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1st Case study of Brazilian team
Vale do Ribeira

2nd Case study of Brazilian team
Nexus area (Collab with INPE)
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A Step-By-Step User Guide for Building a Successful Data
Management Plan

Why is a Data and Digital Outputs Management Plan (DDOMP) important? Ensuring proper data
management helps Belmont Forum researchers achieve the goal of supporting international
transdisciplinary research to provide knowledge for understanding, mitigation, and adaptation to
global environmental change, and is required of all Belmont Forum-funded projects. A DDOMP
ensures that the data is organized, sharable, and reproducible, and helps researchers gain recognition
and credibility through data sharing.
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9 . PARSEC : Building New Tools for Data Sharing and
9 Reuse through a Transnational Investigation of the BELM:=ENT ||y e\ rasrructures
P A RS E‘ < Socioeconomic Impacts of Protected Areas F O R U MINS OATA MANAGEMENT
. Consortium Leaders: Nicolas Mouquet, David Mouillot, Alison Specht and Shelley Stall. http://parsecproject.org
F rOJ e C t ijectives (f) Increase the number of citations to data sets and better
W — . " I ' (c) Improve future environmental decision-making; attribute them to the data creator;
gar)ea;e(l;,:z; 0?1 :Sji;or:;rz:;gs:zzr:lesaong\?:zn?t:?::tc:n (d) Improve digitial connections between researchers, their ~ (g) Promote credit for open and FAIR data management and
g ANSe s funding, publications and data; preservation for data reuse;
of satellite imagery and artificial intelligence; ) : :
b) Deter nethal T uance of EASor st (e) |mpr0ve recommendations for the research data (h) Provide FOO'S. for research.ers to view how the data they
( , Pt workflow and skills for research teams; have deposited is used and cited.
expenditure and asset health of rural communities;
w
Synthesis-science strand (David Mouillot) § Data-science strand (Shelley Stall)
-
WP1: Stratified sampling of 200 rural ~ WP2: Estimate socioeconomic E=5=> wps: Develop leading practices,
communities close to and far from conditions in the selected rural 3 toolkits and workshops to support
natural protected areas (PAs) using communities using remote sensing £ data sharing.
matching algorithms. and artificial intelligence. L
2
o 4 o
S : . . = T WP6: Improve cgpablllty for .
WP U pared comparion tests deermine wheterpoum 103 € rscaraners toviw how cepote
P ‘ y g \ = data has been used, cited and
K reused (widget, web-accessible
v researcher profile).
WP4: Dissemination (website, data sharing, ——— )
scientific publications, newsletters, conferences). =

Participating countries

BRAZIL: University of Sao Paulo - FAPESP (P. Pizzigatti Corréa) plus postdoc and technical support (FAPESP) .JAPESP l I Q D) p @Japan Science and
FRANCE: Foundation for Research on Biodiversity, University of Toulouse Il - ANR (N. Mougquet) Technology Agency
JAPAN: National Institute of Information & Communications Technology, Research Institute for Humanity

and Nature - JST (Y. Murayama) - : @» NICT mmeenst
N “‘R @umvensne — CERB CESAB 9 —

USA: American Geophysical Union - NSF (S. Stall) universirt o | f PFRB 5
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Cooperating partners PAUL SABATIER
-~ ADVANCING
AGU 100,

2 i I'I‘R‘ese‘ar‘;:h lr(15 i
NCI, Australia (L. Wyborn), BGS, UK (H. Glaves) ~&&>— Humanity and

Associated organisations
DataCite, ORCID, ESIP, RDA, EDI, WDS, AST, JWP, TNC

FUNDING: 1258K€
Duration: 48 months

00 tps://sigeventos.ufpb.br/eventos/public/evento/e-science https//pa rseCprOjeCt.Org/ | @PARS EC_N ewd @ ®@

BY SA




5

State-of-the-art deep-learning & poverty prediction BELMNT

[Ayush, et al, 2016] [Jean, et al, 2016]

|A models “

Proceedings of the Twenty-Ninth International Joint Conference on Artificial Intelligence (IJCAI-20) e o ° °
Special Track on Al for Computational Sustainability and Human Well-being C Omblnlng S atelllte lm agery and
Generating Interpretable Poverty Maps using ° . ®
Object Detection in Satellite Images maChlne learnlng tO p redlCt p Overty
Kumar Ayush'*, Burak Uzkent'*, Marshall Burke?, Neal Jean,"** Marshall Burke,>**"{ Michael Xie,' W. Matthew Davis,*
‘ 2 3,4 1
David Lobell? and Stefano Ermon’ Dy B kobell,"=-Shefing Ermon
2016 « VOL 353 ISSUE 6301

