CEOS’s
handbook “Satellite earth observation in support of the sustainable development
goals” it is a robust special edition document to understand dive deeper on the
subject (European Space Agency, 2018). It is divided in three parts: the role of
EO data in support to the SDG; stakeholders’ perspectives on EO for the SDGs;
examples of EO contribution to SDG Targets and Indicators. ESA, the
European space agency, is supporting the full realisation of EO in the UN 2030
Agenda, focusing on the global indicator framework, encouraging national
statistics office and UN statistical division to integrate EO in their practices, to
inform development policies and to ensure accountability (Coulson, 2018). ESA
has already developed a wide range of programmes concerning sustainable
development and 2030 Agenda. (ESA, 2018). The EU earth observation and
monitoring programme, Copernicus, concretely contributes to monitor SDG
indicators from goals 2,3,6,7,11,13,14 and 15, through six operational services
(Copernicus, 2018). Some of its member states are already developing
activities and promoting Copernicus use for SDG (European Commission,
2017). The North American National Aeronautics and Space Administration
(NASA) is mainly contributing in a more practical procedure delivering a free of
charge applied remote sensing training (ARSET), targeting everyone who
intends to understand how to access and apply EO to meet and support
monitoring SDG (ARSET, 2018). The UN office for outer space affairs
(UNOOSA) carry their vision to bring the benefits of space to humankind,
producing synergies joining together Copernicus and European Global
Navigation Satellite System applications (EGNSS) (UNOOSA 2018a, 2018b).
Other major geospatial institutions and companies, such as ESRI, are

committed and working towards SDG within international initiatives. Finally,
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combined geospatial and statistical initiatives such as the European forum for
geography and statistics (EFGS) or the GEOSTAT projects!® by Eurostat,

leverage and promote that integration.

3.3.3 The Portuguese Status

As it was already emphasized, the monitoring, implementation and evaluation of
the developments for achieving SDG needs to be carry out by each country,

involving not only governments but also other key actors.

In Portugal, the Ministry of Foreign Affairs together with the Ministry of Planning
and Infrastructure, has the role to general coordinate the SDG (Statistics
Portugal, 2017). Enlighten by the national report on the implementation of the
2030 Agenda for sustainable development, SDG 4 quality education, SDG 5
gender equality, SDG 9 industry, innovation and infrastructure, SDG 10
reducing inequalities, SDG 13 climate action, and, SDG 14 protecting Marine
Life, are part of the strategical priority of the nation (Ministry of Foreign Affairs,
2017).

Statistics Portugal, in the level of statistical production and analysis, has a
preponderant role to monitor and measure what is being done to achieve SDG.
They are the agency that coordinates the SDG indicators process in articulation
with other national and international entities. INE has a dedicated SGD

multidisciplinary working group dedicated to the Agenda 2030 implementation,

10 GEOSTAT 1: Creating a population grid for Europe (2010-2014);
GEOSTAT 2: A point-based foundation for statistics (2015-2016)
GEOSTAT 3: The ESS Statistical Geospatial Framework (2017-2018)
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in the statistical point of view. That was the group which whom | have worked in
a direct articulation when | was intern at DGT. Among others, the group aims to
survey the information available at INE and in other institutions, to coordinate
and contact with other entities that potentially could produce necessary
information for indicators, and, to identify lack of information (Statistics Portugal,
2017). As a practical result, a data platform with UN SDG global indicators with
data for Portugal is available through their website!!. At a national level, official
statistics available (41%) do not cover all those indicators; much of them are not
available or they are under study, and a quarter is out of scope (Statistics
Portugal, 2018).

DGT is one of the entities which INE is articulating with. DGT has an active
fundamental participation in the SDG indicators process. Evidently, DGT has a
main role in terms of LCLU and urban matters regarding sustainable
development. In my first presentation, | mentioned that DGT should extract all
the potential and value of geographic information to SDG indicators, working
into their methodology, ponder data types and sources, to produce what |
sometimes call geospatial indicators. From the background of that vision, | also
recognised that promoting the use of remote sensing products, mainly, from the
Copernicus programme, could be one way that DGT, and consequently, me as
an intern, would be facing the SDG indicators subject internally. Yet, the role of
DGT braces into exploring their geographic products as data sources to
produce information to the indicators. Thereupon, the next step is to produce
spatial analysis. As depicted, DGT collaborates with INE in a direct way.
Moreover, it suggested to support the coordination of the indicators process

11 Available through: https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine perfsdg
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with other entities, like the Portuguese environmental agency (APA) and the
nature and forests conservation institute (ICNF). Beyond that, the mapping

agency is present in the SDG international activities, such as the UN GGIM.

4. ANALYSING DGT INDICATORS SYSTEMS CONTAINING

GEOSPATIAL INFORMATION

This work task was requested by DSOT and took me several weeks to finalize.
It was an optional demand, not included in a first glance on my internship
activities. | have positively accepted it in order to add value to my internship
workflow and to learn more about the analysed systems. In fact, DSOT had high
expectations with the outcomes of this work and they were grateful for such
involvement. That is unambiguous because the objective was articulated with
their main intentions to harmonize and reduce efforts in the indicators
production, avoiding repetitions. Specifically, because the aim was to articulate
all those documents/indicators system, with focus to the internal programmes
REOT and PNPOT. Due to this work acceptance, | have postponed the
indicator 11.3.1 workplan, whereof at the time of that request, | already knew
that would be the indicator from which | would explicity work in a wide
approach. The first step was to access and identifying indicators with a
geographic/geospatial component. The six analysed indicators systems were
the UN SDG indicators (my work on them was already addressed on this
report), EU SDG, PNPOT, REOT, PT2020 — a system to monitor and evaluate
the implementation of Portugal 2020 cooperation agreement between Portugal
and the European Commission-, and the last, ISO 37120 2017 a Portuguese
Standard for sustainable development of communities - indicators for city
services and quality of life. After my completion, all the work was reviewed by
Rita Nicolau, and, posteriorly, its final version was presented and delivered to
DSOT.
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A stepwise procedure was implemented (Annex 5). Initially, for each system, it
was necessary to identify indicators containing a geospatial component,
following the same logic that | applied before with UN SDG. An indicator could
be also added to my list if it would benefit from DGT data sources input (e.qg.
COS, CAOP). For that, | have studied from side to side each system. First, |
recorded all indicators present in each indicator’'s system into an Excel file,
even if with geospatial absence (Annex 6). Then, individually, | searched for any
kind of relation with an UN SDG indicator. Utilizing Microsoft Access software to
compile information and to create databases, | selected just the geo-indicators
from the Excel file, which were then cross matched with UN SDG indicators
considering their direct or indirect relation. Some additional comments could be
noted in a dedicated column if needed. Each listed indicator from an analysed
system could be related with one or more UN SDG indicators. That was
“analysis 1: DGT indicators systems VS UN SDG”. In summary, an Excel file
with all the indicators from the 5 systems, regardless their geospatial
component, and five Access files each representing a single analysed indicator
system, containing just the geospatial indicators crossed match with UN SDG

indicators.

Onto EU SDG, 21 indicators were found to have any kind of relation with the
SDG geo-indicators, from which 7 have a direct relationship (Annex 7). For
PNOPT | hadn’t found a direct relationship with any SDG indicator (Annex 8).
Yet 11 indicators have another type of relation. REOT is a specific case. At the
time of this analysis, the document was not yet fully developed. | had just a
couple of pages explicating five territorial thematic domains which later would
be covered with indicators. Hence, | tried to look to the UN SDG geo-indicators
list and fit them in each correspondent domain, if suitable (Annex 9). A batch of
32 indicators could be included in those domains. PT2020 had just a couple of
indicators with an indirect relation with three UN SDG indicators (Annex 10).
Finally, ISO 37120 had 21 connections with the sustainable indicators, with 4

direct relations (Annex 11). In total, 93 indicators were found in a first insight.
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Some of them were later drop out of the list, as Rita Nicolau found those with

none potential relationship.

“‘Analysis 2: UN SDG VS DGT indicators systems” (Annex 12). was carry out
pretty much in the same way but from an opposite angle. All SDG geo-
indicators were listed (employing the SDG geo-indicators file) and for each one
of them, it was possible to access to any relationship with other indicator(s) from
DGT systems. 46 SDG indicators had a connection with others. It was a cross
match correspondence. On that file, by clicking on an SDG indicator, or it was
found none relation with other systems, or all the associations that each SDG
indicator had with all the other systems was displayed. The Tier classification,
the type of relationship, and, a newly added criterion, the intensity, — a personal
subjective classification based in my understanding of each relation, from 1-
strong relationship to 3 — weak relationship — were attainable. It is necessary to
take into account that some of those relationships were purely indirect. From
that file, the list of indicators was reduced after further inspection and discussion

with Rita Nicolau.

To synthesise the former procedure, | have created an Excel file “final
comparation” (Annex 13). Every single UN SDG indicator gathering a cross
correspondence with other systems was listed with information about the total
number of indicators from all correspondences, as well the number of indicators
for each type of intensity. | would like to highlight indicators 1.1.1; 7.2.1; 11.2.1;
11.6.2; 14.5;1; 15.1.1 and 15.1.2. Those had 3 or more crossing relations with
other systems. For indicators that | would later work on it, 11.3.1 was found to
have 4 relations (one major and the other medium intensity) and 15.4.2 a single
strong relation with REOT. Other interesting exercise was to access if UN SDG
indicators labelled as tier I, had a relationship with other indicators. As told by
Cristina Garret, those were the ones with most interest for my further
application. A total of 12 indicators -11.1.1; 6.1.1; 7.1.1.; 7.1.2; 7.2.1; 9.4.1;
11.1.1; 11.6.2; 14.4.1; 14.5.1; 15.1.1; 15.1.2- were within that purpose. Once

again, it must be considered that some of those relationships were indirect and
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not really interesting for DGT application. Thus, realistically, from those twelve, |
could look that some could benefit from CAOP input, but almost all of them had
just a simple cartographic purpose. Additionally, indicator 11.6.2 - Annual mean
levels of fine particulate matter (e.g.PM2.5 and PM10) in cities (population
weighted, was the only one that could benefit from a geospatial approach, in

this case from EO.

With this work, | have produced match tables between UN SDG indicators and
another indicators system hold by DGT and EU. Several comparisons were
made. Relation between SDG identified geospatial indicators had matched
against home and European indicators. Additionally, a quantitively analysis was
subject. Hence, DSOT is now able to understand which indicators can be
produced just once and included in more than one system, instead of producing
more than one similar indicator in more than one system. Yet, after finalizing all
those tasks, | could realize that few indicators had the LCLU component and
few would benefit from DGT core geographic information products.
Furthermore, for my internship purpose, | did not find something new. That is,
none of those indicators’ forthcoming from the analysis would benefit from the
scope of my work, taking into account the goal to pick indicators that would
benefit from DGT input, with exception of the indicator 11.3.1 and 15.4.2 (whose
were object from my further work), and of the indicators 9.1.1, 11.2.1, and

15.1.1. In a personal lookout, | was also interesting to work on those last.
In conclusion, most part of DGT systems do not meet UN SDG global

indicators, because SDG are complex and ranging from a wide sort of thematic
fields, and most part of the indicators do not carry any direct relationship.
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5. PRODUCTION OF CORE INFORMATION TO INTEGRATE SDG

INDICATORS

The work which took more time and from which | delivered more effort was the
production of core information to integrate SDG indicators using the dasymetric
mapping technique. The reason was that | needed to study, to test and to apply
the technigue from the scratch. This line of work expressed exactly the
methodology that would be further applied on the indicator 11.3.1. That

research activity led to the production of the already mentioned manuscript.

The intelligent dasymetric mapping (IDM) technique, introduced in 2006 by
Mennis, can be used to spatial disaggregated the population to obtain
previously unknow information for a finer level of analysis (Mennis and Hultgren,
2006). This method disaggregates the data from a zonal system (e.g.
municipalities, parishes) to a smaller system of smaller zones with the support
of ancillary information to redistribute the input original data (Gallego et al,
2011). In other words, the downscaling approach transfers data from an initial
zone to a different target zone, resulting in a finer scale raster grid output
(Reibel and Agrawal, 2007). This cartographic technique, typically illustrated as
the opposite of choropleth mapping, not only is useful to estimate population in
small areas, as it can deliver a more realistic cartographic visualization, even
with some associated limitations, e.g. the degree of uncertain (Mennis, 2009).
Dasymetric mapping techniques increase the spatial accuracy compared to
other conventional and traditional techniques, solving distortion problems cause
by the modifiable areal unit problem (MAUP) introduced by Openshaw in 1984.
(Batista et al, 2013; Openshaw, 1983). This technique is mostly exclusively
applied to population data (Mennis and Hultgren, 2005).

The purpose of this work was to disaggregate mainland Portuguese resident
population using LCLU data as ancillary information to generate population
density grids at a finer level. The main goal behind this application was to

produce core information to feed SDG, and eventually other indicators
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benefiting from this methodology and information. At a first insight, those SDG
indicators are: 11.1.1 - Proportion of urban population living in slums, informal
settlements or inadequate housing; 11.2.1 - Proportion of population that has
convenient access to public transport, by sex, age and persons with disabilities;
11.3.1. — Ratio of land consumption rate to population growth rate; 11.6.2 -
Annual mean levels of fine particulate matter (e.g. PM2.5 and PM10) in cities
(population weighted); 11.7.1 - Average share of the built-up area of cities that
is open space for public use for all, by sex, age and persons with disabilities.
The only indicator that had benefited from this information within my internship
tasks was the 11.3.1. Nevertheless, more indicators from EU and DGT systems

could potentially benefit from that integration at the same extend.

The GIS tool which allowed me to apply the IDM and to produce this work is
made available by United States Environmental Protection Agency (EPA)'? for
ArcGIS 10.3 or higher. The toolbox (Annex 14) contains a few scripts that assist
preparing vector population and raster ancillary datasets for intelligent
dasymetric mapping, performs the dasymetric calculations, and generates a
floating-point output raster of revised population density. In total, the tool has 5
steps (Annex 15): 1) Population Features to Raster; 2) Combine Population and
Ancillary Raster; 3) Create Ancillary Class Preset Table 4) Dasymetric
Calculations 5) Create Final Dasymetric Raster. The documentation of the tool
is helpful and their dedicated support it works perfectly. In fact, | had to make
some contacts with EPA requesting for their technical support. Eventually, their
reply and help contributed to tackle some issues. The selection of the tool to be
used on this working task was suggested by me. In a previously non-finalized

work carried at DGT, other GIS tools for a dasymetric approach were used. This

12 Available through: https://www.epa.gov/enviroatlas/dasymetric-toolbox
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time, after | have discovered EPA’s tool with all its simplicity and efficiency, |

strongly have recommended for our application.

Table 2 outlines the characteristics of the input population and ancillary LCLU
data, as well the output core information produced from this work task. The
statistical data source comes from INE. In the years that Census data is
available, it was preferred to use that data because it is more reliable comparing
with annual population estimates. Moreover, we could also work with data from
a parish geography to validate the model estimations. The LCLU auxiliary
information used to downscale the population was COS from DGT, and CLC
from the European Copernicus programme. Both in vector format. Specific
allocation rules were defined and associated to each LCLU category. Two
datasets with the same name “Grid Mainland PT resident population 2011” are
listed, yet, they differ in their spatial resolution due to the minimum cartographic
unity (MCU) from the ancillary geospatial products. In total, 7 disaggregated
mainland Portuguese resident population grids were produced and are ready to
be used by DGT when necessary. Those raster datasets depict the Portuguese
population distribution. Next, | will be sharing the methodological approach
conducted, demonstrating a practical exercise as an example from where | have
produced the output b) grid mainland PT resident population 2011 using
Census population and COS 2010 as ancillary information.

Population data (INE) Geospatial data (DGT and EU) Core Info
Statistical | Year Spatial Ancillary | Temporal Spatial Output
data Unity LCLU | Resolution | Resolution produced
Population | 2007 | Municipality | COS 2007 25m a) Grid Mainland
estimates PT resident
population 2007
Census 2011 | Municipality | COS 2010 25m b) Grid Mainland
population Parish (val.) PT resident
population 2011
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Population | 2015 | Municipality | COS 2015 25m c) Grid Mainland
estimates PT resident
population 2015
Census 1991 | Municipality | CLC 1990 100m d) Grid Mainland
population Parish (val.) PT resident
population 1991
Census 2001 | Municipality | CLC 2000 100m e) Grid Mainland
population Parish (val.) PT resident
population 2001
Population | 2006 | Municipality | CLC 2006 100m f) Grid Mainland
estimates PT resident
population 2006
Census 2011 | Municipality | CLC 2012 100m g) Grid Mainland
population Parish (val.) PT resident
population 2011

Table 2 — Input and output data. Note: (val.) = data ready to be used for

validation of the population estimates. Source: author

The first step adopted was the reclassification of each LCLU dataset. Both COS
and CLC nomenclature are compatible (Annex 16). That allows for
comparations and facilitates analysis. Several tests with different reclassification
categories were performed. This was a first important step, influencing the
algorithm calculation. Thus, we needed to be sure to decide for the best
reclassification. Our final decision was based onto the conjuncture of the
performance and accuracy from our many tests conducted, by discussions with
experts in the mapping agency, and based on the literature (Gallego et al, 2011;
Gallego, 2010; Joint Research Centre, 2013; Silva, 2016). The reclassification
applied was exactly the same for all datasets. Essentially, the model would later
redistribute the population within areas occupied by continuous urban fabric
(111), discontinuous urban fabric (112), sports, leisure and cultural facilities,
and historic zones (142) and complex cultivation patterns (242). All the
remaining classes are told to be inhabited (Table 3). The next pre-processing

step was to convert the data from polygon to raster. Next, | will demonstrate an
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application example of the procedure. For the following, the feature was named
COS10EPA4grd25 (Annex17).

