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Climate Data and Agriculture

Agriculture highly dependent on
eather and Climate conditions

Climate: has an impact on
planning activities for long-term
actions - for example, what, where
and when to grow a crop

In addition, Climate change could
also be an issue , understandin
the impacts for production an

planning activities, and also
generating an huge amount of
data for models and future
scenarios
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Given this dependency:

a) Monitoring and Forecasting
weather and climate has always
been a challenge

b) Climate data is really needed -
~ we have a wide range of sources
for climate data

In the era of digital agriculture,
we are producing more data than
ever before, and (especially)
climate data.




Climate Data - Challenges

Dl Data Type Data Data
Accessibility YP Quality s
Data
Understanding Ethics

Challenges that data science and artificial intelligence could address




Data
Accessibility

Farm level Meteorological Station Models

Different
Infrastructure for
data collection l l ‘

::)o’rclu is usually at local/farm 5l et fons fir Climate models
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AL - Brazil; reanalyses model
e data belong to the data at meteorological Satellite images

Former; mei'eoro|ogico| station station level

or sensors inside the tractors Free access

and machinery

So we have different sources of data with different scales and different meanings.




ClimCI'l'e D(]‘l'(] - Ch(]”enges INMET - Instituto Nacional de Meteorologia
(National Institute of Meteorology)
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gaps in the data series.




Climate Data - Challenges
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Aerosol Optical Depth

NASA Earth Observations (NEO)
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Climate Data - Challenges

Data Quality/

Meteorological Stations present
historical missing data and local

measurements

Consistence

Model x measured data: require studies
to understand how the model is
performing local/regional/national
climate




Climate Data - Challenges

v' Each platform provides a file format
v" Difficulty in working with many files: csv spreadsheets;

NetCDF; TIFF
v' The user is invited to choose the data source: weather
Data Type . .
station, satellite, models - the user does not always know

the difference, the uncertainties

Leading us to another challange

Ncview 2.1.8 David W. Pierce & March 2017
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v A challenge with all these differences between data files is
how to integrate them with other types of data: seems to
be simple when working with a small dataset, but when
working with a large amount of climate data, on different
temporal and spatial scales, with other databases (e.g. soil,
plant or other area databases), we are faced with the
challenge of integrating these data.

Data
Integration

v" Develop Common Climate Data Model - Assists with data
description and interoperability with other databases
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Make data understandable
v Develop products for agricultural users, understanding what they
Data need
Understanding v Each type of producer has a way of communication
v Develop products considering different spatial and temporal scales

v Present Data visualization and exploration tools

v Provide access to data sets for different society sectors (academic,
agricultures, energy, health...)
v' Encouraging citizen science

Dashboard
Overview

A user-friendly tool offering real-time visualization and analysis
of integrated datasets, using customizable visual tools such as
heat maps, time series, and predictive modeling outputs.
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Ethics

Data Governance

Ethical
Considerations:
Data for dll
regions, without
neglecting or
iscriminating ;
generation of too
much data

Data
Security:
protecting
data from
unauthorized
access- need
regulations

Data
Consistency -
Spread of
data:
Inconsistent
data may
lead to
flawed
models,
misguided
public policies

Data
Stewardship:
assignin
res onsibiﬁ’ry
or data
management

Compliance
an
Regulation:
adhering to
other legal
an
regulatory
requirements
related to
data
management
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Coff
Change ()

Research Questions:

Pe lg%g? 5. - What has been happening in the
oo ety climate of Brazilian coffee areas?
> eﬁ"‘j - What will happen in these areas?

How will coffee react?
What is the climate perception of
coffee producers?

Espécies de Café
@ Robusta (Canephora)
@ Robusta (Canephora) e Arabica
@ Arabica
@ Arabica (Denominagéo de Origem)
Arabica (Indicagao de Procedéncia)

@ @coffeechange.unicamp
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The Climaterna project, a initiative by =~ Cussificacées deTemperatura ™ - o @i e
Brazilian Institute of Data Science
(BIOS), at University of Campinas, is a
cutting-edge data platform that
integrates climate and maternal-
perinatal health information.
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serve as a permanent observatory,
designed to analyze the impacts of
climate change on maternal
(pregnancy) and newborn health in
Brazil.




Datasets
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The dashboard is formed by several public key datasets from over 5,000

municipalities in Brazil.

Environmental Data
Climate & Pollution Data:

Sourced from Brazilian

Daily Weather Gridded Data

(BR-DWGD), Climate Models
and CETESB, it includes
temperature, precipitation, air
quality, and extreme weather
events, which are crucial for
identifying climate-related

health risks.

Health Data:

SIM (Mortality Information System)
Provides data on maternal and
perinatal mortality, enabling analysis
of how climate factors correlate with
mortality rates.

SINASC (Live Birth Information
System): Offers detailed birth datq,
essential for understanding trends in
premature births and neonatal
health in relation to environmental
conditions.

Demographic Data:

Captured from Census, which is a
comprehensive population survey
conducted by the Brazilian
Institute of Geography and
Statistics (IBGE). It includes
information such as age, income
distribution, genders,
races/ethnicities, education levels,
and employment status.
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httos.//biOs.unicamp.br/

https://me-qr.com/l/climaterna




Inria-Brasil Workshop on Digital Science and Agronomy &zua._-

Thank you for your attention
Merci de votre attention

pcoltri@unicamp.br
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