[Suel, et al, 2019] [Yeh, et al, 2020]
scientific reports Using publicly available satellite imagery
Measuring social, environmental and health and deep learning to understand economic
inequalities using deep learning and street imagery well-being in Africa
Sl =, Joli W Piolel; damei E Roeistt & Mojd Exst Christopherﬁéﬁb 17, Anthony Perez® %7, Anne Driscoll?, George Azzari?4, Zhongyi Tang®, C
Scientific Reports 9, Article number: 6229 (2019) Stefano Ermon® ' & Marshall Burke@ 346
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General Methodology
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Methodology using satellite images

1. Data acquisition

Socioeconomic  Satellite image
Environmental aquisition
data (GEE)

¢ '

Data aggregation
image-annotated dataset
of the study area

2. Feature extraction 3. Training
Images annotated with Night-light satellite image
/night-light intensity . corresponding to study a
I
— k-fold
Hi strategy

(train and test dataset)

Transfer Feature vectors
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1. Dataset preparation
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4. Validation

Prediction
metrics R?
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2. Feature extraction

VGG-16
—> pre-trained with

Methodology using Street view images

3. Training
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Types of Data Used and Generated 5

BELM:=NT

F O R U M

Raw Data: Inputs

Ground Truth Data Satellite images
Local surveys

Processed Data: Outputs

Global gridded Socio-economic dynamics
Socio-economic in our study sites
information
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Raw data BELMeNT
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The

DHS ¥ Program

Demographic and Health Surveys

Atlas do
Desenvolvimento
Humano no Brasil

+30.000 household surveys every 5 years in +90 countries

e Anemia - prevalence of anemia, iron supplementation
e Child Health - vaccinations, childhood iliness, newborn care
e Domestic Violence (module) - prevalence of domestic violence and consequences of violence

e Education - literacy, attendance, highest level achieved
e Environmental Health - water, sanitation, cooking fuel
e Family Planning - knowledge and use of contraceptives

No restriction access for academic research
Can be stored locally or downloaded when necessary
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Raw data
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Satellite images

Many options

- Both free and fees required
- Various Resolutions

- Various time series

- Usability can be an issue for

some datasets
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Processed data J
BELMNT
Global gridded socio-economic information

L

LSMSﬁﬁm” ARTICLE P

Living Standards Measurement Study

Mapping child growth failure in Africa
between 2000 and 2015
Only some | | |
information/data have
gridded at the regional
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We plan to grid many of them globally and

make them available
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1st Case study of Brazilian team
Vale do Ribeira




Surrounded by
Protected Areas
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@ Estimate socioeconomic indicators |

Street View Images J

Vale do Ribeira



Satellite image availability

Lgngevity Score: 0.8 Longevity Score: 0.917
Literacy Score: 0.97 Literacy Score: (0.982
Income Score: 0.606 Income Score: 0.635

Longevity Score: 0.9
Literacy Score: (0.981
Income Score: 0.654
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W Available image Literacy Score: 0.964
@ Unavailable image Income Score: 0.594

[ Unavailable census data




Street view images availability
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Dataset: proxy HDI-Income indicator 8
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Prediction results using Street view images

Machicao, et al. A Deep-Learning Method for the Prediction of Socio-Economic
Indicators from Street-View Imagery Using a Case Study from Brazil. Data Science

Journal, 21(1), p.6. DOI: http://doi.org/10.5334/dsj-2022-006
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http://doi.org/10.5334/dsj-2022-006

2nd Case study of Brazilian team
Nexus area (Collab with INPE)




NEXUS area

e 2513 municipalities
e A huge extension of Brazilian territory
(~ 3,5 millions km?2)
e Contains various biomes
o Amazonia, Caatinga, Cerrado, Mata
atlantica, Pantanal.
e Contains two important basins
o Sao Francisco River Basin

o ParnaibaBasin

I PAs (pre-filtered) in Brazil

= NEXUS area




Indicators examples

Education &
Health ® Occurrence of diseases linked to water

school attendance rate
Decrease in school dropouts, a measure adopted
by the agency

® Proportion of people affected by climate-related
natural disasters
® |nappropriate Households

Women's Reference Center per capita
Proportion of women in formal jobs with more
than 5 minimum wages

Culture
source
e Doses applied for per capita
immunization
Work & e Low income (households with up to one salary) Infrastructure
income e Value of annual revenue obtained by family farming
establishments
e Urban Policy Instruments
governance ® Proportion of homicide of women and youth Genre
e Proportion of population that is served with water supply
Sanitation e Proportion of permanent private households with garbage
collection service

NEXUS have more than 50
socioeconomic and environmental
indicators corresponding to 2015




Prediction results

Nome do indicador socioeconémico R?
Domicilios com renda maior que um salario minimo 0.347

. |Isolamento da populagao considerando a distancia a corpos hidricos e estradas 0.328 .