Recode .

Value Original Code
0 12.%+13%+141+33%+4%+59% | Jninhabitedareas
1 21.%+2.2.%+23.%+24.1+2.4.3+2.4.4+ | Uninhabited areas

31%+3.2.%
2 1.42%+2.4.2% Less likely to reside
3 1.1.1%+1.1.2% Most  likely  to
reside

Table 3 — COS and CL final applied reclassification. Source: author

The first step of the tool requires two inputs: COS10EPA4grd25 and a polygon
feature class with a population count field to be converted to raster. | have
named it MUN11, a feature class in which | joined Census 2011 statistic data
with CAOP 2010. The outputs are a population raster - PopMunl11grd25- and a
population standalone table to perform calculations — Munll PopToRaster.
The second step asks for inputting Munll PopToRaster together with
COS10EPA4grd25. As outputs, it delivers a dasymetric raster with a single
value for each unique combination of population and LCLU (re)classes. It was
named DasyPopMunllgrd25. A working table will be also created to perform
the dasymetric calculations. That is told as PopMunl11grd25 CombinePopAnc.
Step 3 needed COS10EPA4grd25 as input. The output is
COS10EPA4grd25_PrestT, a preset table to the enter density values for each
recode category in order to be applied on the calculations. This was another
part of the work that took some time to tune. Many tests to assure the best
performance from the algorithm were performed. Thus, the final preset table
comprises a density value of 0.001 for the code 2 and a value of O for recode O
and 1. Code 3 was erased in order to be automatically executed. There is not
an explicit clear explanation for those density values. It was, as said before,
based on the tests and experiences. The same values were applied equally for
all datasets. The next step is intended for dasymetric calculations. It must be

added the population, the dasymetric and the preset table. Two outputs are
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delivered: a sampling summary table and a final summary table. The ultimate
step is to create the dasymetric raster. The inputs are DasyPopMunllgrd25
and PopMunllgrd25_ CombinePopAnc. The output is the continental resident
population density grid map, with a detailed spatial resolution of 25 metres
(EPopMunl1l COS10EPA4grd25) (Figure 6a, b,c).

EPopMun11_COS10EPA4grd25

Population density by pixel
(hab/25m2)

B 7346 - 12.01

B 4286 -7.345

[ 2.92-4.285

[ 1.79-2.919

[ 1.178-1.789

[ o5179-1.177

- No persons

Figure 6a — Continental Resident population distribution map -
EPopMunll COS10EPA4grd25. Source: author
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Figure 6¢ — Resident population map - EPopMunl1l_COS10EPA4grd25. Swipe

visual analysis with an ortophotomap. Source: author
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The accuracy assessment of the population grid map requires the quantification
of the disagreement between the population estimates and the true population
values for a sample of sites (Nicolau et al, 2019). Previous studies pointed the
total absolute error (TAE) as the more robust parameter to be used in the
validation stage (Gallego, 2001; Willmott and Matsuura, 2005). Here, it was
used the relative total absolute error (RTAE), a derivation of TAE, to evaluate
the ratio between the sum of the absolute estimation deviations of the modelled
variable and the sum of the known values of the same variable for all the spatial
units (Nicolau et al, 2019). A RTAE value of two means a total error on the
estimations. A value of 0 means error absence. The spatial unit used for
validation on the showcased exercise was the parish level. This was done with
zonal statistics as a table tool and then joining information. For
EPopMunll COS10EPA4grd25 the RTAE wa 0.343, a considerably accepted
value in order with other works. For the other datasets, the measured errors

were also accordingly.

This work was fundamental to produce core information which later would be
applied on SDG indicators, such as the indicator 11.3.1 — ratio of land
consumption rate to population growth rate. It was not an easy and quick task
with a simple methodology, as many tests are needed to perform the best
product. As this work was done in the scope of the national mapping agency, all
the details must be considered before coming out with the final output. The
exigency is maximized. Thus, it gathered great involvement by my side. | am
satisfied to learn how to apply this methodology because it is an efficient way to
downscale the data, and the positive aspects of dasymetric mapping are
interestingly valuable. As a matter of fact, other actors are applying this method
in the line of SDG indicators, as | understood after attending to the UN congress
in China. Yet, this technique has some limitations which | was able to identify in
the production of this work. The more irregular is the geometric configuration of
the interest areas, the more application limitations one can find, due to the
potential loose of those geometries. The model is dependent of the fitness of

the input data, in this case, population counts and LCLU classification. Then,
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errors of the LCLU classification are also inputted on these models. The
geographic information detail is considerable important. CLC spatial resolution
Is coarse to be use for this kind of application and purpose, especially when
compared with COS.

6. IMPLEMENTING SDG INDICATORS

6.1 Ratio of land consumption rate to population growth rate

The ratio of land consumption rate to population growth rate was the main
indicator towards my work at DGT. This indicator was picked by INE in the
workflow context of UN GGIM: Europe, working Group B, subgroup on the
territorial dimension of SDG indicators. INE and DGT were nominated
coordinators to complete the global metadata systematization, and to develop

and produce the indicator.

The indicator 11.3.1, under responsibility of the custodian agency UN-Habitat, is
part of the goal 11 - make cities and human settlements inclusive, safe, resilient
and sustainable and target 11.1 - By 2030, enhance inclusive and sustainable
urbanization and capacity for participatory, integrated and sustainable human
settlement planning and management in all countries. The indicator can be
unfolded into two principal concepts. As presented in the indicator metadata file,
the population growth rate “is the increase of a population in a country during a
period, usually one year, expressed as a percentage of the population at the
start of that period. It reflects the number of births and deaths during a period
and the number of people migrating to and from a country”; and the “land
consumption includes: (a) The expansion of built-up area which can be directly
measured; (b) the absolute extent of land that is subject to exploitation by
agriculture, forestry or other economic activities; and (c) the over-intensive
exploitation of land that is used for agriculture and forestry.” (UN-Habitat, 2018).

The mathematical formula proposed is abbreviated to LCRPGR.
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The work plan started after the INE-DGT meeting regarding SDG subject
thematic. Nevertheless, by some contacts stablished before with INE and by the
activities followed from the UN GGIM: Europe group, | already knew that this
would be the focus for my in-depth application. After that reunion, it was my task
to prepare and deliver to INE a document that systematize the operational
methodologies to be applied for the indicator. That would be a first important
step to determine the base LCLU (and statistical) information to be used for the

indicator calculation.

Hence, | have started to compile a document gathering all the data sources to
be taken into considering for an operational stage. The first draft of that
document gathered several datasets: COS, CLC, imperviousness (from the
high-resolution layer from Copernicus programme), global human settlement
layer (from Joint Research Centre of the European Commission) and the urban
morphological zones produced by Rita Nicolau (Nicolau and Cavaco, 2018).
Others, such as the urban atlas, the global urban footprint, or the European
settlement map were excluded due to incompatibilities to produce the indicator
(e.g. temporal resolution) as discuss internally. Those, at first glance, seemed to
be suitable datasets and where afterwards proposed as such on a new
document that along with the data, it also discussed the indicator hot topic: the
conceptualization of its definition. This document, named conceptualization
discussion, brought into question those referred data sources for a calculation
production, together with their necessary metainformation. For each proposal,
several methods of calculation were suggested in order to test which could be
the best classes to represent the soil consumption component. At the time, for
COS and CLC, three different methods to access soil consumption were
proposed: a) the soil consumption could be represented as the built-up areas of
the COS/CLC class 1; b) the soil consumption could be represented as the
built-up areas of the COS/CLC classes 1.1 + 1.2 + 1.4; c) the soil consumption
could be represented as the built-up areas of the COS/CLC classes 1.1.1
+1.1.2. With that approach, three different scales of analysis could be study. |

had a major involvement on those tasks.
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From that document requested by INE, from a next meeting with their SDG
team, and after several GIS application tests made, it was decided that the
datasets to be used for implementing the indicator would be confined to COS
and CLC, due to their importance for national reporting and European
application (this was specifically important for the scope of UN GGIM: Europe
group). Additionally, in the encounter of the difficulties that we faced to integrally
understand the formula proposed by UN-Habitat, an additional formula
proposed by the Joint Research Centre (JRC), the land use efficiency (LUE)
was adopted and added to our work production (Corbane et al, 2017). Thus, we
would further calculate them both. Meanwhile, the issue for the conceptual
delimitation of the built-up areas arise again. Until today, there is none
consensus of the exact definition to be used for the land consumption variable.
Some have the vision that all the urban area should be taking into account (built
up area + open space). Others only acknowledged the built-up areas. After an
internal and external debates with INE regarding which land cover land use
classes from COS/CLC should be used to better represent land consumption,
the selection was made over the mega class 1 artificial surfaces, excluding the
class construction sites. This class was excluded because it could contemplate
areas under construction when, the construction is over, the land cover may
change to other classes from outside of artificial areas. Using GIS, it was
possible to determine the area of each municipality occupied by the class 1
minus the class areas under construction. The population variable from the
indicator was assumed to be the total resident population in each administrative
unit (municipality). This direct approach based on data on artificial surfaces and
population estimates at municipality level was designated at DGT by the

calculation of the indicator in a simplified approach.

As requested by INE, LCRPGR and LUE (proxy to 11.3.1.) formulas were
applied at a national and at municipality level, using CAOP 2015 geometry.
Table 4 shares all indicators produced and information regarding the reference
period and data sources used in their application (Table 4). The calculations

results were shared to INE, in an institutional official document. | have
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contributed and produced maps and calculations for that document. Positive
LUE values mean that the urban soil consumption is slower than urban
population growth. This is the ideal situation that a city needs to achieve in
terms of urban sustainability. Those statistical results were later published as
official statistical data'®. LUE is easier to interpret and more suitable for
monitoring urban development and to capture urban dynamics than LCRPGR.
The question if the mathematically expression from the official indicator
metadata is suitable and adequate to represent the phenomena is inclined to
have a negative answer due to the limitations, such as the results interpretation
difficulties — e.g. it delivers extreme either positive and negative values. For this
work application, some of the results delivered to INE are shared in Figure 7
(Figure 7). Additionally, from a further analysis, it is shared other results by the
application of this indicator with both formulas assuming that the resident
population lives in urban areas (Figure 8a,b). On those results from figure 8, it is
important to mentioned that the LCRPGR values ranging from 38.6 to -124.2;

the LUE maximum and minimum values are 0.1 and -1.01.

13 Available through:
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_perfsdg&objetivo=11&indicador=11.3&indicador2=1
1.3.1
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Indicator short Ref.erence Data sources used to produce the indicator
name Period

COS 2007 + Resident population estimates per municipality in 2007
LUE_COS07_11 2007-2011

COS 2010 + Resident population by municipality (Census) 2011

COS 2010 + Resident population by municipality (Census) 2011
LUE_COS11_15 2011-2015

COS 2015 + Resident population estimates per municipality in 2015.

COS 2007 + Resident population estimates per municipality in 2007
LUE_COS07_15 2007-2015

COS 2015 + Resident population estimates per municipality in 2015

CLC 1990 + Resident population by municipality (Census) 1991
LUE_CLC91_01 1991-2001 _ , R

CLC 2000 + Resident population by municipality (Census) 2001.

CLC 2000 + Resident population by municipality (Census) 2001
LUE_CLCO1_06 2001-2006

- - CLC 2006 + Resident population estimates per municipality in 2006.

CLC 2006 + Resident population estimates per municipality in 2006;

LUE_CLCO6_11 2006-2011
- - CLC 2012 + Resident population by municipality (Census) 2011

CLC 1990 + Resident population by municipality (Census) 1991
LUE_CLC91_11 1991-2011

CLC 2012 + Resident population by municipality (Census) 2011

COS 2007 + Resident population estimates per municipality in 2007
LCRPGR_COS07_11 2007-2011 ) ) o

COS 2010 + Resident population by municipality (Census) 2011.

COS 2010 + Resident population by municipality (Census) 2011;
LCRPGR_COS11_15 2011-2015 ) ) ) o

COS 2015 + Resident population estimates per municipality in 2015

COS 2007 + Resident population estimates per municipality in 2007;
LCRPGR_COS07_15 2007-2015 ) ) ) o

COS 2015 + Resident population estimates per municipality in 2015.

CLC 1990 + Resident population by municipality (Census) 1991;
LCRPGR _CLC91_01 | 1991-2001 , . T

CLC 2000 + Resident population by municipality (Census) 2001

CLC 2000 + Resident population by municipality (Census) 2001
LCRPGR _CLC01_06 2001-2006

CLC 2006 + Resident population estimates per municipality in 2006.

CLC 2006 + Resident population estimates per municipality in 2006
LCRPGR _CLCO06_11 2006-2011 ) ) o

CLC 2012 + Resident population by municipality (Census) 2011

CLC 1990 + Resident population by municipality (Census) 1991
LCRPGR _CLC91_11 1991-2011

CLC 2012 + Resident population by municipality (Census) 2011

Table 4 — Indicators produced and their metainformation summary. Source:

author
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Figure 7 — Some of the results delivered to INE. Source: author
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Figure 8b — Indicator 11.3.1 application with LCRPGR and LUE formula

assuming that the population of interest lives in urban agglomerations. Source:
author

6.2 The article Ratio of Land Consumption Rate to Population

Growth Rate — Analysis of Different Formulations Applied to
Mainland Portugal

The production of a scientific article was a main intention even before | started
the internship. In my view, | would only maximize the internship experience if |
could employ my research developed at DGT for a scientific purpose. After

recognizing that the internship major investigation focus would be dedicated to
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indicator 11.3.1, it was then orderly to prepare the investigation background

towards that intention.

The article “Ratio of Land Consumption Rate to Population Growth Rate—
Analysis of Different Formulations Applied to Mainland Portugal” is a recognition
for all the effort inputted on the internship (Annex 17). This article demonstrates
and shares the internal investigation line approached and developed at DGT, in
counterpart with the work articulated with INE over the same indicator. The
approach is based on the intelligent dasymetric mapping method to estimate the
distribution of the Portuguese population living in urban agglomerations in each
analysed period. That data was mostly provided from the work produced in
chapter 5. It was discussed and employed two mathematical formulas
(LCRPGR and LUE) to access the ratio using COS and CLC, assuming that the
population of interest for the indicator are only residents in urban areas. Major
conclusions are that the computation of the indicator with the LCRPGR formula
is difficult to interpret; LUE formula is more suitable to capture urban area
dynamics and to monitor urban development. Yet, in the case of this specific
indicator and considering both investigation research lines driven at DGT, the
application of the dasymetric mapping technique does not produce substantial
different results when applying the total of residents for each municipality

administrative unit.

As Rita Nicolau was leading the investigation, | am naturally the manuscript’s
second (and correspondent) author. | have contributed with the formal analysis,
with research applications (e.g. conducting several tests which lead me to took
decisions), with the methodology applied, and, with the writing — reviewing and
editing. The suggestion and selection of the journal came from my initiative. As |
was keeping an eye on many subjects and initiatives related with geospatial
information and SDG, | found an appealing special issue "Geo-Information and
the Sustainable Development Goals (SDGs)" of ISPRS International Journal of

Geo-Information.
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As the outputs produced from my work regarding this investigation line are
explicitly reported on the manuscript, | close this section by sharing the article’s
abstract (Nicolau et al, 2019): “This paper presents a methodological approach
for the assessment of the indicator 11.3.1: “Ratio of Land Consumption Rate to
Population Growth Rate” proposed by the United Nations (UN), discussing the
definitions and assumptions that support the indicator quantification, and
analysing the results provided by different formulations applied to mainland
Portugal, at the municipality level. Due to specific limitations related to the
actual formula proposed by the UN (LCRPGR) for the computation of the
indicator, an alternative formulation derived from Land Use Efficiency (LUE)
was explored. Considering that the land to which the indicator refers may be
described by specific classes represented in Land Cover Land Use (LCLU)
maps, in the estimation of the land consumption rate we tested two LCLU
datasets: Corine Land Cover and COS—the Portuguese LCLU reference map.
For the estimation of the population growth rate, prior allocation of inhabitants to
the areas where people are most likely to reside was deemed necessary, using
a dasymetric mapping techniqgue based on LCLU information. The results
obtained for 2007-2011 and 2011-2015 showed, in most municipalities, an
increase in the urban area and a decrease in urban population, leading to
negative values both in LCRPGR and LUE in most of the territory. Clearly, LUE
performed better than LCRPGR in what urban development monitoring and
urban area dynamics trends are concerned. Furthermore, LUE was much easier

to interpret.”

