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1. Introduction \
Evidence for human induced climate change and its inﬁcts on va?ious sectors is
steadily increasing and it isdoubtful, whether limiting rising global average temperature
to 2 °C above pre-industrial levels is still a realist\goal. According to the 4"
Assessment Report (IPCC AR4) of the Intergovernmental Panel on Climate Change
(IPCC, 2007), the African continent has an'elev;ey susceptibility towards the stress
caused by climate change combined with relatively low adaptation capacities. Sectors
identified as the most vulnerable are agricMre and food security, water supply as well
as ecosystems. A science policy}\ialogije in Yaoundé in 2008 stressed that sectors
related to forest that were more sg‘nsible to climate change included food security,
water, energy and health (Sonwa et al. 2012). The vulnerability of these sectors requires
that the conceptigf sustainable management and the development strategies take
climate change aspects into account and be adjusted if needed. Combatting climate
change involves two different levels: reducing the rising CO2 concentration in the
atmosphck (mitigation) and preparing to live with the inevitable consequences of
climate change (adaptation). Forests have played a crucial role regarding mitigation in
the international negotiations on climate change since the concept of REDD arose in
2000. Forests store and build in carbon: avoided deforestation and reforestation may
have a positive effect on the CO2 concentration in the atmosphere. The role of forests in
contributing to mitigation receives increasingly interest in the region, reported in
previous editions of the State of the Forest of the Congo Basin (Nasi et al. 2009; Kasulu

et al. 2009; Tadoum et al. 2012). COMIFAC and its member countries have put a lot of



effort in the international negotiations (common positions on REDD during UNFCCC)
and in the implication of the REDD+-concept (regional World Bank REDD+-project
and FAQ project on MRV).

Forests and adaptation on the other hand, have gained little attention so far. In the
tropical forests of Latin America ideas have been developed on how mitigation and
adaptation are linked in the forest sector. A panel of African scientists met in.2009 in

the framework of the IUFRO Special Program for Developing Countries (IUFRO-

SPDC) in collaboration with the thematic group "Forest and climate chaﬁge” of the
Forestry Research Network for Sub-Saharan Africa (FORNESSA) to.propose / develop
? a policy brief on "Making African Forests Fit for Climate Change" (ADD
REFERENCE ). The policy brief aims at the facilitation &adaptation in Africa. More
recently efforts have gradually been put on how to.use forest resources to cope with
climate change in EBA (Ecosystem Base Adaptation)Wch as mangrove areas that
illustrate how forest management complements coastal engineering works (dikes) to
reduce vulnerabilities. Also in Central Afrié, responses to climate change generally
emphasize mitigation measures without prioritizing adaptation (Bele et al 2011).
Climate change adaptation in the COM|F% region has mostly been focused on the
agricultural sector but it should k;g kepf in mind that Non Timber Forest Products
(NTFP) play a crucial‘role for fon security whereas timber is a major factor for
national economies‘in the region. While the forest adaptation option of reduced impact
logging to maintain ecosystem integrity appears to be of some importance in the region,
increased silviculturalvariability during reforestation seems to be of limited potential in
the vast Congo Basin Rainforests, since even certified forest concessions have
encounte@l only limited success in reforestation. Options to optimize tropical forest
management with regard to climate change adaptation need to be further explored.
Aiming to fill this gap of knowledge, several studies have started to look into climate
change scenarios and impacts (GI1Z/BMU project “Climate Change Scenarios for the
Congo Basin) and into forest adaptation options in the Congo region (CIFOR projects
“COBAM” and “CoFCCA” etc.). The CoForchange project of CIRAD also tried to