= PIBpercapita 0197
Domicilios Inadequados 0.101
Ocorréncia de doengas veiculadas com fonte hidrica 0.073
Taxa de mortalidade em menores de 5 anos de idade 0.013
Proporcao de Cadastramento de pessoas em servigos basicos de saude 0.002
Taxa de mortalidade fetal (TMF) - ébitos fetais (Obitos fetais) -0.397
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Belmont Forum e-I&DM ‘ ¥ B X “Home 'DDOMPGuide . Data Management Training  Best Practices & Standards  GitHub Q (@]
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A Step-By-Step User Guide for Building a Successful Data
Management Plan

Why is a Data and Digital Outputs Management Plan (DDOMP) important? Ensuring proper data
management helps Belmont Forum researchers achieve the goal of supporting international
transdisciplinary research to provide knowledge for understanding, mitigation, and adaptation to
global environmental change, and is required of all Belmont Forum-funded projects. A DDOMP
ensures that the data is organized, sharable, and reproducible, and helps researchers gain recognition
and credibility through data sharing.
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Benefits of a Workbook o

F O R U M

Supports the iterative / flexible needs of the research team
Provides guidance on “what data”, “where to store”, “what to track”
Provides guidance on when actions are taken

Gives method for

» what to do during the project

* how to preserve your digital objects for publication and sharing
i . . " Details t
Checklist for your team to make it “super simple

Validation task for the Pl to ensure compliance and consistency

00 tps://sigeventos.ufpb.br/eventos/public/evento/e-science https//pa rseCprOjeCt.Org/ | @PARS EC_N ew35s @




- P
DDOMP Checklist — Team Resources <

BELMNT

- Material development and temporary storage location
- Google Drive

- Team communications and information decimation tools PARSEC
- Email, Slack
- Dataset storage location during the project
- Open Science Framework (AWS integration) Pls -4
- Software development platform Country | eaders — 6
- GitHub
- Data preservation (including derived products) repository Funders — 4
- Environmental Data Initiative Researchers — 30
- Software preservation repository Languages -4
- Zenodo
- Training, workshop material preservation repository
- Zenodo

(5) tps://sigeventos.ufpb.br/eventos/public/evento/e-science https//pa rsecprOjeCt.Org/ | @ PARS EC_N ewz6 @ ‘? ?



PARSEC Data and Digital Output 2”
Management Plan and Workbook oy

F O R U M

Further details can be found on the process and methods used for
PARSEC:

Stall, Shelley, Specht, Alison, Corréa, Pedro Luiz Pizzigatti, David,
Romain, Edmunds, Rorie, Mabile, Laurence, Machicao, Jeaneth,
O'Brien, Margaret, Wyborn, Lesley. (2020). PARSEC Data and
Digital Output Management Plan and Workbook. Zenodo.
10.5281/zen0do.3891426

Use your DMP or DDOMP to make your own Checkilist.
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https://doi.org/10.5281/zenodo.3891426

Special thanks to PARSEC Brazilian team

Researchers:
- Profa. Dra. Katia Maria Paschoaletto Micchi de Barros Ferraz: (ESALQ/USP);

- Dr. Jean Pierre Henry Balbaud Ometto: Instituto Nacional de Pesquisas Espaciais (INPE);
- Dra. Marina Jeaneth Machicao Justo - (EPUSP), (postdoc fellowship PARSEC);

- Dra. Solange Maria Dos Santos: (Scielo);

- Dr. Silvio Marchini - (ESALQ/USP);

- Eng. Danton Ferreira Vellenich (EPUSP), (TT fellowship PARSEC and Master Stu
- Prof. Dr. Pedro Luiz Pizzigatti Corréa: (EPUSP) (Country Leader).

Support of Brazilian Institute of Geography and Statistics (IBGE):
- Dra. Nadya Maria Deps (IBGE);
- MSc. Miguel Suarez Xavier Penteado (IBGE).

Support of Support of INPE:
- Dr. Pedro R. Andrade;
- Dr. Gustavo Arcoverde;
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