This article is a significant outcome from my work experience at DGT. Hence, it
must be recognized as a constituent intrinsic element of this internship report.
The full article can be open accessed on the following web link:
https://www.mdpi.com/2220-9964/8/1/10/html.
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6.3 Mountain green cover index

Before my arrival, in the first and only INE-DGT meeting regarding SDG
cooperation, mountain green cover index (and ratio of land consumption rate to
population growth rate) was identified as an indicator from which DGT pledged
to study ascertaining if COS could be used for its production, communicating

those findings to INE.

FAO, the custodian agency for the indicator, had estimated provisional baseline
data for Portugal (Annex 18). In order to officially publish the data, FAO
requested reviewing and validation to Statistics Portugal. As DGT was the
agency in charge for this indicator, INE forward the issue to Méario Caetano, who
consequently delivered the subject to me. My task was to evaluate the data
considering FAO’s methodology and, based on the results, decide if we would
rather accept the indicator’s production, or, instead, provide alternative data at
a national level along with a technical motivation response explaining our
decision. To do that, | needed to investigate the global indicator metadata file
and the way that FAO produced the indicator. Additionally, | needed to study
COS as an alternative suitable data source to produce this indicator, based on

its own classes, metainformation, and in the relationship with the indicator

The IAEG-SDG classified the indicator as tier Il, recognizing the methodology
fully stablished into a global approach. The indicator can be disassembled into
two concepts: the mountains and the green land cover classes. The mountains
are defined as describe by Kapos et al (Kapos et al, 2000), that classify them

into six classes considering the slope, altitude and local elevation range. The

56



LCLU component is classified according to the intergovernmental panel on
climate change (IPCC) scheme, which defines six main classes (IPCC, 2006).
The land cover classes defining the green component are forests, grassland
and cropland. The remaining classes of settlements, wetlands, and otherland,
are excluded of the green cover index formula. FAO computed the indicator
using Collect Earth tool** based on visual interpretation of remote sensing
imagery to create a stratified systematic grid sample plots generating LCLU
classes.

Meanwhile, three important aspects were addressed to for FAO, in order to
access: a) if there was a fixed reference year for the reporting of this indicator,
since the identified source for the indicator was COS, which is not updated on a
yearly basis; b) if FAO could send us the georeferenced information (shapefile)
with the definition of the mountain areas that they have used to implement the
indicator; c) if FAO could confirm the number of sample units used for Portugal.
From all those questions, it was just replied that no document was available
because Collect Earth software is used for several applications, each of them
having their own customization. The idea behind that application is that the
fields included in the database are intuitive and self-explanatory. For the other
questions addressed, it did not reach me any answer. Hence, | needed to
deliberate and find GIS mountain data, and posteriorly analyse FAO sample
unites. | have decided to produce the indicator with COS 2010 — later | would
updated with COS 2015 after discussing the issue with Nuno David at the time
of the SDG transitioning to DSOT- as well with CLC 2012 - in order to have data
from the Portuguese islands.

14 Additional information available through: http://www.openforis.org/tools/collect-earth.html
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GIS data for mountains was easy to find. | have downloaded it from FAO official
website!®. It is a global vector mountain area map produced in 2015 based on
Kapos classification. | clipped the map just to my interest area, continental
Portugal, Azores and Madeira island. Then, | noticed that Portugal only had the
following mountain classifications: Kapos 4 = elevation of 1 500-2 500 m and
slope = 2°; Kapos 5 = elevation of 1 000—1 500 m and slope = 5° or LER (Local
Elevation Range in the radius of 7 kilometres) > 300 m; and Kapos 6 = elevation
of 300-1 000 m and LER (Local Elevation Range in the radius of 7 kilometres)
> 300 m. | had then created three new shapefiles representing each Kapos
classification for Portugal (Annex 19). From that data, | was able to make some

calculations (Table 5).

Total Area* Total Mountain Area
PT region Area (km?) PT region Area (%)
Continent 89102.14 Continent 31.22%
Madeira 801.51 Madeira 65.84%
Azores 2321.96 Azores 45.65%
Total 92225.61 Total 31.11%

*Calculated with CAOP 2016
Mountain area by Class (km?)

PT region K4 K5 K6 Total
Continent| 70.11 1553.20 | 26198.19 27821.49
Madeira 6.50 157.35 364.54 528.39
Azores 8.74 22.88 1028.31 1059.93

Total| 85.34 1733.43 27591.04 29409.81

Table 5 — Portuguese mountain area. Source author

15 Available through: http://www.fao.org/mountain-partnership/our-work/advocacy/2030-agenda-for-
sustainable-development/mountain-green-cover-index/data-available-for-validation/en/
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For land cover classes, it was necessary a correspondence between IPCC and
COS/CLC classification categories. Cristina Igreja, a technician of the
geographic information section, made me available that correspondence in a
word file. From that information, | reclassified COS and CLC into the six main
IPCC categories. With all the materials already collected and processed, | was
then able to produce statistics for this indicator, applying national (Annex 20)
and European (Annex 21) data products. The production was later updated with
COS 2015 (Annex 22).

It was time to understand and study FAQO’s indicator application methodology
for Portugal. On the same website from where | downloaded GIS mountain
data, a CSV file with data for Portugal was also available. The CSV had X and
Y coordinate fields and the classification of the land cover category for that
analysed plot. From the CSV, | have added the XY coordinates to the map,
geolocating the areas of analysis by FAO operators using their software (Annex
23). Surprisingly, none of the points were recorded in both islands, as none was
observed in mountain areas with Kapos 4 classification. In fact, when | returned
to analyse FAO baseline data, | checked that Kapos 4 classification was non-
existent. | wondered how the GIS data used by FAO have Kapos 4 classification
for Portugal, yet, FAO analysis did not assume that in the indicator’s production
(Annex 24). Their land cover classes analysed were mainly forest classes.
Other classes had none or few analysis plots. Also, perchance due to different
coordinate reference system, in a total of 107 points analysed for the country,
five were found outside of mountain areas and two outside the Portuguese

territory. Yet, the points were nearby both locations (mountains and Portugal).

The final indicator production for each data source is showed on Table 6 (Table
6). The index is calculated based on the summation of the green cover classes
divided by the total mountain area. The scale is simple: 0 means no green
vegetation; 1 indicates that the entire area is covered by vegetation. The
methodology summary scheme can be found in the annexes section (annex

25). An additional comparison was made from FAO points classified by the
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photointerpreter against CLC and COS land reclassification (annex 26). | could
understand that the LCLU classification of the FAO points had some accuracy

problems when comparing with CLC or COS classes.

COS 2010 Mountain Green
Indicator Calculation Method (km?): Cover
Total
. Grassland/ | Total Green ]
PT region | Cropland | Forest Shrubland | Cover Classes Mountain Index
Area
Continent | 6529.74 |12790.63| 7135.36 26455.73 27821.49 0.95
CLc 2012 Mountain
Indicator Calculation Method (km?): Green
Cover
. Grassland/| Total Green Total Mountain
PT region | Cropland | Forest Shrubland | Cover Classes Area Index
Continent| 943310 |12272.75| 5188.44 26894.30 27821.49 0.97
Madeira| 53.23 | 307.82 | 113.87 474.93 528.39 0.90
Azores| 238.17 | 224.62 | 508.95 971.74 1059.93 0.92
Total | 9724.50 |12805.19 | 5811.27 28340.96 29409.81 0.96
COS 2015 Mountain
Green
. . 2 .
Indicator Calculation Method (km?): Cover
Total
. Grassland/ | Total Green ]
PT region | Cropland Forest Shrubland | Cover Classes Mountain Index
Area
Continent | 6243.23 | 12598.56 7594.89 26436.68 27821.49 0.95

Table 6 — Indicator 15.4.2 Mountain green cover index final calculations

applying different data sources. Source: author

The presented work aimed to check the accuracy of FAO’s approach towards

indicator 15.4.2 — mountain green cover index, in order to decide for validation

of that data. From the carried analysis, we can see that there is a gap on the
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results and methods considering the application done by FAO and the work |
have produced. FAO results differed in all aspects from the calculations that |
have made. The mountain area, the Kapos classification and the results are all
far from the ones | have computed using COS, CLC, CAOP and the mountains
map. | found that FAO’s approach is not so robust as expected considering a
local geography. Their methodology can be suitable for a global approach, yet,
if better data sources and methodologies are found at a national or regional
level, they should be used. CLC have higher green cover index value because
its spatial resolution is lower than COS. Therefore, it is more generalized and
catches less detailed. However, CLC application was important to access the
index and other calculations for both islands. | believe we have conducted this
process in the best way. Hence, COS is the dataset that needs to be used to
produce this indicator in terms of the land cover component. With COS, |
already produced the indicator for two years. We can visualize that even if
variations happened in the green cover classes, the index value is the same.
This work is now with DSOT, who probably will report those results in order to
publish the data. Nevertheless, | would recommend using another mountain
GIS data, derivate from the DGT geographic products, such as the digital
elevation model (DEM). The global map did not catch some Portuguese

mountain areas, due to low spatial resolution.

From this analysis, we conclude and decide that FAO should not publish the
base line data for Portugal, as we found their method inaccurate. Oppositely,
our approach was more accurate and reliable when comparing both
applications. The decision was communicated to FAO by INE’S interlocution.
The production of this indicator was only possible using GIS tools. A last
remark: | found that this analysis and the indicator application was never done

before in Portugal.
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7. CONCLUSIONS

This document aims to report the internship accomplished at the national
mapping agency. It was from my most interest to produce a compelling
structured document, sharing the outcomes from my work and experience at
DGT. At the same time, | tried to deliver a holistic lookout of what have been
done, how it was done, whom | have contacted, what | found in the starting
period, and, what | have produced and left done to DGT, which was
fundamentally all the work | was constantly developing and consequently, it is
exhibited along the report. In between, the internship thematic subject was

deliberated.

My internship at DGT was a remarkable experience. | had the opportunity to
meet with key actors from the national geospatial community. By the research |
have conducted, it was published a scientific article in a reference journal.
Additionally, | was a presenter/panellist in the United Nations World Geospatial
Information Congress. If an article production was an academic goal for this
internship, | was far from imagine that | could attend to such a congress, one of
the biggest geospatial events ever. Those are the two most significant aspects
that highlighted and valued my involvement. Even if not necessarily integrally
inserted on the report document, the presentation and the article are primary
instruments of the achievements from my internship. This internship also

reinforced my CV and GIS professional experience.

| took the internship as an open opportunity to learn and upgrade my know-how.
At an individual level, | truly believe that | have chosen the most suitable
modality comparing with other options to complete my master’s degree, namely
the development of a theoretical thesis or a more practical work project. | have
improved my GIS capabilities in a practical way, detaining more organized skills
for conducted a GIS workflow or project. My research skills and background
were also improved with the investigation carried at DGT. | was competent and
comfortable in both working alone or together with another member. | have

learned a lot with others, mainly with Rita Nicolau and Cristina Garret. And, |
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have always positively accepted and contributed to different types of work when

requested.

Employing COS/CLC, CAOP, and statistical data in a hands-on environment
was meaningful because such data sources are constantly needed in GIS
applications. Now, | possess supplemental understanding of those sources due
to the active operational work using them. Recognizing other data sources for
the first time, such as urban atlas, urban morphological zones, urban typology
areas, degree of urbanization, functional urban areas, European settlement
map or the high resolution layers, was relevant for further exercises in the
future. In an internal perspective, it was effectively necessary to learn and to get
to know deeply about DGT reality and about their geospatial products. |
obtained further geospatial knowledge and another perspective of the urban

and territorial reality.

Learning new applications, techniques, and methodologies raised my GIS
capabilities. | learnt to apply the dasymetric mapping technique, | worked with
raster and vector data models, | made data reclassifications, | acquire
information about LCLU products and geospatial and EO initiatives, and | had
access to internal restrict geospatial information products. Those are among the
topmost benefits from my work period. The direct contact with all this reality was
gratifying. Moreover, | upheld a positive and adequately collaboration with INE,
representing DGT in the best manner. Attending to several meetings,
presenting the advancements of my work, respond to requests and collaborate
with  UN-GGIM:Europe, certainly had a positive impact on my internship

pathway.

The dedicated theorical approach was essential. In fact, | barely heard about
SDG before the internship. Now, | have a much vaster knowledge of SDG and
other indicators systems rather than before. The possibility to get to know the
goals enlarged my commitment to make the world a better place. The internship

at DGT had in fact a major importance to my acknowledgment of the
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international activities willing to leverage geospatial information and EO
capacities to contribute for the sustainable development. | retain the idea that
there is out there a new opportunity for our community, the GIS community.
Thus, | intend to continue with those investigation lines. | have all possibilities to
do that, thanks to the period that | spent at DGT.

My work had a good impact on DGT. Some of the work developed was not
done before in the mapping agency neither in Portugal. The results were well
received internally and externally. | believe that It had a supplementary
signification because of the institutional cooperation with INE and with UN-
GGIM: Europe, and due to the need to response to the geographic information
necessities to produce sustainable indicators. | left for DGT an interesting
exercise that they could review and apply to avoid unnecessary efforts. With the
work of comparing indicators systems, DGT assures that indicators to be
reported will not be repeated in several systems, and, that they will only be
produced once. The geospatial indicators from the six analysed systems were
crossed matched, and the UN SDG geo indicators benefiting from DGT data
input are identified. Also, | left done the production of two important indicators
needing a geospatial input: the 11.3.1 Ratio of land consumption rate to
population growth rate and the 15.4.2 Mountain green cover index. Both were
calculated with a national and a European approach using different datasets
and different years of temporal resolution. In the case of 11.3.1, DGT has two
implicit methodologies. If desired for other purposes, DGT could use the core
information from the disaggregation of mainland resident population produced
using LCLU, to integrate other (SDG) indicators. Therefore, | left geospatial
information not limited to my applications during the internship, but to DGT, who
is able to produce other indicators from that input and work. Apart from that, |
left all the support documentation including maps, methodological notes, and
guidelines from the tests and completed experiences. It is important to
remember that | found the SDG workflow in DGT at its very beginning on the
agency. With time, | contributed with my own part for the SDG implementation

on the institution.
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Overall, | am very satisfied with my period at DGT. Yet, | will mention next some
fewer positive aspects. | would had like to implement other SDG indicators.
Even if just with a cartographic output production. Also, | was interested to work
over other specific indicators, such as the 11.2.1 - proportion of population that
has convenient access to public transport, by sex, age and persons with
disabilities. At the same extend, | would not mind participating in the production
of the REOT and PNPOT geo indicators. Yet, the time was effectively managed
to produce the indicators 11.3.1 and 15.4.2. One of the less positive points was
the dismissed of one idea and work intention: | have created a general and a
geospatial indicators setlist to be considered to measure and monitor the
sustainable progress at a national level. | supported the list by investigate other
several indicators systems not mentioned on the report, by the support from the
literature and presentations which | had consulted, and by my creative and
territorial vision. Still, | believe that some of those indicators proposed could be
compiling and further accepted for testing, development and validation. | had
the inspiration for that idea after questioning Cristina Garret, who gave me a
positive feedback, sharing that the “new” indicators eventually could become
object of interesting for the SDG itself. Finally, | had the wish to employ similar
activities that are being developed and recommended by international activities
and, at some point, | was interested to use EO for my work. In a non-individual
perspective, a late action was to involve Nuno David on the SDG framework,
which was done in the ending time of my internship. The SDG workflow would
benefit even more if | could have worked together with a person from DSOT, in
this case, with Nuno. From another perspective, DGT could suggest and
discuss to INE the creation of a geoportal, a WEBGIS platform or a specific
module in the national spatial data infrastructure (NSDI). Several nations have
an SDG hub. Even countries with less resources. | think it makes sense to have
a national SDG portal with geographic information and representation. The only
SDG monitoring website can be found at INE official website. It is purely
statistical, and It lacks a geographic approach. | have tried to do something

related with that issue, bringing the discussion to start to implement the idea,

65



but | did not have success. Another aspect is that, in my view, the creation of
national SDG indicators setlist should be a priority. It would be necessary to
involve all key actors, such as governmental agencies, data producers and
universities. Maybe even follow the same approach that | have conducted,
harmonizing indicators systems to understand which indicators already under
production would be suitable to integrate a national SDG indicator system.
Also, indicators from Tier | could already be methodological reviewed, produced
and calculated considering spatial disaggregation and other geospatial issues.
Altogether, the SDG implementation and monitoring processes would be

leveraged if this would be taken into consideration.