understand the linkage between forests and climate change/variability.
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This chapter aims to summarize the current state of knowledge of climate change and
adaptation related to forests in the COMIFAC region. This synthesis may assist the
Congo Basin countries to develop adequate adaptation options and policies for forests
and the local communities living in forest landscapes. For this chapter we rely on
information from IPCC 2007 and other published literature as well as unpublished
information from the few implemented projects in the region (GlZ, Cofcca, COBAM,
CoForchange). This chapter is built around the vulnerability framework [V= f (E,S,AC)
that considers vulnerability as a function of exposition, sensitivity and adaptation. The
function can also be applied in the forest sector (Locatelli et al. 2008, see Fi‘g.l) and its
principles are underlying important parts of this chapter. The sensibility is broadly
captured by the review on why forests and adaptation to climate change is needed in
Central Africa. Exposure to climate change will be preserﬁd in the form of available
information concerning climate change observed in the past.and projections of climate
change in the future, based on the parameters prethion and near surface air
temperature. The influence of these changes on'different sectors and thus on local
communities, observed in the past and projegted ir&e future, will be presented in the
impact section. Possible responses to these impacts of climate change will then be
provided in the adaptation section. As adapRmn actions are not happening in a vacuum
and joining efforts with previous |n|t|at|ves can help, we will explore the synergies with
others activities. At the end, a con\clusion will summarize the main findings of the

¢ ,

chapter.
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Vulnerability

"The degree ta which a syster is susceptibla to,
ar unable to cope with, adverse effects of climate
change, including climate variability and extremes’

PN

Potential Impacts Pl Adaptive Capacity AC
‘All impacts that may occur given a projected The ability of a system to adjust to climate
change in climate, without considering change (including climate variability and
adaptation’ extrames) to moderate potential dam to
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with the consequences’
/:- +\
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2y s aepood > beneficially, by climate-related stimuli. The
significant climatic variations’ ot cially, by e :
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or indirect (a.g. damages causad i
frequency of coastal flooding dde to sea level rise’

Figure 7. The components of vulnerahilit‘{{ieﬂni are from IPCC: McCarthy
et al. 2001). The signs under the arrows mean that high exposure, high sensitivity
and low adaptive capacity induce high vulfrerability.

A

Figure 1. from Locatelli et al 2008 0
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2. Why ‘“forests and adaptation’ in Central Africa?
While the importance of the forestry sector with its environmental, economic and social
benefits for the COMIFAC countries is widely accepted, the question of how to adapt to
climate change remains largely unanswered. Vast forest concessions in the Congo Basin
make it difficult to adapt to climate change through a shift towards more resistant
timber species, like it is often done in temperate regions where small, often family

owned, concessions allow for effective implication and close survey of such activities.

Il existe une grande complémentarité entre adaptation aux changements clim\atiquo dans
le secteur forestier et les autres secteurs de développement. Le dialogue science
politique en Afrique centrale a permis de montrer qu’il y avait un lien entre le foret et
les secteurs comme I’eau, la santé, la sécurité alimentaivset I’énergie (Sonwa et al.
2012). Ces secteurs sont importants dans le développement des pays de I’Afrique
Centrale. De plus en plus dans les réponses aux change@nts climatiques, il est pensé
que la nature peut jouer un réle important pour faire face'aux perturbations climatiques.
@
On parle de plus en plus de ‘Ecosystem Based Adaptation’ (EBA). Dans le cas de
I’Afrique Centrale, il pourrait s’agir d’utimfér les ressources forestiéres pour planifier
I’adaptation aux changements cli\r“hatiques. Dans le domaine de I’hydrologie par
exemple, utiliser les foréts dans la Zone cotiere pour faire face aux vagues peut étre
classe comme EBA. Les pratiques agroforestiéres pour diversifier les cultures dans une
perspective de vulhrabilité climatique font aussi parti de ’EBA. Avoir des plantations
forestieres.avec des ressources génétiques différentes pouvant avoir des réponses
différentes faces au stress climatique fait aussi parti de ’EBA. Gérer les basins versant
pour pern@ttre d’avoir constamment de I’eau et de I’énergie hydro-électrique peut faire
partir. d’EBA. D’aprés Collset al (2009), les EBA pour réussir doivent prendre en
compte la réduction des stress non-climatiques, impliquer les communications locales,
intégrer plusieurs acteurs, s’appuyer sur des bonnes pratiques de gestion des ressources
naturelles, avoir une approche adaptative, s’intégrer dans une stratégie globale
d’adaptation qui dans certains cas peuvent nécessaire une complémentarité avec des
réponses qui prennent en compte d’autres solutions. Les succes doivent faire I’objet de

