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Institutional Context

REDD National Coordination :

UN-REDD program (FAO, PNUD and UNEP partnership)
and CBFP program (World Bank)

+ REDD Working group of administration and numerous
NGO stakeholders (AWF, Cl,ONFi, Rainforest Foundation,
WCS and WWF)

Carbon Monitoring in CB Forests , Brazzaville - Feb.2010




Study objectives

 ldentification and quantification of the various drivers of
deforestation and degradation for 1990-2000-2005
periods at national level for DRC
=> puilding national consensus based on objective
results

« Field survey protocol for validation of the major
drivers and processes

In close collaboration with Observatoire des Foréts
d’Afrique centrale and the EU-FORAF consortium .
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Available Data : Pilot Study Results

Deforestation and degradation
estimate in Congo Basin for
1990-2000.

LD LIIIIINIT i, 7
Landsat Samples of 10 x 10 g::f e T
km every 0,5degree | g:::: - :::::::.:::::::::::::::::::::./
267 Samples for 1990 - 2000 R V|

(Duveiller et al., RSE 2008).
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Pilot Study Results:

-10 land cover types

4 processes : deforestation, degradation,
reforestation, regeneration.

Estimation :
gross deforestation : 0.25% 0.06%,
gross reforestation brute : 0.05% 0.01%
net deforestation : 0.20%.
degradation : 0.19% 0.04% ,
regeneration : 0.07% 0.03%
net degradation : 0.12%.
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Forest cover dynamics

4 different processes

~© C. de-Wasseige

FOREST
DEGRADATION ,
Dense Forest - % Degraded Forest
FOREST
REGENERATION Forest-Savanna Mosaic

Long Fallow

Forest-Agri. Mosaic

DEFORESTATION - Agriculture/Short Fallow

Dense Forest % :
L . B Urban/Bare Soil
Degraded Forest

REFORESTATION Non Forest Veg

- Water Bodies
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Avallable Data : Existing Maps orarrsc-uct)

République
" Démocratique
o TR S R, ey du Congo Land Cover
T e e - T S e Road and River Networks
Topography

Protected areas

Forest and Mining
concessions

Urban areas
Security status

Population (JP Kibambe)
...Accessibility (JP Kibambe)
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Statistical method for drivers analysis

» Task 1: Exploratory Analysis
— Expert knowledge analysis
— Statistical Mean Analysis
— Univariate Analysis

» Task 2 : Multivariate Analysis
— Geographically Weighted Regression (GWR)
— Stepwise Regression
— Econometric method (Tobit regression)
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Exploratory Analysis

Infrastructure extension | |Agricultural expansion Wood extraction Other factors
ﬁ m Transport B Permanent cultivation | |m Commercial B Pre=disposing
W {roads, railroads, et ilarge—scale vs, small- iState-run, private, envirenmental faciors
= B pMarkets holder, subsistence growth coalition, ete.) {land characteristics, e.q.
E (public and private, v, commercial) u FIJEll'i".I'ﬂDd . soil guality, topography,
W e.g. sawmills) m Shifting cultivation imainly domestic usage) farest fragmentation, ete.)
4 B Settlements {slash and burm vs. B Polewood r——-—n ﬂ.inph}lgi[a| drivers
m (rural and urban) traditional swidden) (mainly domestic usage) I (triggers, e.g. fires,
E B Public service m Cattle ranching B Charcoal production I droughts, floods, pests)
P [water lines, electrical (large=scale vs, smalls (domestic and [ » Social trigger events
E grids, sanitation, etc.) holder] industrial uses) | (&g war, revolution,social
o B Private company m Colonization | dizorder, abrupt displaces
{hydrapoweer, minirg, {incl. transmigration and I mMEents, economic shocks,
ol exploration) resettlement projects) I abrupt policy shifts)
|
|
F 3 I
|
—— — —— e ——— J
Demographic factors Economic factors Technological factors Policy and Cultura| factors
institutional factors
® Matural increment ® Market growth and ® Agro-technical =B Public attitudes,
(fertility, mortality) commercialization change B Formal policies values and beliefs
= Migration B Fconomic structures (@, infentensification) (E.0). on Economic (e.g. unconcerm about
(infout migration) B Urbanization and ® Applications in the development, credits) forest frontier mentality)
= Population density industrialization wood sector B Folicy climate ® Individual and
= Population m Special variables (g, mainly wastags) le.g. corruption, household behavior
distribution (e.g. price increases, ® Agricultural mismanagement ':;E'-‘!- unconcern about
m Life cycle features comparative cost production factors = Property rights forests, rent-seeking,
advantages) ie.g. lamd races, titling) imitation)
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Underlying causes

(Geist and Lambin, 2002) UCL &
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Proximate causes
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Infrastructure

®m Transport € - -
Denzité des routes, distance
minimale aux routes,
longueur des rautes.