At the end of the day, my geospatial knowledge is far enhanced by the
internship. Learning from experts considerable upgraded my GIS competences.
And for that, | am sincerely grateful to DGT, which gave me an opportunity and

contributed for my growing process.
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Annex 3 — Side work done for DSOT

National Level

S0URCE

INDICATOR DEFINITION

METHODOLOGY

DATASETS

DATA RESOLUTION

DATA COVERAGE

REFERENCES

DGT/INE

Urban land use (3}

Land classified as urban / total area

Directorate-General for Territory:
Planned Land Use Map (CRUS)
Official Portuguese Administrative

Map (CAOP)

National

Urban land use density

Present population / Land classified as urban

Directorate-General for Territory:
Planned Land Use Map (CRUS)
Official Portuguese Administrative
Map (CACP)

Statistics Portugal (INE): Census
Population data

National

Statistical Council, Portugal 2020 Context
and Result Indicator System (GT PT2020)
[June 2016)

Change of artificial territory areas

3% of change of artificial territory area by
municipality taking into account the initial
and last referenced years

Land Use Land Cover Map (COS)
COS is a vector data model
national product under the
responsibility of the Directorate-
General for Territory (NMCA
Portugal) and corresponds to
polygonal maps that represent
homogenous land use/cover units.

The reference mapping unit
corresponds to 1 hectare, with a
defined distance between lines
egual or higher than 20 meters
and a percentage equal or higher
than 75% of a given land
use/cover thematic class.

National (Continental)

Data series of COS is available for t

reference years — 1895, 2007,2010.

COS 2015 is currently under
production.

Mational Spatial Development Policy
Program (PNPOT, 2018) (Diagnosis
Document, currently under development,
20 September 2017)

Percentage of land use classified as
artificial territories

COs 2010

The reference mapping unit
corresponds to 1 hectare, with a
defined distance between lines
egual or higher than 20 meters
and a percentage equal or higher
than 75% of a given land
use/cover thematic class.

National (Continental)

Mational Spatial Development Policy
Program (PNPOT, 2018) (Diagnosis
Document, currently under development,
20 September 2017)

Ratio of land consumption rate to
population growth rate

Currently testing the implementation of this
indicator by following the UN 5DG metadata
with some adaptations

Some other indicators may derivate from this
one (g.g Total of urban expansion in km?)

CO5 1955-2007-2010
CLC 1590-2000-2006-2012

The reference mapping unit
corresponds to 1 hectare, with a
defined distance between lines
egual or higher than 20 meters
and a percentage equal or higher
than 75% of a given land
use/cover thematic class.

COS - National (Continental)

CLC — National
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Annex 4 — SDG Geo-indicators Excel file list

IND. |TIER NAME GI CONTRIBUTION IDENTIFIED BY: OBSERVATIONS INE DATA (by 18/10/17)

Proportion of population below the international poverty line, by sex, age, employment status |79t
111 1 P Pop! poverty line, by sex, age, employ! g location |- IAEG SDG WG Gl Gl or/and EO can significantly support the production of this indicator

and geographical location (urban/rural)

Proportion of total adult population with secure tenure rights to land, (a) with legally recognized |\"dect .. |-1aEc spe wa Gl
142 n ‘their rights to land"

documentation, and (5) who perceive their rights to land as secure, by sex and type of tenure | 1o =10 80 . g

“type of tenure”
211 | |Prevalence of undernourishment -ESRI
23| 11l |Volume of production per labour unit by classes of farming/pastoralfforestry enterprise size -SRI
- IAEG SDG WG GI

241 | I |Proportion of agricultural area under productive and sustainable agriculture Direct e Gl or/and EO integrated with SI can directly contribute for the production of this indicator |Proportion of agricultural area with organic farming (%) by Geographic localization (NUTS - 2013); Irregular
33.1| NI [Number of new HIV infections per 1,000 uninfected population, by sex, age and key populations - UN-GGIM Academic Network [ncidence rate of notified cases of HIV per 1000 inhabitants (No.) by Sex; Annual
332 1 |Tuberculosis incidence per 100,000 population - UN-GGIM Academic Network Incidence rate of notified cases of tuberculosis per 100 000 inhabitants (No.) by Place of residence (NUTS - 2013) and Sex; Annual
333 1 |Malaria incidence per 1,000 population - UN-GGIM Academic Network Incidence rate of notified cases of malaria per 1000 inhabitants (No.) by Place of residence (NUTS - 2013) and Sex; Annual
334 1l |Hepatitis B incidence per 100,000 population - UN-GGIM Academic Network Incidence rate of notified cases of hepatitis B per 100 000 inhabitants (No.) by Place of residence (NUTS - 2013) and Sex; Annual
39.1 1 [Mortality rate attributed to household and ambient air pollution -GEO 'SDG Indicators Global Database - Portugal
302 | | [Moraity rate atributed o unsafe water, unsate sanitation and lack of hygiene (exposure to | UN.GGIM Academic Network SDG Indicators Global Database - Portugal

unsale Water, Sanitation and Hygiene for All (WASH) services)

Paiity indices (female/male, ruraliurban, bottomop wealth quintile and others such as disabilty |
451 | MT |status, indigenous peoples and confict-affected, as data become available) for all education  [rorers, - IAEG SDG WG GI 1 orfand EO can significantly support the production of this indicator

indicators on this lst that can be disaggregated -rural/urban:

Extent to which (global citizenship education and (ijeducation for sustainable development,
47| W including gender equality and human rights, are mainstreamed at all levels in (a)national - UN-GGIM Academic Network

education policies; (b)curricula; (c)teacher education; and (d)student assessment
5.2.2| 11 |Proporion of women and gis aged 15years and oider subjected to sexual violence by persons [Indre | iacs spewe o 1 orfand £0 can signifcantly support the production of this ndicator

other than anintimate partner in the previous 12months, by age and place of occurrence place of occurrence’
5.4.1| 1l |Proportion of time spent on unpaid domestic and care work, by sex, age and location “‘:;’c";ﬁ)“ - IAEG SDG WG GI Gl orfand EO can significantly support the production of this indicator

(@)Proportion of total agricultural population with ownership or secure rights over agricultural  [Indirect: | 1AEG SDG WG G 1. Proportion of managers with owner farming type of tenure (UAA) on the population (%) by (NUTS -
5al| Il [land, by sex; and (b)share of women among owners or fights-bearers of land, by lana |45 1 orfand EO can significantly support the production of this indicator 2013); Imegular

type of tenure 2. Proportion of women in total managers with owner farming type of tenure (UAA) (%) by Geographic localization (NUTS - 2013); Irregular
sa2| 11 |Proporion of countries where the legal framework (including customary law) guarantees indirect: B .

women's equal rights to land ownership andor control land ownership
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IND. NAME GI CONTRIBUTION IDENTIFIED BY: OBSERVATIONS INE DATA (by 18/10/17)
6.1.1 |Proportion of population using safely managed drinking water services - UN-GGIM Academic Network Population served by public water supply systems (Series 2006-2009 - %) by Geographic localization (NUTS - 2001); Annual
6.3.1 [Proportion of wastewater safely treated -GEO Proportion of wastewater treated (Series 2006-2009 - 96) by Geographic localization (NUTS - 2002); Annual
- IAEG SDG WG GI
6.3.2 [Proportion of bodies of water with good ambient water quality Direct oS 1 orfand EO integrated with SI can directly contribite for the production of this indicator |Proportion of surface water bodies (%) by Geographic localization (NUTS - 2013) and Classification of chemical status; Triennial
6.4.2 |Level of water stress: freshwater withdrawal as a proportion of available freshwater resources -Geo
6.5.1 [Degree of integrated water resources management implementation (0-100) -GEO
6.5.2 [Proportion of transboundary basin area with an for water Direct - IAEG SDG WG GI Gl or/and EO integrated with SI can directly contribute for the production of this indicator
- IAEG SDG WG GI Discuss methodology and relevance with other PT institutions (lead by INE)
6.6.1 |Change in the extent of water-related ecosystems over time Direct - GEO Pilot project in the Copernicus implementation program
- INE / DGT Gl or/and EO integrated with Sl can directly contribute for the production of this indicator
7.1.1 |Proportion of population with access to electricity -GEO SDG Indicators Global Database - Portugal
7.1.2 |Proportion of population with primary reliance on clean fuels and technology - UN-GGIM Academic Network SDG Indicators Global Database - Portugal
7.2.1 |Renewable energy share in the total final energy consumption - UN-GGIM Academic Network Share of renewable in gross final electricity consumption (%) by Type of renewable energy; Annual (2)
8.3.1 |Prop of informal in gricul by sex - INEGI Mexico
8.4.1 [Material footprint, material footprint per capita, and material footprint per GDP. - UN-GGIM Academic Network [Repeated indicator (12.2.1) SDG Indicators Global Database - Portugal
- IAEG SDG WG GI
9.1.1 |Proportion of the rural population who live within 2km of an all-season road Direct sy Gl or/and EO integrated with SI can directly contribute for the production of this indicator
9.4.1 |CO2 emission per unit of value added -GEO [CO2 emission per unit of value added (Kg CO2/ €); Annual
- IAEG SDG WG GI
9.c.1 [Proportion of population covered by a mobile network, by technology Direct s Gl orfand EO integrated with SI can directly contribite for the production of this indicator
10.7.2|Number of countries that have implemented well-managed migration policies - UN-GGIM Academic Network
11.1.1|Proportion of urban population living in slums, informal settlements or inadequate housing -GEo
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IND. NAME G CONTRIBUTION IDENTIFIED BY: OBSERVATIONS INE DATA (by 18/10/17)
11,2.1 |Proportion of population that has convenient access to public transport, by sex, age and Direct - IAEG SDG WG Gl Gl orfand EO integrated with SI can directly contribute for the production of this indicator
persons with disabilties - GEO
- 1AEG SDG WG Gl
11.3.1|Ratio of land consumption rate to population growth rate Direct | GEO Reference indicator for INE and UN GGIM WG B SB 2 in a direct articulation Wli‘h DGT
o0 et Gl or/and EO integrated with SI can directly contribite for the production of this indicator
11.5.|Provortion of cies it a direct participation structure of civi society in urban planning and N oGt Excluded from DGT working plans. DGT needs to present to INE a technical note
32 nanagement that operate regularly and democratically justitying and explaining the reasons
11.5,|Direct economic loss in relation to global GDP, damage to crical infrastructure and number of  UNGGIM Academic Network SDG Indicators Global Database - Portugal
disruptions to basic services, attributed to disasters
11,61 |Proportion of urban solid waste regularly collected and with adequatefinal discharge out of total - UN-GGIM Academic Network Urban waste collected (t) by Geographic localization (NUTS - 2013), Type of collection and Kind of destination (waste); Annual (3)
urban solid waste generated, by cities
|Annual mean levels of fine particulate matter (e.g.PM2.5 and PM10) in cities (population - 1AEG SDG WG Gl
1162
weighted) - GEO
11.7.1 |Average share of the built-up area of cities that is open space for public use for all, by sex. age |y o - IAEG SDG WG Gl Gl orfand EO integrated with SI can directly contribute for the production of this indicator
and persons with disabiliies R

11.7.2

Proportion of persons victim of physical or sexual harassment, by sex, age, disability status and

place of occurrence, in the previous 12 months

Indirect:
"place of occurrence’

- IAEG SDG WG GI

European Union Agency for Fundamental Rights - Violence against women survey

1lal

Proportion of population living in cities that implement urban and regional development plans
integrating population projections and resource needs, by size of city

- INE /DGT

Excluded from DGT working plans. DGT needs to present to INE a technical note
ustifying and explaining the reasons

12.4.2

Hazardous waste generated per capita and proportion of hazardous waste treated, by type of
treatment

- UN-GGIM Academic Network

12a1

|Amount of support to developing countries on research and development for sustainable
consumption and production and environmentally sound technologies

-GEO

1311

INumber of deaths, missing persons and directly affected persons attributed to disasters per
100,000 population

-GEO

Repeated indicator (1.5.1 and 11.5.1)

UN Office for Disaster Risk Reduction - indicators for Portugal

13.1.2

Number of countries that adopt and implement national disaster risk reduction strategies in line
with the Sendai Framework for Disaster Risk Reduction 2015-2030

- UN-GGIM Academic Network

Repeated indicator (1.5.3 and 11.b.1)

14.1.1

Index of coastal eutrophication and floating plastic debris density

- UN-GGIM Academic Network

14.2.1

Proportion of national exclusive economic zones managed using ecosystem-based approaches

Direct

- IAEG SDG WG GI

GI or/and EO integrated with SI can directly contribute for the production of this indicator

1431

Average marine acidity (pH) measured at agreed suite of representative sampling stations

-GEO
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IND. NAME GI CONTRIBUTION IDENTIFIED BY: OBSERVATIONS INE DATA (by 18/10/17)
14.4.1|Proportion of fish stacks within biologically sustainable levels -GEO
- IAEG SDG WG GI :
14.5.1|Coverage of protected areas in relation to marine areas Direct eto I orfand EO integrated with SI can directly contribute for the production of this indicator [Protected areas (ha) by Geographic localization (NUTS - 2013) and Type of protected area; Annual (3)
- IAEG SDG WG GI : I
15.1.1|Forest area as a proportion of total land area Direct s G1 orfand EO integrated with SI can directly contribute for the production of this indicator [Proportion of forest area (%) by Geographic localization (NUTS - 2013); Decennial
15,12 |Proportion of important sites for terrestrial and freshwater biodiversity that are covered by Direct - IAEG SDG WG GI Gl or/and EO integrated with SI can directly contribute for the production of this indicator
protected areas, by ecosystem type
15.2.1|Progress towards sustainable forest management -GEO
- IAEG SDG WG GI Needs articulation from several other PT institutions regarding "degraded land” concept
15.3.1|Proportion of land that is degraded over total land area Direct - GEO from the metadata
- INE / DGT G orfand EO integrated with SI can directly contribute for the production of this indicator
- IAEG SDG WG GI
15.4.1|Coverage by protected areas of important sites for mountain biodiversity Direct eto G1 orfand EO integrated with SI can directly contribute for the production of this indicator
Indirect: oeo ! orfand EO can significantly support the production of this indicator
15.4.2|Mountain Green Cover Index "Mountain Green | 5E0 DGT needs to study COS as datasource for this indicator

Cover

16.7.2

Proportion of population who believe decision-making is inclusive and responsive, by sex, age,
disability and population group

- UN-GGIM Academic Network

17.6.1 |[Number of science and/or and between .
countries, by type of cooperation
17.8.1|Prop of individuals using the Internet -GEO Persons aged between 16 and 74 years old using Internet in the first 3 months of the year per 1000 inhabitants (No.); Annual (2)
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EU SDG; PT2020;REOQT; ISO; PNPOT