beaucoup de communication. Les ressources forestieres peuvent donc faire partir des
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réponses d’adaptation dans différents secteurs de développement. Mais ceci n’est pas

toujours connu des acteurs qui travaillent en Afrique Centrale.

While such actions can help the forest sector to adapt to climate change, the sectors
putting direct or indirect pressure on the forests, such as agriculture, mining and urban
settlements, will play an important role in adapting to climate change in the greater
Congo Basin region. Only if the land occupied by these activities will be used in.an
efficient and sustainable manner, it will allow to keep production and conservation
forests in a vital competition with these other forms of land-use. Forest adapt?ation 'goes
thus far beyond the forest sector itself, but incorporates rather all forms of competing
land-use.
%

3. Climate parameters in the past and projected in the future
3.1 Climat passe en Afrique Centrale \
Une enquéte récente (GI1Z/BMU 2011) a dénombre 419 stations météorologiques et
230 stations hydrologiques dans les dix pays d’e la C%MIFAC. Pour certaines stations la
premiere année de prise réguliere de données remonte a 1889 (Yaoundé au Cameroun;
Nicholson et al 2012) voir 1885 (Douala a&tameroun; Nicholson et al 2012). Mais en
majorité elle débute pendant les déc\éhnies 1950s et 1960s (G1Z/BMU 2011). En plus de
la détérioration de plusieurs de ces stations au cours des années, on note des
discontinuités dans” les séries temporelles. Ceci réduit de maniere significative le
nombre de stations%yant des séries temporelles fiables (Aguilar et al 2009).
Plusieurs analyses sur ces données montrent que le climat de I'Afrique Centrale est
associé au cycle annuel de la Zone de Convergence Inter Tropicale, qui est associé a la
migration,\jans la direction nord-sud, de la zone des précipitations. En Janvier, la zone
de précipitation est localisée dans I'extrémité sud du bassin du Congo. Au cours de ce
mois, de trés faibles quantités de pluies sont enregistrés dans le nord. Aprés Janvier, la
zone de précipitation migre vers le nord, traverse le centre du bassin en Auvril, et est
localisé dans le nord en Juillet. Les précipitations dans le sud sont minimales cette
période (Hirst et Hasternrath 1983). Comme conséquence, le cycle annuel des
précipitations dans la sous-région est bimodal. La moyenne des précipitations a travers

la région est maximale pendant les périodes allant d’Octobre a Décembre (160
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mm/mois) et de Mars a Mai (146 mm/mois). Les minima de précipitations sont
enregistrés de Juillet a Septembre (73 mm/mois) et de Décembre a Février (123
mm/mois) (Todd and Washington 2004). En plus de cette variabilité nord-sud, les
caractéristiques climatiques varient aussi de I'ouest vers I'est. Dans les zones situées a
I'est du Bassin du Congo (est de la République Démocratique du Congo), le maximum
de précipitation est enregistré entre Mars et Mai. Sur la zone c6tiére dans I'ouest, les
précipitations sont plus abondantes entre Septembre et Novembre (Nicholson et.Dezfuly
2013). En plus de cette variation spatiale du cycle annuel, les précipitations enregistrent
aussi une hétérogénéité des caractéristiques saisonniéres. Les dates de début.et fin des
saisons de pluies, ainsi que les longueurs des saisons sont aussi variables (Guenang et
Mkankam 2012).
2