Agricultural expansion

B Diztance aux zones
agricoles

B Diztahce aux zones de
complexe miral

agricoles &t de

Wood extraction

® Commercial
Prézence de concessions

» Fuelwood, Polewood

Prézence de foréts
déngradées

L

Other factors

a Erwvironmental factors

Pette, fragmerdation,
distances aux fleuves
et rivieres.

B Biophysical drivers

® Social trigger events

Zones de confiits,
carmps de refigies .

|
|
complexe niral :
|
looooooooo rq-———=———=-- 1 :
. |
- - |
F 3 |
|
—— N [ U
Economic factors Cultura| factors Policy and Demographic factors <

" Market growth and
commercialization

B LUrhanization and
industrialization

Dizfance aux zones
urhaines, diztance aux
villes

-® Private company

Prézence de mines

® Public attitudes,
values and beliefs

B |ndividual and
household behavior

institutional factors

® Formal policies
B Policy climate
® Property rights

Direz protégées

® Population
Denzité de population,
augmeritation de la
population endre 1990 et

2000

B Settlements
{rural and urban)

Dizfance aux villes, densité

de villages

Underlying causes
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Task 1 : Exploratory Analysis

10 x 10 km = 1 point for the statistical analysis
Deforestation and degradation currently combined
1990-2000 forest cover change only

* GIS Analysis to derive 25 potential explanatory variables :
— Population density
— Proximity of villages / urban areas
— Land cover type / Land cover fragmentation
— Elevation / Slopes
— Proximity of agriculture / rural complex
— Road density
— Proximity to different road types / to rivers
— Distance to protected areas / concessions
— Distance to national borders

I:O Carbon Monitoring in CB Forests , Brazzaville - Feb.2010
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Task 1 : Exploratory Analysis

o Statistical Test on Mean Difference select 19 variables

— La déforestation correspond a une densité de population, de
routes et de villages plus elevees, une plus grande surface
occupée par des zones agricoles, des foréts plus fragmentées et
degradées. Elle est plus proche des villes, des routes et des
frontieres nationales.

— Les moyennes des deux groupes ne sont pas significativement
différentes pour la distance aux fleuves et riviéeres, I'altitude et la
présence de mines et de concessions forestieres. On peut
s'attendre a ce que ces variables ne jouent pas un role important
dans I'explication de la déforestation.
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Task 1 : Exploratory Analysis
Univariate Regression Results

Y X r r2
DEF_DEG_AN RURCOM 0,6484 | 0,4204
DEF_DEG_AN FRAGMENTATION 05817 | 0,3384 —=aes | AND COVER DRIVER
DEF_DEG_AN POP_DENS 0,56 | 0,3136 \
DEF DEG_AN DIS_ RURCOM -0,4749 | 0,2255 '\\
DEF_DEG_AN DENSI_LOC 0,4391 | 0,1928 / AGRICULTURE
DEF_DEG_AN FORET_DEG 04261 | 0,1815 /
DEF _DEG_AN DIS_AGRI 042 | 0,1764
DEF _DEG_AN DIS_VILLE -0,3328 | 0,1108
DEF_DEG_AN RTE_DENSI 0,3263 | 0,1065 «
DEF_DEG_AN DIS_MINTOT -0,3238 | 0,1049 > ROADS
DEF DEG_AN RTE2_BUF 0,3206 | 0,1028 > UCL ;
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Task 1 : Exploratory Analysis
Multivariate Regression Results

« Stepwise Regression (17 variables)

Change and unchanged samples Change samples only
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Task 1 : Exploratory Analysis
Multivariate Regression Results

 Tobit Regression Model (n=263)

10 variables ranked according to
decreasing contribution

3aa

200

Presence & distance to rural complex
Distance to roads

Forest fragmentation

Village density

Distance to national borders
Occurrence of degraded forest
Occurrence of frequently used roads
Distance of less used roads

Distance to urban areas

100

Waleurs prédites [hafan]
]

-100

| | | | | | |
0 all 100 130 200 250 500

Diéforestation et dégrackation [ha/an] No more population density !
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Forthcoming activities

« Discussion of preliminary results with national stakeholders

* Development of sub-national levels
to progress from drivers to land use processes

« Accessibility model to be integrated

« Application to deforestation and degradation separatley

to 1990 — 2000- 2005 operational results
(n>400 samples of 20 x 20 km)

=> 4-y VEGECLIM Project for forest cover and Carbon stock

simulation based on land use and climate change scenarios
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