EU SDG; PT2020;REOT; ISO;
PNPOT VS UN SDG

UN SDG VS EU SDG;
PT2020;REQT; ISO; PNPOT

Annex 5 — Summary of the applied methodology for analysing DGT indicators systems containing geospatial information
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Annex 6 — Analysed indicators systems (by order: PT2020; ISO; PNPOT; REOT; EU)

urbanos »ou= 50.000 residentes

- INDICADOR PT2020 b |RELAC b INDICADOR SDG hd COMENTARIO b
Proporgdo da populacdo residente em
1 |aglomerados NAD

raio de 2 km de acesso a uma estrada transitavel em todas as estacdes

9.1.1 Proporcdo de populacdo residente em dreas rurais que vive num

SDG 9.1.1 reflete sobre as areas rurais, @ populacdo e rede viaria; SDG

2 |Proporcdo dos territdrios de baixa conectividal SIM  |do ano; = = _ o
- - _ 1121 englaoba ja a populagao € os transportes mais a nivel urbano
11.2.1 Proporgao de populacao residente com acesso adequado a
transportes publicos, por sexo, idade e populacdo com deficiéncia
3 |Densidade populacional do sclo urbano NAD
. ) Designagdo com ddvida (segundo o doc. PT2020);
_ e 11.3.1 Racio entre a taxa de consumo do solo e a taxa de crescimento da gnag s l " € " ) _
4 |Densidade de utilizacao do solo urbano SIM onulacso (0 11.3.1 tem a variavel do "consumo do solo" que pode relacionar-se
popuiac 'com a "utilizacdo do solo urbano” do PT2020
5 |5ole urbano (%) NEOD
e e b = L b
vive 2m alojamentos ndo classicos ou em alojamentos com falta de
6 |Populacia residente em solo urbana (%) NEO condicoes de habitacac" diz qual a proporcac de populacao residente

em areas urbana mas refere-se apenas a populacdo que tem falta de

candicdes de habitacdo (no entanto nesse indicador & possivel saber a

- L -
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SECCAD =

INDICADOR ISO 37120 =

INDICADOR SDi =

111 Propargio da populagio cujo rendimenta equivalente se encontra abaiso da linha

1 Economia b1 Taxa de risco de pobreza, apds transferéncias sociais de pobreza internacional, por sexo, grupo etiric, condigio perante o trabalho e grau de
urbanizagio
2 |Educagic MNAD
3 |Energia SIM Percent‘?gem c!e energia kotal proveniente de fontes renowiveiz, como uma quota do consumo total 7.2.1 Pezo das energiss renaviueis no consuma total final de energia [dados prosy)
de energia da cidade
4 Energia Sina Fercentagem da populagio da cidade com servigo de eletricidade autorizado 7.1.1 Percentagemn da populagio com acesso  eletricidade
X Concentragio de particulas finas [PM2,5]; a am - P . o -
§ |Ambiente S Concentragia de particulas (PI10) 1LE_ 2 MNivel médio anual de particulas inalaveis (ex: com dismetroinferior 2 2.5 pme 10
B Finangas HAD
- » . 2 N . 13.1.1 Mamero de pessoas falecidas, pessoas desaparecidas e peszoas diretamente
T Fesposta aincéndios e a emergd Sk Mimero de mortes relacionadas com catastrofes naturais por 100000 habitantes sFetadas devido a desastres por 100 mil habitantes [dadas prow)
g Governanga MAD
3 |saide NAD
. . Mo . " . 1L.7.1 Proporgio de espago aberto para uso piblico nas cidades para o total da
10 |Recreio =110 Areade espagos de recreio de utilizagio coletiva ao ar livre per capita populagio, por sexo, idade & populag50 com deficiéncia
1 |Sequranga UFAu}
X - . . 1111 Proporgio de populagio residente em ireas urbanas que vive em alojamentos
12 JAlojamento = Perzentagem da populagio da cidade a viver em barracas N30 ol455i505 ou em alojamentos com Falta de condighes de habitagio
11.6.1 Proporg 3o de residuos sdlidos urbanos regularmente coletados e com
13 |Fesiduos Determind Fercentagem de populagio da cidade com recalha regular de residuos urbanos descarga final adequada no total de residuos sdlidos urbanos gerados, por cidades
[dadoz prowy)
. " " . 12.4.2 Quantidade de residuas perigosos geradas per capita e proporgdo de residuas
14 |Residuos =10 Percentagem de residuos perigosos per capita periqusos tratados, por tipa de ratamento
Fercentagem de residuos urbanos reciclados 1LE.1 Proporgio de residucs sdlidos urbanos reqularmente coletados & com
15 |PResiducs SIM Percentagem de residuos urbanos depositados em aterros descarga final adequada na total de residuas sdlidos urbanos geradaos, por cidades

Fercentagem de residuos urbanos incinerados

I[dados prosy)
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- FIGURA hd RELACAL ~
Areas Protegidas e Rede Natura 2000 do Continente e Regido

13]Autonoma dos Acores e das Areas Protegidas e Classificadas da SIM
Regido Autdnoma da Madeira

1a Peso por freguesia da superficie territerial que esta sujeita a NEO
condicionalidade da PAC

15]5usceptibilidade a desertificacdo Determinar
Classificacdo do estado ecologico das massas de agua

17 |superficiais, no 2&ciclo, nas oito Regides Hidrograficas (RH) SIM
existentes em Portugal Continental
Classificacdo do estado quimico das massas de dgua superficiais,

12]no 2&ciclo, nas oito Regides Hidrograficas [RH) existentes em SIM
Portugal Continental
Classificacdo do estado quantitativo das massas de agua

18|subterrdneas, no 2&ciclo, nas oito Regides Hidrograficas (RH) NED
existentes em Portugal continental
Classificacdo do estado quimico das massas de agua

20)subterrdneas, no 2& ciclo, nas oito Regides Hidrograficas (RH) SIM
existentes em Portugal Continental
Identificagdo e localizacdo das 22 Zonas Criticas e respetivos

21]cursos de agua, por RH, selecionadas para a elaboracdo da NAO
cartografia e dos PGRI

22| tracos da linha de costa em situacio de erosSo [periodo 1958-2000fNAC
Areas potenciais relativas aos principais recursos minerais e =

23 e A " o ! e S NAD
nacionais: a) Minerais metalicos e, b) Minerais ndo metalicos
SAU por habitante; SAU por exploragdo; SAU por ocupacdo (culturas

24| permanentes; culturas temporarias e prados e pastagens Determinar

permanentes)
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DOMINIOS TEMATICOS TERRITORIAIS  JRELACAG INDICADOR 506G COMENTARIO

1.1.1 Proporgdo da populacdo cujo rendimento equivalente se encontra abaixe da linha de pobreza internacional, por sexo, grupo etario, condic3o perante o trabalho e
Populacdo, povoamento e sistema o grau de urbanizacdo;
urbano 11.1.1 Proporg3o de populacio residente em areas urbanas que vive em alojamentos ndo classicos ou em alojamentos com falta de condigBes de habitacSo;

11.3.1 Racio entre a taxa de consume do solo e a taxa de crescimento da populagdo

3.9.2 Taxa de mortalidade atribuida a fontes de agua insalubres e a condigoes de saneamento e de higiene debeis ou inexistentes [acesso inadequado a servigos de
saneamento de aguas residuais);

6.1.1 ProporgSo da populagdo que utiliza servigos de agua potavel (dados proxy);

6.3.1 ProporgSo de aguas residuais sujeitas a tratamento [dados proxy);

6.5.1 Grau de implementacdo da gestdo integrada de recursos hidricos (0-100);

1 Percentagem da populacdo com acesso a eletricidade;

Equipamentos de utilizagdo coletiva,

infraestruturas [territoriais e urbanas) HL 9.1.1 ProporcSo de populacdo residente em 3reas rurais que vive num raio de 2 km de acesso a uma estrada transitavel em todas as estacfes doang;
9.c.1 Proporgdo da populacdo coberta por rede maovel, por tipo de tecnologia;
11.2.1 ProporgSo de populacdo residente com acesso adequado a tansportes publicos, por sexo, idade e populagSo com deficigncia;
11.6.1 Proporg3o de residuos solidos urbanos regularmente coletados e com descarga final adequada no total de residuos sdlidos urbanos gerados, por cidades
[dados proxy);
17.8.1 Proporcao de individuos que utilizam a Internet
11.a.1 Proporgao de populacdo residente em cidades que implementam planos de desenvolvimento urbano e regional que incluem projectes de populacdo e avaliagao
de recursos, por dimensdo da cidade;
11.3.2 Proporg3o de cidades com uma estrutura de participagSo direta da sociedade civil no planeamento e gestdo urbana que opera de forma regular e democratica;
Sistema de gestdo territorial SIM 13 Numero de paises que adotaram & implementaram estratégias nacionais de redugSo de risco de desastres em linha com o Quadro de Sendai para a Reducdo de
Riscode Desastres 2015-2030;
16.7.2 Proporgso da populacdo que considera que os processos de tomada de decisdo s8o inclusivos e adequados, por sexo, grupo etario, incapacidade e grupo
populacional
2.4.1 ProporgSo da SAU afeta a praticas agricolas produtivas e sustentaveis [dados prosy)
5.3.1 (a) Proporcdo da populacdo agricola proprietaria ou com direitos de posse das terras agricolas, por sexo; e [b) proporcdo de mulheres entre os proprietarios ou
'detentores de direitos de posse das terras agricelas, por forma de explorac3o das terras agricolas [dados proxy)
11.3.1 Racio entre a taxa de consume do solo e a taxa de crescimento da populagdo
; . 11.7.1 Proporcao de 'Espa;uablertnpara usll:lpuhllcu?ascldade\spfaraututallda populacdo, por sexo, idade e populacdo com deficiencia 14.5.1/15.2.1/15.2.1- "Regime de usa do
Regime de uso do solovs ccupacdo do SIM 14.5.1 Cobertura de areas marinhas protegidas relativamente as areas marinhas [dados proxy)

solo vs ocupagao do solo” efou "Riscos e

zalo 15.1.1 ProporgSo do territdric que & area florestal = i
alteragdes climaticas" ¥

15.2.1 Progressos para 3 gest3o florestal sustentavel

15.3.1 Proporgao do territorio com solos degradados

15.4.1 Sitios importantes para a biodiversidade de montanha cobertos por areas protegidas
15.4.2 indice do cobertovegetal das regifes de montanha

3.9.1 Taxa de mortalidade atribuida a peluicdo ambiente e doméstica do ar;

6.3.2 Proporgao de massas de agua com boa qualidade ambiental [dados prosy);

6.4.2 Nivel de stress hidrico: proporc3e das descargas de agua doce no total dos recursos de 3gua doce disponiveis;
6.6.1 Alteracdo na extensdo dos ecossistemas aquaticos ao longo do tempo;

7.1.2 Percentagem da populagdo com acesso primaria a combustiveis e tecnologias limpas;

7.2.1 Peso das energias renovaveis no consumeo total final de energia [dados proxy);

8.4.1 Pegads material, pegada material per capita e pegada material em percentagem do PIB; Existemn indicadores que ndo estdo
9.4.1 Emiss3o de CO2 por unidade de valor acrescentade; diretamente relacionados com este

Riscos e alteracfes climaticas SIM  |1L.6.1 Proporgdo de residuos solidos urbanos regularmente coletados e com descarga final adequada no total de residuos s6lidos urbanos gerados, por cidades [dados [dominio, mas aos quais sugere-se incluir
proxyl; como tematica ambiental (ex: 14.2.1;
11.6.2 Nivel médic anual de particulas inalaveis (ex: com didmetro inferior 2 2,5 pm e 10 pm) nas cidades [populagdo ponderada); 15.1.2 etc.)

13.1.1 Numero de pessoas falecidas, pessoas desaparecidas e pessoas diretamente afetadas devido a desastres por 100 mil habitantes [dados prosy);
14.1 1 indice de eutrofizacio das 3guas costeiras e indice de densidade de residuos plasticos flutuantes;

14.2.1 Percentagem da Zona Economica Exclusiva nacional gerida atraves de abordagens ecossistemicas;

14.3.1 AcidificacSo do oceano (pH médio) medida num conjunto representative de estacdes de amostragem;
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e JsDa| INDICADOR EU SDG RELACAQ T | INDICADOR SDG

0111 1 People at risk of poverty or social exclusion SIM 1.1.1 ProporcSo da populacdo cujo rendimento equivalente se encontra abaixo da linha de pobreza internacional, por sexo, grupo etario, condicdo perante o o

0122 |1 |share of total population living in a dwelling with a leaking roof, damp wal |Determinar

0231 |2 Jarea under organic farming SIM 2.4.1 Proporc8o da SAU afeta a praticas agricolas produtivas e sustentaveis (dados proxy)

0533 |5 Physical and sexual violence by a partner or a non-partner SIM 5.2.2 Properciie de mulheres e raparigas de 15 anes ou mais que foram cbijeto de violéncia sexual por outras pessoas que ndo parceiras intimas nos Gitimos 1

06.11 |6  |share of total population having neither a bath, nor a shower, nor indoor fl Determinar

) ; : 1.1 Proporcio da populacio que utiliza servicos de agua potavel (dados pro
05.13 |5 |Population connected 1o urban wastewater treatment with at Ieast secondaDeterminar [ DEDE AL G MBS E u proxy}
3.1 Proporcso de sguss residusis sujeitas s watsments (dados prow);

07.10 |7 [Percentage of people affected by fuel poverty (inability to keep home adequDeterminar

07.20 |7 share of renewable energy in gross final energy consumption sim 7.2.1 Peso das energias renovaveis no consumo total final de energia (dados proxy)

1031 10 [Number of first time asylum applications (total and accepted) per capita  |Determinar  |10.7.2 Namero de paises que implementaram politicas de migragio bem geridas

. . AU § . 1121 P Zo0d lagdio residents d Gbli i 5 iciénci
o | b | it et s e ey i sorsis e EI roporgio de populacio residente com acesso adequado a transportes plblicos, por sexo, idade e populagdo com deficiéncia

1131 |11 |urban population exposure o air pollution by particulate matter sim 11.6.2 Nivel médio anual de particulas inalaveis [ex: com dimetro inferior a 2,5 um e 10 um) nas cidades (populagie ponderada)

13.11 |13 |Greenhouse gas emissions (indexed totals and per capita) SIM 9.4.1 Emiss@o de 002 por unidade de valor acrescentado

1345 |13 |Economic losses caused by climate extremes (consider climatological, hydrofSIM 11.5.2 Perdas econdmicas diretas em relagio 2o PIB, incluindo danos causados por desastres em infraestruturas criticas e na interrupcdo de servigos basicos (




Annex 7 — EU SDG vs UN SDG

10111
20122
30231
4 05.33
506.11
6 06.13
7 07.10
8 07.20
910.31
10 11.21
1111.31
12 13.11
131345
14 14.21
15 14.31
16 14.43
17 15.11
18 15.21
19 15.24
20 15.32
21 16.50

All Access Obje..

10L11 Peaple at risk of poverty or sacial exclusion
e 20122 Share of total population living in a dwelling with a leaking roof, damp walls, floors or foundation, of rot in window frames or floor
= 30231 Area under organic farming
SEEfELETE 40533 Physical and sexual violence by a partner or a non-partner

506.11 Share of total population having neither a bath, nor a shower, nor indoor flushing toilet in their household

6 06.13 Population connected to urban wastewater treatment with at least secondary treatment

707.10 percentage of people affected by fuel poverty (inability to keep home adequately warm)

8 07.20 Share of renewable energy in gross final energy consumption

14.5.1
541512

EU_SDG_INDICADOR_NOME

People at risk of poverty or social exclusion

Indirecta

Share of total population living in a dwelling with a leaking roof, damp walls, floors or foundation, or rot in window frames or flaor  SIM

Area under organic farming
Physical and sexual violence by a partner or a non-partner

Share of total population having neither a bath, nor a shower, nor indoor flushing toilet in their household

Population connected to urban wastewater treatment with at least secondary treatment
Percentage of people affected by fuel poverty (inability to keep home adequately warm)
Share of renewable energy in gross final energy consumption

Number of first time asylum applicatians (total and accepted) per capita

Distribution of population by level of difficulty in accessing public transport

Urban population exposure to air pollution by particulate matter

Greenhouse gas emissians (indexed totals and per capita)

Economic losses caused by climate extremes (consider
sufficiency of marine sites designated under the EU habitats directive

Ocean acidification (CLIM 043)

Assessed fish stocks exceeding fishing mortality at maximum sustainable yield (Fmsy)
Forest area as a proportion of tatal land area

Artificial land cover per capita

Change in artificial land cover per year

Sufficiency of terrestrial sites designated under the EU habitats directive

Corruption Perception Index

hydrological, meteorological}

INDICADOR_NOME

INDICADOR S

277721 Peso das energias renovaveis no consumo total final de energia (dados proxy)
+ [y
51031 Number of first time asylum applications (total and accepted) per capita
® 10 11.21 Distribution of population by level of difficulty in accessing public transport
® 111131 Urban population exposure to air pollution by particulate matter

Greenhouse gas emissions {indexed totals and per capita)

INDICADOR_SDG_DESIGNAGAO
Emisséa de CO2 por unidade de valor acrescentado

Economic losses caused by climate extremes (consider clir [
Sufficiency of marine sites designated under the EU habitats diractive

INDICADOR_SDG_DESIGNAGAO
Cobertura de & has protegid s 4 has (dados proxy)

Proporgiodess
Sitios importantes para a biodiversidade de montanha cobertos por éreas protegidas

INDICADOR
Acidificagdo do oceano (pH médio) medida num conjunto

7 16 14.43 Assessed fish stocks exceeding fishing mortality at maximum sustainable yield (Fmsy)
# 17 15.11 Forest area as a proportion of total land area

# 18 15.21 Artificial land cover per capita

# 19 15.24 Change in artificial land cover per year

= 20 15.32 Sufficiency of terrestrial sites designated under the EU habitats directive

# 21 16.50 Corruption Perception Index

Indirecta
SIM

Indirecta
Indirecta
Indirecta
Indirecta
Indirecta
SIM

Indirecta
NAo
Indirecta
SIM?

