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Introduction

Another approach
Barnes 1990 Afr. J. Ecol.

AfrJ. Ecol. 1990, Volume 28, pages 161-173
Deforestation trends in tropical Africa

R.F. W.BARNES*
Wildlife Conservation international, Department of Zoology, University of Cambridge

o deforestation = f(forest +
people)

@ deforestation increases with
forest exent and number of
people
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Another approach
Barnes 1990 Afr. J. Ecol.
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Deforestation trends in tropical Africa

Log(ADF)

R.F.W.BARNES*
Wildiife Ce i ional, Dep of Zoology, University of Cambridge

@ log(D) = Bo+ P log(F)+ 32 log(P) ’ . i

Z, areain km’ (F). (a) ADF is

> 0 e L. absolute area (km?) deforested

. — er annum. log(ADF) = 0-68

o GOOd mOdel . R = 78 A) 2 * s ﬁ,g(nfan,f(:o‘xl{ £.=20,
o Lo P<0:0001 (b) % DFNis the

ol a2 h of forest that is

2 3 4 5 6 7 felledperannum.r=023
Log (F df.=20,NS.

BioSceneMad.



Introduction
o

Objectives

The Natural History of

Impact of deforestation on climate

@ Actualize and improve Barnes’ -
8| Steven M. Good
approach & Tothent il

@ Spatialize deforestation ll|  owraiey

Harald Schiitz "

@ Africa and Madagascar
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Results

Whole Africa: 44 countries

© = « Hansen (2000-2012) ™ o
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log(F), F: forest area (ha x 1000) log(P), P: rural population (nb. of people)
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Results

log(D) = —8.450 + 0.796*** log(F) + 0.286"* log(P)

R? = 91%, F = 206.8 on 2 and 40 DF, p-value < 2.2¢ — 16

Improving Barnes' approach

@ Hansen data (2000-2012) + WorldBank data for population
@ Rural population in place of total population
@ One historical mean deforestation rate by country
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Results

Projections

Madagascar Madagascar
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Projections

Madagascar

—— with pop. growth
- - without pop. growth
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e Start = 1980 (12.8 Mha). Projections and validation on 1980-2015.
@ Observed 2015 : 8.9 Mha, predicted 2015 : 8.7 Mha.

@ Better predictions when accounting for demographic growth.

@ Forest in 2050 : 5.2 Mha.
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Spatializing

Maps of past deforestation

@ Past deforestation :
1990-2000-2010

e Without clouds

@ At 30m resolution
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Map of past deforestation




Spatializing

L Je]

Spatial probability of deforestation

@ Sampling : 100,000 points
o logit(¢;) = f(spatial factors;) + p;
@ Spatial factors : 30 m

o Period 2000-2010

o’

Type of spatial factors

o Landscape factors : dist. to forest
edge, dist. to past deforestation

@ Accessibility factors : altitude, dist.
to road, town

o Land-policy factors : protected area
network
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Spatializing
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Spatial random effect

o logit(6;) = f(spatial factors;) + p; T

@ pj : spatial random effect

@ p; : 10 km (~ 1500 cells j),
interpolated 1 km

v

Inference

@ hierarchical Bayesian approach
@ hSDM R package
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Spatial probability of deforestation

Spatial random effect Probability of deforestation
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Spatializing

Future deforestation

Forest cover in 2050
@ Forest in 2010 : 9.3 Mha
@ Forest in 2050 : 5.2 Mha

Forest cover in 2050
@ Coherent pattern at fine scale

@ Forest concentrated in
protected areas

@ and in remote areas
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... Thank you for attention ...
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