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Research objectives

Our research focuses on the hotspot of land change in the Cerrado biome
region of the Brazilian state of Bahia with three main objectives.

1. The first 1s to develop generally applicable methods with
accompanying software to quantify and analyze land change and its
associated socio-economic drivers and impacts.

2. The second is to examine the expansion of irrigated agriculture as a
form of adaptation to climate change.

3. The third is to develop spatially explicit scenario models that inform
policy concerning agrarian development, water regulations, and
climate change adaptations.



Municipalities in
western Bahia were

during 2019-2020 when
98% of land clearing
was (Azevedo,
Shimbo, and de
Oliveira 2021).
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“Irrigation accounts for about 70% of global freshwater

withdrawals and about 90% of consumptive water use.”
(McDermid et al. 2023)

Climate change has already pushed 28% of current agricultural
lands in the Cerrado out of their optimum climate space, while
models project that 51% of the region’s agriculture will move

out of that space by 2030 and 74% by 2060.

(Rattis et al. 2021)

Agribusinesses frame western Bahia’s irrigation as a model to
be reproduced in the rest of Brazil and have aspirational claims
to become the largest irrigation center in Latin America.
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Fazenda Rio Claro, Lavoura e Pecuaria Igarashi, Correntina (BA)




Drought on the Sao Francisco River basin, 2015
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Common pastures
with no property title

Highland,
plateau
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Peasants driving cattle onto common pastures on the highland plateau, Correntina (BA)
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Peasants destroy irrigation pumps and occupy a

large-scale farm in Correntina (BA)

Photo: Gilberto Alves, Metropolis 2018
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Peasants destroy irrigation pumps and occupy a
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mANA

MapBiomas

Expansion of irrigation in the study area

Government data from Brazil’s National Water and Sanitation Agency (ANA):
metadados.snirh.gov.br/geonetwork/srv/api/records/1b19cbb4-10fa-4be4-96db-b3dcd8975db0

Civil society data: plataforma.brasil.mapbiomas.org/irrigacao
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https://metadados.snirh.gov.br/geonetwork/srv/api/records/1b19cbb4-10fa-4be4-96db-b3dcd8975db0
https://plataforma.brasil.mapbiomas.org/irrigacao
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Comparison of ANA and MapBiomas
spatialized data reveals agreement and
disagreement in maps of pivot irrigation
in our study area.

ANA and MapBiomas data show some
allocation difference in pivot areas.

Even when ANA and MapBiomas detect
the same pivot there is a quantitative
difference of irrigated area (i.e., the ring

around the edges), which we then adjust.
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Adjustment of the disagreement on pivot size reduces the quantity differences between MapBiomas and ANA

Dataset without adjustment

0 Agreement t ANA x MapBiomas

Version 1

©0nly MapBiomas
©10nly MapBiomas Edge
m Agree

©Only ANA
®Only ANA Edge

zzzzzzzz

555555

Only MapBiomas = Only ANA = Agreement

Dataset with adjustment
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is 23% of area

disagreement in the time
series between ANA and
MapBiom as.

Adjusting the areas of
quantitative disagreement
for all the years, the total
disagreement 1s only

11%. 2
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®  Surface WUP

Nine municipalities

1,152 Water Use Permits (WUPs)
for 1rrigation on record

State WUPs: 1,021 (89%)
* Superficial: 623
e Subterranean: 398

Federal WUPs: 131 (11%)
* Superficial: 131
* Subterranean: 0

27



-47.0 -46.0 -45.0 -44.0

-11.0
-11.0

State Surface

-12.0
-12.0

State Subterranean -

-13.0
D95
ve

-13.0

® o \i'»w

(]

-14.0
-14.0

Federal Surface -

State Subterranean WUP

Federal Surface

WUP by Jurisdiction

State Subterranean

B State Surface

State Surface WUP

-15.0

Federal Surface WUP

Nine municipalities

1
-47.0 -46.0 -45.0 -44.0

15.0
=

100

200

300 400
Number of WUP

500

600

700

28



Status of WUP
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Average flow rate (m*h)
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MapBiomas Pivot 2022

Nine municipalities
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Invalid

Accepeted

Insignificant use

Pattern A

Surface water capture

Higher flow averages

Greater distance from
water source to pivots

Pattern B
Ground water capture
Lower flow averages

Shorter distance from
water source to pivots




MapBiomas has a second data set that provides intra-anual patterns of irrigation use.

&= t& MAPEAMENTO DE PIVOS Q  Search places Earth Engine Apps

Dashboard para analise dos Pivas

Selecione o ano:

Dynamics of pivots

The Pivot Dynamics module provides

information on the dynamics of irrigated
7 crops on central pivots. This information
P includes:

Informagdes sobre os pivas:

1. number of times each pivot was
¢ cultivated (in a crop year);

S 2. beginning and end of each crop cycle,
& per pivot and per crop year;

3. duration of each crop cycle;
4. daily average rainfall of each crop cycle.

This product is in beta version and is
exclusive for the 2016 to 2022 period.

VIEW DATA
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https://plataforma.brasil.mapbiomas.org/dinamica-dos-pivos

Main research outputs so far:

1.

Bilintoh, Thomas. (2024). R package timeseriesTrajectories
https:/github.com/bilintoh/timeseriesTrajectories

Bilintoh, Thomas, R. Gilmore Pontius and Gustavo de L. T. Oliveira. (2024).
‘Comparison of Time Series Trajectories at Multiple Temporal Resolutions: A
Case Study of Soybeans in Western Bahia, Brazil.” SpaceWeek Nordeste.

Tanner Honnef. (2023) “The Total Operating Characteristics requires

improvements to its use and software.” BSc. Thesis in Geography, Worcester,
MA, Clark University.
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