Indirecta
SIM?

simportantes para a biodiversidade terrestre e de dgua doce cobertos por dreas protegidas, por tipo de ecoss

Indirecta
siM

Indirecta  Estein

Indirecta
SIM?
Indirecta

Indirecta
Indirecta
Indirecta
Indirecta
Indirecta
SIM
Indirecta
NAO
Indirecta
SiM?
Indirecta
SIM?
SIM
Indirecta
SIM
Indirecta
Indirecta
SiM?
Indirecta

Por causa das unidades distintas

Indicador UN SDG 11.1.1 "Proporgio de populagia residente em reas urbanas que vive em alojamentos ndo cl4

Por causa das unidades distintas

Inclui ambos os sexos. O SDG refere-se apenas a mulheres e raparigas. os indicadores apresentam unidades e uj
Indicador UN $DG 11.1.1 "Proporgéo de populagio residente em areas urbanas que vive em alojamentos néo cla
Estes dois indicadores UN SDG podem relacionar-se com o indicador EU SDG

Indicador UN SDG 11.1.1 "Proporgdo de populagio residente em dreas urbanas que vive em alojamentos néo clé

0 EU SDG pode ser relfetido no UN SDG 10.7.2

0O indicador UN SDG 9.1.1 "Propargio de populagdo residente em areas rurais que vive num raio de 2 km de aces|
As unidades deste indicador 30 ne habitantes. Relativamente ao SDG 11.6.2 falta calcular a populagio exposta o
UN SDG pode ser uma das variaveis que o indicador EU SDG procura quantificar

Unidades distintas? O SDG 11.5.2 é relativo a0 PIB e este indicador é geral

COMENTARIC
Por causa das unidades distintas

Indicador UN SDG 11.1.1 "Proporgio de populagio residente em areas urbanas que vive em alojamentos ndo clé
Por causa das unidades distintas

Inclui ambos os sexos. O SDG refere-se apenas a mulheres e raparigas. os indicadores apresentam unidades e u
Indicador UN 5DG 11.1.1 "Proporgio de populagdo residente em dreas urbanas gue vive em alojamentos ndo cld
Estes dois indicadores UN SDG podem relacionar-se com o indicador EU SDG

Indicador UN $DG 11.1.1 "Proporgio de populagio residente em areas urbanas que vive em alojamentos n3o cla

0 EU SDG pode ser relfetido no UN SDG 10.7.2

Oindicador UN SDG 9.1.1 "Proporgiio de populagio residente em areas rurais que vive num raio de 2 km de aces
As unidades deste indicador so n2 habitantes. Relativamente ao SDG 11.6.2 falta calcular a populagio exposta ¢
UN SDG pode ser uma das variaveis que o indicador EU SDG procura quanti
Unidades distintas? O SDG 11.5.2 & relativo ao PIB e este indicador é geral
0 que quantifica sufficiency? 3 Indicadores UN SDG relacionam-se com este indicador EU SDG

Este indicador & apenas relativo a uma instancia temporal, enquanto que 0 SDG 11.3.1 & relativo a duas instanci
Este indicador inclui apenas o numerador do SDG 11.3.1
0 que quantifica sufficiency? Apenas 2 dos indicadores UN SDG se relacionam com este indicador EU SDG

COMENTARIC

Relagio ervagie v | Click to Add <

ervagse - | Click to Add ~

O que quantifica sufficiency? 3

istema

icador & apenas relativo a uma instncia temporal, enquanto que o SDG 11.3.14 relativo a duas instanci
Este indicador inclui apenas o numerador do SDG 11.3.1
0 que quantifica sufficiency? Apenas 2 dos indicadores UN SDG se relacionam com este indicador EU SDG

UN'SDG este indicador EU SDG
< |Click to Add <

~|Ob a ~ | Click to Add ~
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Annex 8 — PNPOT vs UN SDG

PNPOT_INDICADOR RELAGAO =
13 Areas Protegidas e Rede Natura 2000 do Continente e Regifo Autdnoma dos Agores e das Areas Protegidas e Classificadas da Regi3o Auténoma da Madeira Indirecta O indicador PNPOT & expresso em termos absolutg

& 1
2 2 15 Susceptibilidade & desertificagio Indirecta 0 indicador mais ajustado & o indice de aridez
2 3 17 Classificagio do estado ecolégico das massas de dgua superficiais, no 22ciclo, nas oito Regides Hidrograficas (RH) existentes em Portugal Continental Indirecta O indicador PNPOT s6 se reporta ao estado ecoldgi
2 4 18 Classificacdo do estado guimico das massas de dgua superficiais, no 22ciclo, nas oito Regides Hidrograficas (RH) existentes em Portugal Continental Indirecta O indicador PNPOT s6 se reporta ao estado quimice
& 5 20 Classificacdo do estado quimico das massas de dgua subterrineas, no 22 ciclo, nas oito Regides Hidrograficas (RH) existentes em Portugal Continental Indirecta 0 indicador PNPOT s6 se reporta ao estado quimice
E 6 24 SAU por habitante; SAU por exploracdo; SAU por ocupacdo (culturas permanentes; culturas tempordrias e prados e pastagens permanentes) Indirecta: Desagregar em 57 Indicadores Estes indicadores potencialmente podem relacion:
& 7 25 Territorios ocupados com floresta e identificagdo das éreas sujeitas a regime florestal e integrados em ZIF Desagregar em 37 Indicadores Indicador também presente na figura 63 do diagnd:
E 8 44 Niveis de acessibilidade Indirecta: Desagregar em 2 Indicadores 0 indicador PNPOT mais ajustado & "Tempos de act
& 9 46 Distribuigio geogréfica da penetragdo de acessos residenciais & Internet em banda larga Indirecta No indicador PNPOT a entidade contabilizada sdo ©
+ 10 63 Percentagem de uso do solo, de territério artificializado, agricultura, sobro e floresta, em 2010 Desagregar em 4 Indicadores Desagregado, obtém-se o que o SDG 15.1.1 pretenc
b 11 64 Variagdo das areas dos territorios arti zados, agricolas, agricolas-florestais e florestais (1995-2010) Indirecta 0 indicador PNPOT sa é representativo do numerai
HHHE o
All Access Obje _
PNPOT_INDICADOR - RELACAO
1 13 Areas Protegidas e Rede Natura 2000 do Continente e Regi3o Auténoma dos Agores e das Areas Protegidas e Classificadas da Regido Auténoma da Madeira Indirecta 0 indicador PNPOT é expresso em termos absolu
idade & desertificagio Indirecta 0 indicador mais ajustado € o indice de aridez

B 3 ewpoT

INDICADOR_SDG_DESIGNACAO Relagio - Observagies = | Click to Add <
Proporgdo do territério com solos degradados m

E#  SDG_RELACOES

*
3 17 Classificagdo do estado ecoldgico das massas de dgua superficiais, no 22ciclo, nas oito Regides Hidrograficas (RH) existentes em Portugal Continental Indirecta 0 indicador PNPOT s6 se reporta ao estado ecold,
a4 18 Classificagio do estado gquimico das massas de dgua superficiais, no 22ciclo, nas oito Regifies Hidrograficas (RH) existentes em Portugal Continental Indirecta 0 indicador PNPOT s se reporta ao estado quimi
5 20 Classificag8o do estado quimico das massas de dgua subterrineas, no 22 ciclo, nas oito Regies Hidrograficas (RH) existentes em Portugal Continental Indirecta 0 indicador PNPOT 56 se reporta ao estado quimi
6 24 SAU por habitante; SAU por exploragio; SAU por ocupagdo (culturas permanentes; culturas temporérias e prados e pastagens permanentes) Indirecta: Desagregar em 57 Indicadores Estes indicadores potencialmente podem relacio
7 25 Territarios ocupados com floresta e identificagio das areas sujeitas a regime florestal e integrados em ZIF Desagregar em 37 Indicadores Indicador também presente na figura 63 do diagn
INDICADOR_SDG ~ INDICADOR_SDG_DESIGNACAO Observagbes
53 15.1.1 Proporgio do territério que & area florestal 15IM Apenas para Territérios ocupados com floresta
Ed (New)
3 44 Niveis de acessibilidade Indirecta: Desagregar em 2 Indicadores 0 indicador PNPOT mais ajustado & "Tempos de 2
INDICADOR_SDG  + INDICADOR_SDG_DESIGNACAQ - Observagéies ~ | Click to Add ~
309.1.1 Proporgio de populagio residente em dreas rurais que vive num raio de 2 km de acesso a uma estrada transitivel em todas as estag8es dc m
E (New)
9 46 Distribuigio geografica da penetracio de acessos residenciais 3 Internet em banda larga Indirecta No indicador PNPOT a entidade contabilizada sic
INDICADOR_SDG  ~ INDICADOR_SDG_DESIGNAGAQ - - ~ ObservacBes
61 17.8.1 Proporgdo de individuos que utilizam a Internet 1
kd (New)
10 63 Percentagem de uso do solo, de territdrio artificializado, agricultura, sobro e floresta, em 2010 Desagregar em 4 Indicadores Desagregado, obtém-se o que 0 SDG 15.1.1 prete
INDICADOR_SDG_DESIG ( - - Observagh
Proporgdo do territério que € drea florestal
kal (New)
11 64 Variagdo das dreas dos territorios artificilizados, agricolas, agricolas-florestais e florestais (1995-2010) Indirecta 0 indicador PNPOT 56 & representativo do numer
- INDICADOR_ SIGNAGAC - - ObservagBes
36 11.3.1 Récio entre a taxa de consumo do solo e a taxa de crescimento da populagio n
kil (New)
HiHH o
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Annex 9 — REOT vs UN SDG

COMENTARIO

DOMINIOS_TEMATICOS_TERRITORIAIS RELACAQ

1 Populagdo,povoamento e sistema urbano SIMm

e 2 Equipamentos de utilizagdo coletiva, infraestruturas (territoriais e urbanas) NAO A maioria dos SDGs descritos pertencem ao grupo 1 do REOT

+ 3 Sistema de gestdo territorial SIM Sim, apenas para 11.3.2

+ 4 Regime de uso do solo vs ocupagéo do solo SIM 14.5.1/15.2.1/ 15.4.1 - "Regime de uso do solo vs ocupacdo do solo™ efou "Riscos e alteragdes climaticas'

3 5 Riscos e alteragBes climéticas SIM Existem indicadores que ndo estio diretamente relacionados com este dominio, mas aos quais sugere-se
(New)

w |Click to Add

DOMINIOS_TEMATICOS_TERRITORIAIS COMENTARIO | Click to Add

INDICADOR_SDG_DESIGN. Relagio +|Observagde + | Click to Add
1111 porcio d lagio cuj di i se encontra abaixo da linha de pobreza internacional, por sexo, grupo etario, condigdo perante o trabalho e grau de urbar 1SIM

34 11.1.1 Proporgio de populagio residente em dreas urbanas que vive em alojamentos ndo clssicos ou em alojamentos com falta de condicSes de habitagio 15IM

36 11.3.1 R&cio entre a taxa de consumo do solo & a taxa de crescimento da populagio 1l NAo
(New)
2 Equipamentos de utilizagio coletiva, infraestruturas (territoriais e urbanas) NAO A maioria dos SDGs descritos pertencem ao grupo 1do REOT
3 Sistema de gestdo territorial SIM sim, apenas para 11.3.2
4 Regime de usa do solo vs ocupagio do salo SIM 14.5.1/15.2.1/ 15.4.1 - "Regime de uso do sola vs ocupagiio da sola” e/ou "Riscos e alteragBes climéticas’

INDICADOR

62/11.3.1 Racio entre a taxa de dosoloeataxade il da & 11 SIM, mas indir
5241 Proporgio da SAU afeta a préticas agricolas produtivas e sustentaveis (dados proxy) 1l ? grupo 5 do Rl

16 5.8.1 (a) Proporgio da populagio agricols proprietdria ou com direitos de posse das terras agricolas, por sexo; e (b) proporgio de mulheres entre os proprietérios ou detentores de di 1 NEO

411171 Proporgio de espago aberto para uso publico nas cidades para o total da populagio, por sexo, idade e populagio com deficiéncia 11l grupo 2 do REC

52 14.5.1 Cobertura de dreas marinhas protegidas relativamente as dreas marinhas (dados proxy) 1 2 grupo 5doRi

53 15.1.1 Proporgio do territdrio que é area florestal 1SIM

55 15.2.1 Progressas para a gestdo florestal sustentével Il NEO

56 15.3.1 Proporgio do territério com solas degradados 11l ? grupo 5 do Rl

57 15.4.1 Si

s importantes para a bi

diversidade de montanha cobertos por dreas protegidas 115IM

58 15.4.2 indice do coberto vegetal das regifies de montanha 11SIM
(New)
5 Riscos e alteragdes climaticas SIM Existem indicadores que ndo estio diretamente relacionados com este dominio, mas aos quais sugere-se

INDICADOR_SDG_DESIGNAG - Relagio | Observagbe « | Click to Add ~
Taxa de mortalidade atribuida a poluigio ambiente e doméstica do ar 1 Indirecta

20 6.3.2 Proporgio de massas de dgua com boa qualidade ambiental (dados proxy) 1 NEO
216.4.2 Nivel de stress hidrico: praporgdo das descargas de agua doce no total dos recursos de dgua doce disponiveis Il Indirecta
24 6.6.1 Alteragio na extensfa dos ecossistemas aquéticos ao longe do tempo 1 ?NEo

26 7.1.2 Percentagem da populagio com acesso primério a combustiveis e tecnologias limpas 1

27721 Peso das energias renovéveis no consumo total final de energia (dados proxy) I Indirecta
29841 Pegada material, pegada material per capita e pegada material em percentagem do PIB 1l Indirecta
31941 Emiss3o de CO2 por unidade de valor acrescentado I Indirecta
38 11.5.2 Perdas econdmicas diretas em relagdo ao PIB, incluindo danos causados por desastres em infraestruturas criticas e na interrupgio de servigos bésicos (dados proxy) Il NAO

40 11.6.2 Nivel médio anual de particulas inaldveis (ex: com didmetro inferior a 2,5 um e 10 um) nas cidades (populagio ponderada) I Indirecta
46 13.1.1 Numero de pessoas falecidas, pessoas desaparecidas e pessoas diretamente afetadas devido a desastres por 100 mil habitantes (dados proxy) 11 Indirecta
481411 indice de eutrofizagio das dguas costeiras e indice de densidade de residuos plasticos flutuantes 1l Indirecta
49 14.2.1 Percentagem da Zona Economica Exclusiva nacional gerida através de abordagens ecossistémicas i

50 14.3.1 Acidificagio do oceano (pH médio) medida num conjunte representativo de estagbes de amostragem 1l Indirecta
5114.4.1 Percentagem de unidades populacionais de gestio pesqueira dentro dos limites bioldgicos sustentaveis 1

54 15.1.2 Proporgio de sitios importantes para a biodiversidade terrestre e de gua doce cobertas por dreas protegidas, por tipa de ecossistema 1
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Annex 10 — PT2020 vs UN SDG

1_PT2020

SDG_RELA

Annex 11 — ISO vs UN SDG

20 Aguas residuais
19 Aguas residuais
14 Aguas residuais
7 Alojamento
24 Ambiente

4 Ambiente

1 Economia

2 Energia

3 Energia

6 Recreio
10 Residuos
17 Residuos

9 Residuos

8 Residuos
18 Residuos

5 Resposta a incéndios e a emergéncias
12 Telecomunicages e inovagdo
11 Telecomunicagdes e inovagio
13 Transportes
HHH

16 Indicadores de perfil; Anexo B (Informativo)

INDICADOR_SDG_DESIGNAGAQ

As unidades 530 =5 mas este indicador refel

Indirecta

INDICADOR_!
3611.3.1 Ricio entre a taxa de consumo do solo e a taxa de crescimento da populagio

ISO_INDICADOR
Percentagem de populagio da cidade com servico de abastecimento de dgua para consumo humano
Percentagem de dguas residuais domésticas da cidade que recebe tratamento tercidrio
Percentagem de dguas residuais domésticas da cidade que recebe tratamento secundério
Percentagem de dguas residuais domésticas da cidade que recebe tratamento primério
Percentagem da populacio da cidade a viver em barracas

Concentracdo de particulas (PM10)

Concentragdo de particulas finas (PM2,5)

Taxa de risco de pobreza, apds transferéncias sociais

Percentagem de energia total proveniente de fontes renovdveis, como uma quota do consumo total de energia da cidade

Percentagem da populacio da cidade com servigo de eletricidade autorizado
Variagio anual da populagio

Area de espagos de recreio de utilizagio coletiva ao ar livre per capita
Percentagem de residuos urbanos reciclados

Percentagem de residuos urbanos depositados em aterros

Percentagem de residuos perigosos per capita

Percentagem de populagio da cidade com recolha regular de residuos urbanos
Percentagem de residuos urbanos incinerados

Numero de mortes relacionadas com catdstrofes naturais por 100 000 habitantes
Numero de ligages de telemovel por 100 000 habitantes

Numero de ligages 3 internet por 100 00 habitantes

Extensdo da rede de transportes publicos terrestres de elevada capacidade por 100 000 habitantes

MENTARIO

de habitantes ndo permite saber a proporgdo de uma superficie territorial

Proporgio de populagdo residente em areas rurais que vive num raio de 2 km de acesso a uma estrada transitdvel em todas as estag8es do ano
Proporgio de populagdo residente com acesso adequado a transportes pablicos, por sexo, idade e populagio com deficiéncia

SIM
Indirecta
Indirecta
Indirecta
SIM
Indirecta
Indirecta
Indirecta
SIM

SImMm
Indirecta
Indirecta
Indirecta
Indirecta
SIM
NAO
Indirecta
Indirecta
Indirecta
Indirecta
NAO

Observagdes
Il indirecta
Il indirecta

Observagbes

Il Indirecta

COMENTARIO

A mesma dgua pode sofrer mais do que um tratamento
A mesma dgua pode sofrer mais do que um tratamento
A mesma dgua pode sofrer mais do que um tratamento

0 indicador SDG 11.6.2 & mais abrangente e ponderado pela populagdo

0 indicador SDG 11.6.2 & mais abrangente e ponderado pela populagio

Podera haver uma relagio indirecta se excluirmos "por sexe, grupo etério, condigio p
Este indicador ISO refere-se apenas s cidades e o SDG ndo

0150 refere-se apenas as cidades; SDG 7.1.1 engloba todo o territdrio

0150 s6 inclui o denominador do SDG

Verificar conceito do indicador ISO "espagos abertos para uso publico" e confirmar a ¢
0 5DG representa a % dos residuos com descarga final adequada que é diferente da 9
0 SDG representa a % dos residuos com descarga final adequada que que é diferente
Relagio do Indicador 1SO "Percentagem de residuos perigosos da cidade que sdo recic
0150 corresponde a uma proporgio de habitantes e o SDG corresponde a uma propor
0 5DG representa a % dos residuos com descarga final adequada que é diferente da 9
Porque o SDG também contabiliza afectados...

