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	 Soil	fertility	is	one	of	the	main	factors	considered	by	farmers	in	their	business,	and	this	
regardless	of	the	latitude.	Agricultural	practices	can	maintain	it,	enrich	it,	but	also	weaken	it.	
This	interaction	between	soil,	crop,	and	farmer	will	dictate	much	of	the	evolution	of	the	forest	
landscape,	both	the	forest	decline	the	reconstruction	of	tree	cover.
	 During	 the	 first	 agrarian	 diagnostics	 on	 the	 field,	 the	 CoForTips	 team	 heard	 farmers	
talking	about	 the	difficulty	of	working	 the	 forest	 soil	 in	 the	year	 following	 the	burning.	The	
project	therefore	eased	in	July	2015	a	meeting	between	the	Cameroonian	farmers,	including	
Gilbert	Djemekouah	Sankono	on	the	picture,	and	a	French	farmer,	Henri	Berche,	specialized	
in	conservation	agriculture.	This	exchange	allowed	reformulating	directly	applicable	technical	
recommendations,	and	also	highlighting	the	social	and	technical	constraints	faced	by	farmers	
on	the	project	study	sites.	The	fertility	management	is	an	extra	layer	in	the	complex	web	of	the	
system’s	drivers	of	change.

© Arnaud De Grave



Pauline Gil-
let	 graduat-
ed	 from	 UL-
G emb l o u x	
A g r o - B i o	
Tech	 (Bel-
gium)	 and	 is	
a	 Bio-engi-

neer	 in	 Management	 of	 Forests	
and	Natural	Areas.	After	working	
on	forest	genetics	in	a	tropical	en-
vironment	that	allowed	her	to	dis-
cover	the	Cameroonian	rainforest,	
she	joined	the	CoForTips	team	as	
a	 doctoral	 student.	 Her	 thesis	 is	
concerned	with	 the	 changing	 so-
cio-ecosystems	 in	 Central	 Africa,	
and	so	she	spent	several	months	
in	the	different	study	sites	 in	Ga-
bon	 and	 Cameroon	 in	 order	 to	
collect	 socioeconomic	 data	 and	
supervized	 the	 memoirs	 of	 two	
students.

In	September	2015	the	WP1	team	
met	in	Montpellier	to	build	a	syn-
thetic	model	of	forest	dynamics	in	
the	Congo	Basin.
In	December	2015	in	Vienna,	the	
WP3	organized	a	workshop	where	
scenarios	 of	 territory	 develop-
ment	 were	 defined	 to	 explore	
mitigation	development	policies.
In	January	2016,the	WP2	summa-
rized	its	work	on	human	drivers	of	
change	 in	 Montpellier.	 Two	 new	
articles	on	this	subject	have	been	
written	[1,2].
In	April	2016,	the	WP4	tested	the	
AgriForest	model	by	playing	with	
the	 villagers	 of	 Mindourou	 and	
Bokito,	while	 the	 team	of	CoFor-
Set	continued	co-constructing	the	
model	on	mining	development.

Human drivers of change.
The	 Working	 Group	 2	 -	 “human	
drivers	of	change”	-	brings	together	
researchers	 from	Gembloux	 Agro-
Bio	Tech	and	CIRAD.	Through	ques-
tionnaires	made	in	the	three	study	
sites	of	the	project,	we	studied	the	
evolution	of	various	socio-econom-
ic	 variables:	 family	 farming,	 land	
tenure	 rules,	or	meal	composition	
along	a	gradient	of	deforestation.

These	 studies	 show	how	 the	 rela-
tionship	between	local	players	and	
their	 ecosystem	 change	 with	 the	
evolution	of	the	forest	transition.

The	 figure	 below	 shows	 the	 rela-
tionship	between	 forest	 transition	
curve	 and	 the	 grid	 of	 land	 tenure	
rules.	 The	 land	 tenure	 theory	 [3]	
was	developed	to	measure	the	lev-
els	 of	 ownership	 and	 co-manage-
ment	 of	 customary	 spaces.	 Here	
we	 replaced	 the	 tenure	objects	 in	
a	table	where	the	x-axis	represents	
the	 level	 of	 ownership	 and	 the	 y-
axis	management	entities.

We	note	that	in	a	socio-ecosystem	
with	 little	 degraded	 forest	 cover	
(Makokou,	in	gray)	and	a	low	popu-
lation	 density,	most	 resources	 are	
essentially	public.	 The	 level	 of	 co-
management	is	high,	 linked	to	the	
clan	 or	 to	 the	 community,	 few	 of	
these	resources	belong	to	an	indi-
vidual	 and	 the	 right	 of	 alienation	
does	not	exist.	 Later	 in	 the	transi-
tion,	when	 the	 forest	 has	 retreat-
ed,	and	the	human	population	has	
increased	 (Bokito,	 in	 green),	most	
resources	are	individualized	and	go	
to	 alienation	 (right	 to	 sell	 or	 buy)	
with	 administrative	 recognition	 of	
ownership	 titles.	 Between	 these	
two	 extremes,	 where	 the	 forest	
begins	to	decline,	the	access	rules	
to	these	objects	are	fuzzy	and	vary	
between	public	areas	and	some	ag-
ricultural	lands	with	property	titles.	
Changes	 in	 the	physical	 landscape	
are	 mirrored	 in	 changes	 in	 rules	
and	institutions.
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Makokou
Gabon

