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Background & Motivation

Cameroon

Central African
Republic

0.2%

Democratic Republic of the Congo

Republic
of the Congo

Equatorial
Guinea

- 75.1%

Industria Natural
selective forest No forest loss
logging disturbances

B Commodity Driven Deforestation Shifting Agriculture I Forestry B Wildfire M Urbanization Zero or Minor Loss

Curtis et al. 2018 Science

Tyukavina et al. 2018 Science Advances
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Project objectives

Map and quantify LCLUC and recent carbon emissions across an
understudied and ecologically important region of the Congo Basin

Determine the influence of conservation and livelihood projects on land-use
and land cover change

Explore possible restoration or forest gain ‘bright spots’ for future scaling

Examine ecosystem service tradeoffs and synergies associated with land-use
decision making and policies related to carbon sequestration, biodiversity
conservation, and food security and livelihoods under different forest
restoration scenarios



Landscape Scale

Task 1

Comprehensive Forest
Change Mapping

Defor/Deg

Products
Landsat

&
Sentinel-2

Carbon Stocks and Emissions
Mapping

RS/GIS
Capacity Building

Restoration
“Bright Spots”

Site Scale
(Dja & Buffer Zone)

Task 3
Household Surveys

Task 4
LCLUC Drivers Analysis

Scale of Analysis

Knowledge Policy Graduated/Mentored
Co-Production Recommendations Students & Postdocs

Landscape Scale

Task 5
Ecosystem Service
Analysis

Task 6
Monitoring &
Verification
Workflow

Overarching Outcomes

Multi-scale work plan
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LANDSCAPE SCALE

Cameroon
®Bafoussam

®Carmot

SBerbefati

Equatorial Guinea

Data SIO, NOAA%S\Naxy. NGA, GEBCO.

Gabon Image Landsat 4€opernicus
»“Republic of the Congo
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W e = ; [0 Landscape-Scale Study Area
Tri-National Dja-Odzala- | | S Lo AFriSAR LVIS ground plots
Minkebe (TRIDOM) R RSNl ® TRIDOM Protected Areas

RADD Alert (2019-2021)
Landscape o L D/ N W o Change

Somalomo Bouamir Research Station ' - : LD Jan 2019-Dec 2019

~ . Jan 2020-Dec 2020
Jan 2021-Jul 2021
JRC Degradation (1982-2020)
B No Change
1982-1990
1990-2000
2000-2010
2010-2020
JRC Deforestation (1982-2020)
B No Change
ouate. 8 ; 1982-1990
Kokoua ) " (¥ \ 1990-2000
R "" 2000-2010
B 2010-2020
oot GFC tree gain (2000-2012)
T Ntokou, B No Change
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Forest Gain

GFC tree loss (2000-2020)
No Change
2000-2005
2005-2010
2010-2015
2015-2020

Mondah Mabounie
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Increasing forest disturbance

= == GFC Tree Loss
|:| RADD Disturbance

I:l JRC Degradation
I:l JRC Deforestation
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Disturbance Patch Size log(Frequency;

Size
< 10 km?

ﬁ 0.5 km?- 10 km?

. 0.05 km?-0.5 km?
0.01 km?-0.05 km?
>0.01 km?

Biswas et al. in prep



SkySat image collection over a
rubber plantation east of the Dja.

_f&;\ » i\* N A TR TN
Forest disturbance due to flooding of Dja
river after dam construction.

JRC Degradation JRC Deforestation ~ GFC Tree Loss D

. 2001 - 2001 2019

B 2021 202 2021 %zn:l BiSW&S et aL 11'1 prep

Cameroon Boundary Dja Reserve Boundary




Land change mapping (labeling

* Forest
« Mixed agriculture
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Most gain is occurring in plantations




Mapping aboveground carbon

DenseNet CNN model W e

Residual Block

Densely Connected

Convolutional o, \
=w ) AGB Map (2020)

/ (c)

ALS-derived AGB
Vs. $ = . .
Predicted using " ' © 7 AAGB = AGByg;0 — AGByyys
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Interviews & Surveys




Only 2% of loss attributed to fire?

Turkavina et al. 2022
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Carly insights & next steps

Early Insights Next Steps

« Conservation projects appear to have unintended ¢ Land cover mapping, gain mapping
land use change consequences (Ordway lab)

« Additional gain mapping is needed to more « Carbon mapping (Saatchi lab)

effectively examine "bright spots’ « Survey work — July & August (Entire team)

 Strong community dependency on and

, » Ecosystem service analysis (Egoh Lab)
connection to forests and forest resources

» Differences between Baka and Bantu communities, but * Methods training with the Central African
less distinct than initially thought Forest Satellite Observatory (OSFAC) &
National Climate Change Observatory

* Fire plays an important role in agricultural _
(ONACC) (Entire team)

expansion, but low detection rates in existing
datasets



Thank you!

CONGO
BASIN
INSTITUTE



	 Disentangling land-use change in Central Africa to understand the role of local and Indigenous communities in forest restoration and conservation 
	Project Team
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Increasing forest disturbance
	Slide Number 10
	Land change mapping (labeling)
	Most gain is occurring in plantations
	Mapping aboveground carbon
	Interviews & Surveys
	Interviews & Surveys
	Only 2% of loss attributed to fire?
	Bright spots
	Early insights & next steps
	Slide Number 19