Enguanto que o ISO representa o nt ligagGes / habitantes, o SDG representa uma % d
Enquanto que o ISO representa o n¢ ligag8es / habitantes, o SDG representa uma % d
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1SO_INDICADOR : AC COMENTARIO
SIM

Percentagem de populagio da cidade com servigo de abastecimento de dgua para consumo humano
INDICADOR_SDG_DESIGN = Relagio
Proporgéo da populagio que utiliza servigos de dgua potavel (dados proxy) | Directa

Observagbes ~ | Click to Add <

20 Aguas residuais Percentagem de dguas residuais domésticas da cidade que recebe tratamento tercidrio Indirecta A mesma dgua pode sofrer mais do que um tratamento
# 19 Aguas residuais Percentagem de dguas residuais domésticas da cidade que recebe tratamento secundario Indirecta A mesma dgua pode sofrer mais do que um tratamento

# 14 Aguas residuais Percentagem de dguas residuais domésticas da cidade gue recebe tratamento primério Indirecta A mesma égua pode sofrer mais do que um tratamento
= 7 Alojamento percentagem da populagio da cidade a viver em barracas SIM
INDICADOR_S S ( ~ | Click to Add +
34/11.1.1 Proporgéo de populagio residente em dreas urbanas que vive em aloj; 3o cldssicos ou em aloj con | Directa
R sus
¥ 24 Ambiente Concentragio de particulas (PM10) Indirecta O indicador SDG 11.6.2 & mais abrangente e ponderado pela populagio
¥ 4 Ambiente Concentragdo de particulas finas (PM2,5) Indirecta O indicador $DG 11.6.2 & mais abrangente e ponderado pela populagie
¥ 1 Economia Taxa de risco de pobreza, apds transferéncias sociais Indirecta  Poderd haver uma relagdo indirecta se excluirmos "por sexo, grupo etario, condigio

= 2 Energia Percentagem de energia total proveniente de fontes renovaveis, como uma guota do consumo total de energia dacidade  SIM
Relagio

INDICADOR G INDICADOR G_DESIG Relagdo = ~ | Click to Add ~
| Directa
= Indirecta
v = | Click to Add =
36 11.3.1 Racio entre a taxa de consumo do solo e a taxa de crescimento da populagdo Il Muito indirecti
* i
¥ 6 Recreio Area de espagos de recreio de utilizagdo coletiva ao ar livre per capita Indirecta  Verificar conceito do indicador I1SO "espagos abertos para uso publico” e confirmara

¥ 10 Residuos Percentagem de residuos urbanos reciclados Indirecta O SDG representa a % dos residuos com descarga final adequada que é diferente da ®
¥ 17 Residuos Percentagem de residuos urbanos depositados em aterros Indirecta O SDG representa a % dos residuos com descarga final adequada gue que & diferente
¥ 9 Residuos Percentagem de residuos perigosos per capita SIM Relacdo do Indicador 1SO "Percentagem de residuos perigosos da cidade que s3o recii
¥ 8 Residuos Percentagem de populagio da cidade com recolha regular de residuos urbanos NAO 0150 corresponde a uma proporgio de habitantes e o SDG corresponde a uma propo
# 18 Residuos Percentagem de residuos urbanos incinerados Indirecta O SDG representa a % dos residuos com descarga final adequada gue é diferente da®
£ 5 Resposta a incéndios e a emergéncias Numero de mortes relacionadas com catastrofes naturais por 100 000 habitantes Indirecta  Porgue o SDG também contabiliza afectados...

# 12 Telecomunicages e inovagdo Numero de ligag8es de telemovel por 100 000 habitantes Indirecta  Enguanto que o 150 representa o n2 ligagBes / habitantes, o SDG representa uma % ¢
# 11 Telecomunicagdes e inovagio Numero de ligag8es 4 internet por 100 00 habitantes Indirecta  Enquanto que o I1SO representa o n2 ligag8es / habitantes, o SDG representa uma % ¢
¥ 13 Transportes Extens3o da rede de transportes publicos terrestres de elevada capacidade por 100 000 habitantes NAO

HitHE
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Annex 12 — UN SDG vs DGT and EU SDG Indicators systems

=

11.3.1 Ratio of land consumption rate to population growth rate

g in slums, informal settlements or inadequate housing

INDICADOR

12 1SO Percentagem da populagdo da cidade a viver em barracas 2 8IM
51 REOT Populagdo,povoamento e sistema urbano 15ImM
* (New) o

11.2.1 Proportion of population that has convenient access to public transport, by sex, age and persons with disabilities

INDICADOR = | INTENSIDADE ~ RN_observ - | Click to Add -
3 PT2020 Densidade de utilizagdo do solo urbano 2 Indirecta
14 1S0 Variagio anual da populagio 2 Indirecta
53 REOT Regime de uso do solo vs ocupagdo do solo 1 Indirecta
82 EU_SDG 15.21 Artificial land cover per capita 2 Indirecta

- | INTENSIDADE +~ RN_observ ~ | Click to Add ~

ENCHERCEE

*

HOEOEH R ERME BB BB E

|1 N N A O Y I
i

* (New) 0
11.3.Z Proportion of cities with a direct participation structure of civil society in urban planning and management that operate regularly and democratically

11.5.2 Direct economic loss in relation to global GDP, damage to critical infrastructure and number of disruptions to basic services, attributed to disasters

11.6.1 Proportion of urban solid waste regularly collected and with adequatefinal discharge out of total urban solid waste generated, by cities

11.6.Z Annual mean levels of fine particulate matter (e.g.PM2.5 and PM10) in cities {population weighted)

11.7.1 Average share of the built-up area of cities that is open space for public use for all, by sex, age and persons with disabilities

11.7.Z Proportion of persons victim of physical or sexual harassment, by sex, age, disability status and place of occurrence, in the previous 12 months

11.a.1 Proportion of population living in cities that implement urban and regional development plans integrating population projections and resource needs, by size of city
12.4.7 Hazardous waste generated per capita and proportion of hazardous waste treated, by type of treatment

12.a.1 Amount of support to developing countries on research and development for sustainable consumption and production and environmentally sound technologies
13.1.1 Number of deaths, missing persons and directly affected persons attributed to disasters per 100,000 population

13.1.Z Number of countries that adopt and implement national disaster risk reduction strategies in line with the Sendai Framework for Disaster Risk Reduction 20152030
14.1.1 Index of coastal eutrophication and floating plastic debris density

14.2.1 Proportion of national exclusive economic zones managed using ecosystem-based approaches

14.3.1 Average marine acidity (pH) measured at agreed suite of representative sampling stations

14.4.1 Proportion of fish stocks within biologically sustainable levels

14.5.1 Coverage of protected areas in relation to marine areas

15.1.1 Forest area as a proportion of total land area

15.1.Z Proportion of important sites for terrestrial and freshwater biodiversity that are covered by protected areas, by ecosystem type

15.2.1 Progress towards sustainable forest management

15.3.1 Proportion of land that is degraded over total land area

15.4.1 Coverage by protected areas of important sites for mountain biodiversity

15.4.2 Mountain Green Cover Index

SISTEMA = INDICADOR = [ INTENSIDADE ~ RN_observ ~ | Click to Add ~
72 REOT Regime de uso do solo vs ocupagio do solo 15IM
* (New) 0
+ 16.7.2 Proportion of population who believe decision-making is inclusive and responsive, by sex, age, disability and population group
1781 Mumbaraof coian odinciachaolom, naration sorgomaontc and arogramomy haty o sntci bty i tioo
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Annex 13 — Final comparation draft version

|PT 2020|JiS8HllPNPOT REOT
s N2 INDICADORES TOTAL
Ind. DESIGNAGAO IND] INT JIND|INT|FIG |INT| Temas |Int.] IND J INT TIER
POR INTENSIDADE | INDICADORES
- - v - v | |~ ||~ X -
9.4.1 |[Emissdo de CO2 por unidade de valor acrescentado X 2 X 2 2 2
1121 Prnporgeu de popula;_ao .resmleme com acesso adequado a transportes pdblicos, por sexo, idade e X 2 X 2 X 2 y 2 . I
populacdo com deficiéncia
11.3.1|Racio entre a taxa de consumo do solo e a taxa de crescimento da populagdo X 2 X 2 X X 2 3 I
Perdas econdmicas diretas em relacdo ao PIB, incluindo danos causados por desastres em
11.52|. " ) e : . X 2 1 1 I
infraestruturas criticas e na interrupcdo de servicos basicos (dados proxy)
1162 Mivel mec~||0 anual de particulas inalaveis (ex: com didmetro inferior a 2,5 ym & 10 pm) nas cidades o X 2 N a 1
(populacdo ponderada)
14.3.1 |Acidificacdo do oceano (pH médio) medida num conjunto representativo de estacdes de amostragem X 2 X 1 1 2 Il
14.5.1|Cobertura de areas marinhas protegidas relativamente as dreas marinhas (dados proxy) X X 2 Ix+x| 2 2 1
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Annex 14 — EPA IDM toolbox for ArcGIS 10.3

ArcToolbox

ArcToolbox

a 3D Analyst Tools

e Analysis Tools

B3 Cartogram

&3 Cartography Tools

& Conversion Tools

B Dasy2014

B3 Data Interoperability Tools

&3 Data Management Tools

B3 Editing Tools

a Geocoding Tools

a Geostatistical Analyst Tools

=] g Intelligent Dasymetric Mapping Toolbox
5 Comnbined Steps 1-3 - Prepare for Dasymetric Calc

5 Combined Steps 4-5 - Perform Dasymetric Calculations and Produce Density Raster
5 Legacy Step 4 - Dasymetric Calculations

& Step 1- Population Features te Raster
3
3
3

Step 2 - Combine Population and Ancillary Rasters
Step 3 - Create Ancillary Class Preset Table
Step 4 - Dasymetric Calculations
& Step 3 - Create Final Dasymetric Raster
B3 Linear Referencing Tools
& Multidimension Tools
a MNetwork Analyst Tools
% Parcel Fabric Tools
a Schematics Tools
B3 server Tools
a Spatial Analyst Tools
e Spatial Statistics Tools
B3 Tracking Analyst Toels
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Annex 15 — EPA IDM toolbox for ArcGIS - Steps 1to 5

& Step 1 - Population Features to Raster

— ]

% Population Features

Step 1 - Population

| e Features to Raster

% Population Count Field

This tool converts a
polygon feature class to an

Population Key Field (optional)

% Ancillary Raster

integer raster using the
ObjectlD of the feature
class for the value of the

| B output raster. This tool is

based upon the "Polygon

Cell Assignment Type (optional)
CELL_CENTER

% Population Raster

to Raster” conversion tool
and is intended to be used

for Dasymetric Mapping.

& Population Working Table

The output raster will

| B contain unique population

OK

Cancel

Environments...

source units and their
associated population.

<< Hide Help Tool Help

ArcToolbox

&) ArcToolbox

B 3D Analyst Tools

e Analysis Tools

Q Cartogram

e Cartography Tools

Q Conversion Tools

&) Dasy2014

Q Data Interoperability Tools

° Data Management Tools

& Editing Tools

Q Geocoding Tools

e Geostatistical Analyst Tools

2 g Intelligent Dasymetric Mapping Toelbox
3 Combined Steps 1-3 - Prepare for Dasymetric Calc
3 Combined Steps 4-5 - Perform Dasymetric Calculations and Produce Density Raster
& Legacy Step 4 - Dasymetric Calculations

Step 1 - Population Features to Raster
& Step 2 - Combine Population and Ancillary Rasters
& Step 3 - Create Ancillary Class Preset Table
5 Step 4 - Dasymetric Calculations

& Step 3 - Create Final Dasymetric Raster

e Linear Referencing Tools
Q PMultidimension Tools
& Network Analyst Tools
Q Parcel Fabric Tools
Q Schematics Tools
e Server Tools
Q Spatial Analyst Tools
° Spatial Statistics Tools
° Tracking Analyst Tools
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& Step 2 - Combine Population and Ancillary Rasters

— ] x

& Population Raster

® Andillary Raster

% Dasymetric Raster

% Dasymetric Working Table

oK Cancel

<< Hide Help

Step 2 - Combine
Population and
Ancillary Rasters

This tool combines a raster
of population enumeration
units with an ancillary
dataset to create an output
raster with values that
correspond to unigue
combinations of population
units and ancillary classes.
A standalone attribute table
1s exported from the raster
attribute table that will be
used to use intelligent
dasymetric mapping to
redistribute population
within each source unit
according to the ancillary
classes.

Tool Help

ArcToolbox

[l ArcToolbox

e 3D Analyst Tools

Q Analysis Tools

Q Cartogram

e Cartography Tools

Q Conversion Tools

& Dasy2014

Q Data Interoperability Tocols

° Data Management Tools

&) Editing Tools

Q Geocoding Tools

° Geostatistical Analyst Tools

= 9 Intelligent Dasymetric Mapping Toolbox
3 Combined Steps 1-3 - Prepare for Dasymetric Calc
5 Combined Steps 4-5 - Perform Dasymetric Calculations and Produce Density Raster

! Legacy Step 4 - Dasymetric Calculations

"

! Step 1 - Population Features to Raster

3
3
3 - Combine Population and Ancillary
30 Step 3 - Create Ancillary Class Preset Table
3
3

.

| Step 4 - Dasymetric Calculations
! Step 3 - Create Final Dasymetric Raster
Q Linear Referencing Tools

Q Multidimension Tools

e MNetwork Analyst Tools

° Parcel Fabric Tools

e Schematics Tools

Q Server Tools

Q Spatial Analyst Tools

e Spatial Statistics Tools

0 Tracking Analyst Tools
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& Step2

Create Ancillary Class Preset Table

— [m]

% Andillary Raster

Step 3 - Create

= Ancillary Class

% Andillary Preset Table

Preset Table

This tool assists with the
creation of a standalone
table that can contain
preset density values for all
the unique classes in the
ancillary dataset. For
instance, if your ancillary
dataset represents land
caover, you may wish to
preset the "Water” or
"Glacier” classes to zero.
After the table is created, it
will need to be manually
populated with preset
density values, and
classes that should not be
preset should be removed
from the table.

OK Cancel Environments. .. << Hide Help Toal Help

ArcToolbox

&l ArcToolbox

& 3D Analyst Tools

a Analysis Tools

& Cartogram

a Cartography Tools

° Conversion Tools

B Dasy2014

a Data Interoperability Tools
° Data Management Tools
& Editing Tools

° Geocoding Tools

& Geostatistical Analyst Tools
= a Intelligent Dasymetric Mapping Toolbox

Combined Steps 1-3 - Prepare for Dasymetric Calc

Combined Steps 4-5 - Perform Dasymetric Calculations and Produce Density Raster
Legacy Step 4 - Dasymetric Calculations

Step 1 - Population Features to Raster

Step 2 - Combine Population and Ancillary Rasters

tep

]

Step 4 - Dasymetric Calculations
Step 5 - Create Final Dasymetric Raster
a Linear Referencing Tools

° Multidimension Tools

& Metwork Analyst Tools

a Parcel Fabric Tools

& Schematics Tools

a Server Tools

° Spatial Analyst Tools

&) Spatial Statistics Tools

a Tracking Analyst Tools

) oY) A B o)

Loy Loy oy oy Loy Lo oy Loy
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& Step 4 - Dasymetric

alculations

- O

X

% Population Working Table

% Population Count Field

Population Area Field
Count

& Dasymetric Working Table

% Population ID Field

% Andliary Class Field

Combined Area Field

COUNT

Minimum Samp_le

Minimum Sampling Area

Percent (optional)

Preset Table {optional)

Preset Field (optional)
PRESETDENS

Step 4 - Dasymetric
Calculations

A dasymetric map seeks
to display statistical
surface data by
exhaustively partitioning
space into zones where the
zone boundaries reflect the
underlying statistical
surface variation. The
process of dasymetric
mapping is the
transformation of data from
a set of arbitrary source
zones to a dasymetric map
via the overlay of the
source zones with an
ancillary data set. In
practice, dasymetric
mapping is often
considered a particular
type of areal interpolation
technique where source
zone data are excluded
from certain classes ina
categorical ancillary data
set. Dasymetric mapping is
applicable to a wide variety
of tasks where the user
seeks to refine spatially
aggregated data, for
example in estimating local
population characteristics
in areas where only

Tool Help

ArcToolbox

ArcToolbox

& 3D Analyst Tools

e Analysis Tools

& Cartogram

e Cartography Tools

& Conversion Tools

Ep Dasy2014

e Data Interoperability Tools

e Data Management Tools

& Editing Tools

e Geocoding Tools

a Geostatistical Analyst Tools

=] g' Intelligent Dasymetric Mapping Toolbox

Combined Steps 1-3 - Prepare for Dasymetric Calc
Combined Steps 4-5 - Perform Dasymetric Calculations and Produce Density Raster

Legacy Step 4 - Dasymetric Calculations
Step 1 - Population Features to Raster
Step 2 - Combine Population and Ancillary Rasters
Step 3 - Create Ancillary Class Preset Table
Step 5 - Create Final Dasymetric Raster

& Linear Referencing Tools

e Multidimension Tools

e Network Analyst Tools

a Parcel Fabric Tools

& Schematics Tools

° Server Tools

e Spatial Analyst Tools

e Spatial Statistics Teols

& Tracking Analyst Tools

w0 Al )

.




