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The Brazilian Atlantic Forest (BAF)

0 245 490

P

Second Forest of South America

e 1.3m sqkm (62x Wales!)
e >85% of original deforested

Multiple Ecosystem Types, incl:

e Tropical Moist
e Tropical Dry
e Subtropical Broadleaf

Global Biodiversity Hotspot

7000 tree & shrub species (50% endemic)
2000 epiphyte species (78% endemic)
990 birds species (25% endemic)

370 amphibian species (78% endemic)

. Atlantic Forest biome
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The Brazilian Atlantic Forest (BAF)

500 years of colonization & economic exploitation
brazilwood, sugarcane, cassava flour, timber, cocoa, eucalyptus

e 1500: First Europeans arrive in Brazil (Bahia)
e 1800s: First investigation by European naturalists, Brazilian Independence
e 1980s: Re-democratization (end of dictatorship), launch of Landsat

e 1990s:

o ‘SOS Mata Atlantica’, national decrees on deforestation
o Human & agricultural census est., redefinition of municipalities

e 2000s: Atlantic Forest Law (2006) formalized previous decrees
e 2010s: Projeto Conexdo Mata Atlantica established (2018)
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Multi-project Collaboration
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Toward a Forest Transition across BAF

A Study area

2 . Forest transition (1180 municipalities)

%. Persistent deforestation (792 municipalities) “a Shift from net de foresta tion

to net reforestation”
Meyfroidt & Lambin (2011)

1,972 municipalities with
deforestation 1987-2001

Examined change over 2001-2018
e PD: Persistent Deforestation
e FT: Forest Transition

Fig. 2, Silva et al. (2023)
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Toward a Forest Transition across BAF
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Fig. 5, Silva et al. (2023)
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Spatial Regression with Municipality Data

e Land Cover data derived from Landsat by MapBiomas (v.5)

e Agricultural, Social and Economic Data available from
Brazilian Institute of Geography and Statistics (IBGE)

e Account for spatial autocorrelation (clustering) in change
using a spatial error model:

Ay =AXpE + AWE + ¢

Ais 29 years for PD (1987-2015)
Ais 15 years for FT (1987-2001 & 2001-2015)
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Spatial Regression Results

@ p-value <0.05
p-value < 0.01
@ p-value <0.001

Initial natural forest cover
Crop diversity

Built-yun area
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Persistent deforestation group (n=792)
Forest net loss
1987—2015

Forest transition group (n=1180)
Forest net loss
1987—2001

Forest net gain
2001—2015

Pastureland
Cropland
Forest plantation

Cattle stocking rate

Non-agricultural job

Agricultural job

Independent variables

Annual precipitation
Crop Yield

Elevation

Slope

Lambda (error model)

R-squared

0.4

Effect size
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Fig. 3, Silva et al. (2023)
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e Lower demand for pasture beneficial for natural forest gain
e Reflected in agricultural employment and cattle stocking rates

e Physical variables drive priority of change?

e Spatial effect is
evident but cause
(social vs physical) is
unclear
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Spatial Regression Results

However...although FT is occurring, the scale of change is small
compared to other changes!

Forest transition group - FT (total area 49 Mha) i Persistent deforestation group - PD (total area 40 Mha)
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Fig. 4, Silva et al. (2023)
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Forest Plantations

PD group plantations dom. by Pine

FT group plants. dom. by Eucalyptus

charcoal production
local markets
less regulated

cellulose pulp for paper and cardboard
international markets

Forest Stewardship Council
certification

Eucalyptus Plantation in

Espirito Santo
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International Drivers of Change

Sao Paulo Cellulose Pulp Destinations

Sending system
- Sdo Paulo state, Brazil

Receiving systems
North America
Central America and Caribbean
Asia
European Union
Flows
’ Eucalyptus cellulose pulp

~ 500000
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Fig. 3, Silva et al. (2019)
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Eco-Certification for Sustainable Practices?

e Forest Stewardship Council (FSC) certification demanded by
many markets

o Criticism of assessment and monitoring standards

e Forest Code compliance needed for FSC certification

o Legal Reserve (LR): in BAF, 20% of property remain as native forest

o Permanent Preservation Areas (APP): native vegetation <30m from
rivers and <50m from springs (additional to LR)

Do eucalyptus plantations encourage
conservation of native vegetation?
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Mings Gorais State Forest Gain Forest Stability Eucalyptus Monoculture

Rio de Janeiro State

¢ 1985/1995 1985/1995 1985/1995
Séo Paulo State Paraiba Valley syl wi o
. Study Region ;
N . :
- o |
Atlantic Ocean 2 oy 4 F )
. 1995/2005
Paraiba Valley g "

; A - w)) 2005/2011
) i elevation (m)
; . High : 2767
80 Kilometers 4 .00

Low: 401

. 0% Jacarei municipality
=== Presidente Dutra highway I 1015 I e001-70.00%
I Atlantic Forest Biome \:l Sé&o Paulo Metropolitan Area Paved roads

[[__] Rio de Janeiro Metropolitan Area [l Water bodies I urben areas

Fig. 1, Silva et al. (2016) Fig. 4, Silva et al. (2016)
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Paraiba Valley eco-certification effect

e CAR: Rural Environmental Cadastre

o Self-declared land-owner info on location of LR and APP on their land

o 6 million geo-referenced polygons

e Effect of FSC on native forest:
within properties with eucalyptus
Plantations (EP) vs. those without

. Atlantic forest biome
}L Forest cover 2015
Eucalyptus 2015

. Built-up area 2015
Water 2015

— CAR rural properties

Fig. 2, Silva et al. (2019)
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Paraiba Valley eco-certification effect

1995-2005: NFC increased 105% with EP, 65% without EP

Native Forest [
Fig. 4, Silva et al. (2019) =&

operti ithout eucalyptus Rural properties with eucalyptus

However...after 2005 NCF increased 0% with EP, 25% without!
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New Work: Env. Change & Management

Multi-scale analysis of environmental changes and management
practices in rural properties in the Atlantic Forest:
exploring conditions needed to shift a region from a trajectory of
environmental degradation to one characterized by restoration

Projeto Conex&o Mata Atlantica PN

e Project for the recovery & protection of
climate services and biodiversity in the
southeast Brazilian Atlantic Forest
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New Work: Env. Change & Management

e Atlantic Forest Land Use and Land Cover Dynamics
o Carbon Stocks and Biodiversity via statistical and spatial analysis

e Paraiba Valley Rural Properties Analysis
o Evaluating effects of PES via surveys and interviews (and ABM?)

IsmaelSilva
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