Mindourou
Cameroon

Bokito
Cameroon



Stephan Pietsch is a 
researcher at the In-
ternational Institute 
for Applied Systems 
Analysis (IIASA) and 
an external profes-
sor of ecosystem 
modeling at the 
University of Natural Resources 
and Life Sciences in Vienna. 
Since 2002, he organized and 
conducted extended fieldwork 
in tropical Africa to establish the 
datasets required for modeling 
tropical ecosystems under vary-
ing degrees of disturbance and/
or degradation. Besides pristine,  
managed and exploited forests, 
this includes open and wooded 
savannahs as well as agricultural 
land practices from slash and 
burn to agroforestry. His research 
focuses on indicators of ecosys-
tem stability and resilience in 
face of climate change and hu-
man disturbance.

The	 R	 package	 SCGLR	 developed	
by	 Mortier	 et	 al	 is	 available	 on	
CRAN:	 cran.r-project.org.	 It	 is	 a	
method	of	multivariate	regression	
on	 supervised	 components	 to	
model	 specific	 distributions	 that	
were	 used	 by	 the	 team	 for	 tree	
communities	in	the	Congo	Basin.

The	 results	 of	
the	 different	
work	 packages	
of	CoForTips	and	
CoForSet	 were	
presented	 at	 the	
ATBC	 conference	 from	 June	 19th	
to	23rd,	2016,	 in	Montpellier.	 For	
more	 information,	 see	 the	 pro-
gram	at www.atbc2016.org.

Integrated plateform
We	have	studied	the	risk	of	defor-
estation	 in	 the	 Congo	 Basin	 using	
the	global	economic	model	GLOBI-
OM,	which	 focuses	 on	 agriculture	
and	forestry	activities.	Our	prelimi-
nary	 results	 show	 that	 the	 defor-
ested	area	over	2020-2030	is	likely	
to	be	twice	as	big	as	the	deforested	
area	over	2000-2010,	due	to	high-
er	 population	 and	 higher	 average	
consumption	per-capita.	

From	our	results,	cassava,	ground-
nuts	and	maize	are	the	main	crops	

responsible	 for	 cropland	 expan-
sion	and	the	area	dedicated	to	the	
cultivation	 of	 palm	 oil	 also	 dou-
bles	between	2010	and	2030.	For-
ests	 of	 the	 Littoral	 regions	 and	of	
the	Center	 parts	 of	 Cameroon,	 as	
well	as	the	Bandundu	and	Eastern	
parts	 of	 DRC	 are	 projected	 to	 be	
under	 especially	 high	 pressure	 in	
the	coming	decades	(Figure	below	
cons).

In	 addition	 to	 human	 impacts,	
we	 have	 explored	 the	 probabil-
ity	 of	 persistence	 and	 stability	 of	
the	 Congolian	 rainforests	 based	
on	current	climate	and	soil	 condi-
tions	with	the	BGC	model	(biogeo-
chemistry,	 see	 figure	 below).	 On	
the	 map	 below,	 we	 see	 that	 the	
risk	 accumulates	 along	 the	 mete-
orological	 equator	 (in	 black),	with	
the	 greatest	 probability	 of	 forest	
degradation	 in	 the	 TRIDOM	 area	
(in	 red)	where	the	natural	vegeta-
tion	-	 in	addition	to	closed	forests	
-	also	includes	forests	and	open	sa-
vannahs.	The	forest	dieback	events	
modeled	to	the	west	of	Brazzaville	
correspond	 to	 the	 effect	 of	 rain	
shadow	 of	 the	 coastal	 mountains	
of	 Mayombe,	 responsible	 for	 the	
increased	 abundance	 of	 open	 sa-
vannahs	in	the	region	(green	box).

Makokou
Gabon

Mindourou
Cameroon

Bokito
Cameroon

Projected deforestation between 2010 and 2030

F orest dieback probability under current climate conditions



The definition corner

Livelihood

Livelihood	includes	capital,	activities,	and	the	access	to	this	capital	and	activities	through	institutional	
and	social	relationships,	all	together	determining	the	individual	or	household	well-being	[4].	

Capital

Capital	 is	 defined	 as	 resources	 owned	 by	 individuals	 or	 communities.	 Under	 the	 Sustainable	
Livelihood	 Framework,	 there	 are	 5	 types	 of	 capital:	 (1)	 natural	 capital	 or	 all	 natural	 resources	
including	 space	 that	 the	 actor	 has	 at	 his	 disposal,	 (2)	 human	 capital,	which	brings	 together	 the	
work	force,	but	also	the	know-how,	education,	(3)	physical	capital	or	all	of	the	tools	and	mobilized	
infrastructure	(4)	financial	capital,	money	in	all	 its	forms,	and	(5)	social	capital,	network	of	allies,	
but	also	local	governance	standards	and	collective	organization	capacities	in	the	community.	Actors	
will	mobilize	these	types	of	capital	according	to	their	life	goals,	and	develop	a	strategy	to	insure	the	
best	possible	livelihood	[5].
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