& Step 5 - Create Final Dasymetric Raster - ] X

i ArcToolbox O x
® Dasymelric Raster Step 5 - Create Final ArcToolbox
| N= Dasymetric Raster & 30 Analyst Tools

% Dasymetric Working Table X .
| | 2 This tool creates a floating-
point population density
raster by joining a table

e Analysis Tools
& Cartogram
a Cartography Tools

% Density Raster

| = with dasymetrically & Conversion Tools
calculated population &) Dasy2014
density with the combined a Data Interoperability Tools
population and ancillary & Data Management Tools
raster created in step 2. &) Editing Tools

a Geocoding Tools
e Geostatistical Analyst Tools
= g Intelligent Dasymetric Mapping Toolbox
& Combined Steps 1-3 - Prepare for Dasymetric Calc
! Combined Steps 4-5 - Perform Dasymetric Calculations and Produce Density Raster
! Legacy Step 4 - Dasymetric Calculations
! Step 1 - Population Features to Raster
! Step 2 - Combine Population and Ancillary Rasters
[ Step 3 - Create Ancillary Class Preset Table
! Step 4 - Dasymetric Calculations
£ Step 5 - Create Final Dasymetric
Q Linear Referencing Tools
e PMultidimension Tools
a Metwork Analyst Tools
e Parcel Fabric Teols
e Schematics Tools
& Server Tools
a Spatial Analyst Tools
° Spatial Statistics Tools
Q Tracking Analyst Tools

oK Cancel Environments... << Hide Help Toal Help
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Annex 16 -

https://land.copernicus.eu

CLC original

nomenclature (same as COS).

Source:

Corine land cover classes

1. Artificial surfaces
1.1 Urban fabric

- 1.1.1. Continuous urban fabric
- 1.1.2. Discontinuous urban fabric

1.2 Industrial, commercial and transport units

- 1.2.1. Industrial or commercial units

- 1.2.2. Road and rail networks and associated land
\:| 1.2.3. Portareas

|:| 1.2.4. Airports

1.3 Mine, dump and construction sites

- 1.3.1. Mineral extraction sites
- 1.3.2. Dump sites
- 1.3.3. Construction sites

1.4 Artificial, non-agricultural ve getated areas

i:| 1.4.1. Green urban areas
|:| 1.4.2. Sport and leisure facilities

2. Agricultural areas
2.1 Arable land

‘:| 2.1.1. Non-irrigated arable land
|:| 2.1.2. Permanently irrigated land
|:| 2.1.3. Rice fields

2.2 Permanent crops

- 2.2.1. Vineyards

I:I 2.2.2. Fruit trees and berry plantations

‘:| 2.2.3. Olive groves

2.3 Pastures

|:| 2.3.1. Pastures

2.4 Heterogeneous agricultural areas

‘:| 2.4.1. Annual crops associated with permanent crops

|:| 2.4.2. Complex cultivation patterns

|:| 2.4.3. Land principally occupied by agriculture

l:| 2.4.4. Agro-forestry areas

3. Forest and seminatural areas
3.1 Forests

|:| 3.1.1. Broad-leaved forest

- 3.1.2. Coniferous forest

[ 313 Mixed forest

3.2 Shrub and/or herbaceous vegetation associations
|:| 3.2.1. Natural grassland

|:| 3.2.2. Moors and heathland

|:| 3.2.3. Sclerophyllous vegetation

I:I 3.2.4. Transitional woodland shrub

3.3 Open spaces with little or no vegetation
|:| 3.3.1. Beaches, dunes, and sand plains
l:] 3.3.2. Bare rock

I:I 3.3.3. Sparsely vegetated areas

- 3.3.4. Burnt areas

|:| 3.3.5. Glaciers and perpetual snow
4. Wetlands

4.1 Inland wetlands

E 4.1.1. Inland marshes
- 4.1.2. Peat bogs

4.2 Coastal wetlands

l:l 4.2.1. Salt marshes
I:I 4.2.2. Salines
E 4.2.3. Intertidal flats

5. Water bodies

5.1 Inland waters

l:] 5.1.1. Water courses
|:| 5.1.2. Water bodies

5.2 Marine waters

l:] 5.2.1. Coastal lagoons
|:| 5.2.2. Estuaries
CI 5.2.3. Sea and ocean
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Annex 17 — Cos2010 reclassification: COS10EPA4 grd25
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Accessible through: https://www.mdpi.com/2220-9964/8/1/10/html
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Full-Text XML
Full-Text Epub
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Annex 18 — FAO’s baseline data for the Portugal (2017) for reporting the

indicator 15.4.2 mountain green cover index

PORTUGAL
MOUNTAIN GREEN COVER INDEX

Baseline data 2017: 89%

PORTUGAL

Land Cover - Land Use

Area (Km2 '000)

TOTAL
Grassland - AREA
KAPOS Forest Shrubland  Cropland | Otherland Wetland Settlement| KAPOS
K1 - - - - - - -
K2 - - - - - - -
K3 - - - - - - -
Ka - - - - - - -
K5 0,3 1,0 0,3 0,0 0,0 0,0 1,5
K6 13,2 4,2 59 1,3 0,0 1,8 26,2
SUM 13,4 5,2 6,1 1,3 0,0 1,8 27,8
Sum of green cover classes Sum of other land cover classes
24,7 3,1

PORTUGAL
Land Cover - Land Use
Area %
TOTAL
Grassland - AREA
KAPOS Forest Shrubland  Cropland | Otherland Wetland Settlement| KAPOS
K1 - - - - - - -
K2 - - - - - - -
K3 - - - - - - -
K4 - - - - - - -
K5 16,7% 66,7% 16,7% 0,0% 0,0% 0,0% 100%
Ké 50,1% 15,8% 22,4% 4,9% 0,0% 6,8% 100%
SUM 48,3% 18,6% 22,0% 4,6% 0,0% 6,4% 100%
Sum of green cover classes Sum of other land cover classes
89% 11%
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Annex 19 — Mountain Kapos classification in mainland Portugal and Madeira

Kapos Mountain
Classification

[ ke

I Ks

I K4

=K6_CLC
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Annex 20 — Indicator 15.4.2 results: applying COS 2010 for mainland Portugal

PORTUGAL: Continent
Mountain Area and Land Cover - Land Use Relation (km?)
Kapos | Forest land | Cropland e Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 5,4 0,1 35,6 1,5 0,2 27,3 70,1

K5 453,4 111,8 812,9 1,3 9,6 164,1 1553,2

K6 12331,8 6417,8 6286,8 117,1 793,8 250,8 26198,2
SUM 12790,6 6529,7 7135,4 119,8 803,7 442,3 27821,5

SUM of green cover classes:

26455,7

SUM of other land cover classes:

1365,7

PORTUGAL: Continent
Mountain Area and Land Cover - Land Use Relation (%)
Kapos | Forest land | Cropland ARERELL)/ Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 7,7% 0,1% 50,8% 2,1% 0,3% 39,0% 100%

K5 29,2% 7,2% 52,3% 0,1% 0,6% 10,6% 100%

K6 47,1% 24,5% 24,0% 0,4% 3,0% 1,0% 100%
SUM 46,0% 23,5% 25,6% 0,4% 2,9% 1,6% 100%

SUM of green cover classes:

95,1%

SUM of other land cover classes:

4,9%
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Annex 21 — Indicator 15.4.2 results: applying CLC 2012 for mainland Portugal,

Azores and Madeira

Mountain Area and Land Cover - Land Use Relation (km?)

PORTUGAL: Total

Kapos | Forest land | Cropland SR Wetlands | Settlements | Otherland | Total area Kapos
Shrubland
K4 6.92 0.37 31.92 1.37 0.10 44.66 85.34
K5 470.43 173.85 901.69 2.28 5.29 179.88 1733.42
K6 12327.84 9550.28 4877.66 150.99 446.46 237.70 27590.93
SUM 12805.19 9724.50 5811.27 154.64 451.85 462.24 29409.69

SUM of green cover classes:

28 340.96

SUM of other land cover classes:

1068.73

PORTUGAL: Total
Mountain Area and Land Cover - Land Use Relation (%)
Kapos | Forest land | Cropland SEEELL)/ Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 8.11% 0.44% 37.40% 1.61% 0.12% 52.33% 100%

K5 27.14% 10.03% 52.02% 0.13% 0.31% 10.38% 100%

K6 44.68% 34.61% 17.68% 0.55% 1.62% 0.86% 100%
SUM 43.54% 33.07% 19.76% 0.53% 1.54% 1.57% 100%

SUM of green cover classes:

96.37%

SUM of other land cover classes:

3.63%

PORTUGAL: Continent
Mountain Area and Land Cover - Land Use Relation (km?)
Kapos | Forest land | Cropland aEedkntl Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 4.75 25.74 1.37 0.10 38.15 70.11

K5 385.09 169.89 829.36 1.11 4.09 163.65 1553.19

K6 11882.91 9263.21 4333.35 89.37 395.32 234.02 26198.18
SUM 12272.75 9433.10 5188.44 91.85 399.51 435.82 27821.48

SUM of green cover classes:

26 894.30

927.18

SUM of other land cover classes:
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PORTUGAL: Continent
Mountain Area and Land Cover - Land Use Relation (%)

SUM of green cover classes:

96.67%

SUM of other land cover classes:

3.33%

Kapos | Forest land | Cropland b Wetlands | Settlements | Otherland | Total area Kapos
Shrubland
K4 6.77% 36.72% 1.95% 0.14% 54.41% 100%
K5 24.79% 10.94% 53.40% 0.07% 0.26% 10.54% 100%
K6 45.36% 35.36% 16.54% 0.34% 1.51% 0.89% 100%
SUM 44.11% 33.91% 18.65% 0.33% 1.44% 1.57% 100%

SUM of green cover classes:

474.93

SUM of other land cover classes:

53.37

PORTUGAL: Madeira
Mountain Area and Land Cover - Land Use Relation (km?)
Kapos | Forest land | Cropland ARERELL)/ Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 2.17 0.37 3.95 6.50

K5 85.22 3.94 60.47 1.20 6.52 157.35

K6 220.42 48.92 49.46 0.01 44.94 0.70 364.45
SUM 307.82 53.23 113.87 0.01 46.14 7.22 528.29

SUM of green cover classes:

89.90%

SUM of other land cover classes:

10.10%
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PORTUGAL: Madeira
Mountain Area and Land Cover - Land Use Relation (%)
Kapos | Forest land | Cropland AREELL)/ Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 33.48% 5.72% 60.80% 100%

K5 54.16% 2.51% 38.43% 0.76% 4.14% 100%

K6 60.48% 13.42% 13.57% 0.00% 12.33% 0.19% 100%
SUM 58.27% 10.08% 21.56% 0.00% 8.73% 1.37% 100%




Mountain Area and Land Cover - Land Use Relation (km?)

PORTUGAL: Azores

Kapos | Forest land | Cropland e e Wetlands | Settlements | Otherland | Total area Kapos
Shrubland
K4 2.23 6.51 8.74
K5 0.11 0.02 11.86 1.18 9.71 22.88
K6 224.51 238.15 494.86 61.61 6.19 2.98 1028.30
SUM 224.62 238.17 508.95 62.79 6.19 19.20 1059.92

SUM of green cover classes:

971.74

SUM of other land cover classes:

88.18

PORTUGAL: Azores
Mountain Area and Land Cover - Land Use Relation (%)
Kapos | Forest land | Cropland ARERELL)/ Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 25.49% 74.51% 100%

K5 0.44% 0.00% 51.97% 5.24% 42.36% 100%

K6 21.83% 23.16% 48.12% 5.99% 0.60% 0.29% 100%
SUM 21.19% 22.47% 48.02% 5.92% 0.58% 1.81% 100%

SUM of green cover classes:

91.68%

SUM of other land cover classes:

8.32%
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Annex 22 — Indicator 15.4.2 results: applying COS 2015 for mainland Portugal

PORTUGAL: Continent
Mountain Area and Land Cover - Land Use Relation (km?)

Kapos | Forest land | Cropland s Ercl/ Wetlands | Settlements | Otherland | Total area Kapos
Shrubland
K4 2.27 0.06 38.75 1.46 0.20 27.36 70.11
K5 365.64 104.78 908.09 1.26 10.10 163.32 1553.19
K6 12230.65 6138.39 6648.05 120.41 811.03 249.66 26198.18
SUM 12598.56 6243.23 7594.89 123.13 821.33 440.34 27821.48

SUM of green cover classes:

26436.68

SUM of other land cover classes:

1384.80

PORTUGAL: Continent
Mountain Area and Land Cover - Land Use Relation (%)
Kapos | Forest land | Cropland slesd el Wetlands | Settlements | Otherland | Total area Kapos
Shrubland

K4 3.24% 0.08% 55.28% 2.08% 0.28% 39.03% 100%

K5 23.54% 6.75% 58.47% 0.08% 0.65% 10.52% 100%

K6 46.69% 23.43% 25.38% 0.46% 3.10% 0.95% 100%
SUM 45.28% 22.44% 27.30% 0.44% 2.95% 1.58% 100%

SUM of green cover classes:

95.02%

SUM of other land cover classes:

4.98%
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Annex 23 — Indicator 15.4.2: FAO data points accuracy examination

K4
= K5
K6
== PT

+ FAO points
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Annex 24 — FAO data points accuracy examination — Quantifying FAO results

obtained from the application of their methodology and analysis

Mountain .
e as FAO points*
Classification
K4 0
K5 10
K6 102
Total 107
FAOQ Classification
M0|‘.|r‘1tai‘n FAO points* Forest Cropland Grassland Wetlands |Settlements|Otherland| Total
Classification
K& 0 0
K5 5 2 1 2 5
K6 102 44 22 18 4 95
Total 107 46 23 20 0 7 4 100

Annex 25 — Summary of the methodology for the production of indicator 15.4.2

LCLU

GIS DATA
INPUT

CLC PT 2012

COS 2010, COS 2015,

I

RECLASSIFICATION

|

_ ‘ lobal map of mountains Kapo: VECTOR
MOUNTAIN AREAS classification produced in 2015 CALCULATE
by FAO DAEATYEE TOTAL AREA
DATA ACQUISITION MOUNTAIN AREAS ‘
PORTUGAL
v
INTERSECTION WITH ]
CAOP and CLC 4,’ | 3 NEW SHAPEFILES: K4,
K5, K6
* K4, K5, K& AREA
’ CALCULATIONS
it (Summary Statistics)

IPCC LCLU 6 CLASSES

—
=

COS 2010
COS 2015
CLC 2012

K6 LCLU
K5 LCLU
K4 LCLU

!
o

K4, K5, K6 by LCLU
(Summary Statistics)
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Annex 26 — Comparison of LCLU classes within observation points;

Comparing COS vs CLC
LCLU classification within observation
points sample

COS -CLC Match

1 COS -CLC Do not match

COS - CLC classification error

Forest land - Cropland
Forest land - Grassland/Shrubland

Cropland - Forest land

Comparing COS vs FAO
LCLU classification within observation points
sample

COS -FAO Match

B COS -FAO Do not match

COS - FAO or FAO - COS incidence
matching error per class

Forestland - Sewlement s
Cropland - Otheriand
Cropland - Grassland
Cropland - Settiements =T
Grassiand- Sextlement —
Forest land - Cropland _
Forest land - Otherland N
Comparing CLC vs FAO

LCLU classification within observation
points sample

2 CLC - FAO Match

m CLC - FAO Do not match
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