Cette forte hétérogénéité spatio-temporelle traduit. da complexité du climat dans la
Bassin du Congo, et la multitude des facteurs qui I'influ%:e (Balas et al 2007; Jackson
et al 2009; Nicholson et Dezfuli 2013; Dezfuli et Nichoelson 2013). Parmi ces facteurs,
le flux de vapeur dans la basse troposphgre venant de l'océan Atlantic (Hirst et
Hasternrath 1983; McCollum 2000; Matsuyama et al 2004). Ce flux de vapeur d'eau
influence autant le cycle annuel que la vari ’iIité interannuel du cycle de l'eau dans la
sous-région (Pokam et al 2012). D?é courants jets atmosphériques a moyenne et haute
altitude a travers le continent Africa\in impactent aussi sur le climat dans la sous-région
(Nicholson et Grist'2003). Ces courants jets favorisent I'approvisionnement en vapeur
d'eau de la sous-réion (Pokam et al 2012), ainsi que les mouvements ascendants des
masses d'air (Jackson-et al 2009). La topographie du Bassin du Congo contribue aussi a
ces mouvements ascendants (Vondou et al 2009, Jackson et al 2009) et contribuent aux
fortes préﬁpitations dans la région ouest du Cameroun et I'est de la RDC (Nicholson
and Dezfuli 2013). Les températures de surface des mers a travers l'océan Atlantic,
I'océan Pacific et I'océan Indien influencent la variabilité interannuelle des précipitations
annuelles (Balas et al 2006) et saisonniéres (Nicholson et Dezfuli 2013) dans le bassin

du Congo.

Depuis les années 50s, on a observé une tendance a la baisse des précipitations totales
de 31 mm/décennie entre 1955 et 2006 (Aguilar et al 2009). Cette baisse des
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précipitations est associée a une diminution de 0.67 mm/jour par décennie des quantités
de précipitations des événements extrémes. Les plus fortes baisses des hauteurs de
précipitation ont été observées pendant la décennie 1968-1980 (Olivry et al 1993). Ces
diminutions des précipitations n'ont pas la méme intensité a travers la région. Dans le
sud du Cameroun et au Congo, la baisse des précipitations a persisté jusqu'en 1990. Par
ailleurs, au Gabon et en Centrafrique, on a observé une hausse respectivement apres
1980 et 1985 (Olivry et al 1993). Des disparités ont aussi éte notées a I'échelle locale.
Tandis que dans le nord de la République du Congo la tendance est marquée par une
baisse de la pluviométrie, dans le sud du pays elle est stable (Samba et al 2008). Le
nombre de jours consécutifs humides ainsi que le nombre de jours trés humides ont été
moins fréquent et ont respectivement baissé de 0.35 jour par.décennie et 12.19 mm par
décennie entre 1955 et 2006 (Aguilar et al 2009). s

Les températures ont montré une tendance a la hausse\)n a observé dans un passé
récent un durcissement des conditions chaudes. LNours et les nuits tres chauds ont
montré une hausse respective de 0.25°C et. 0.21°C par décennie entre 1955 et 2006
(Aguilar et al 2009). La fréquence des‘journées chaudes a connu une augmentation de
2.87% de jour en une année par-décennie entre 1955 et 2006. La méme tendance a été
observeée pour la frequence des nuits.chaudes, avec une hausse de 3.24% de jour en une
année par décennie. Il est important de noté que ces hausses sont environ deux fois plus
important que Iesﬁatistiques/moyennes globales sur la méme période. Par ailleurs, la
fréquence des nuits.froides a baisse d'environ 1.17% de jour en une année sur la periode
1955-2006. La tendance a été la méme pour les jours froids qui ont connu une
diminutio*de 1.2'2% de jour en une année (Aguilar et al 2009). Tout comme pour les
précipitations, on a noté des différences d'amplitudes des tendances a travers la région.
Dans la République du Congo, sur la période allant de 1950 a 1998, les températures ont
augmenté de 0,5° & 1°C pendant les décennies 1980s et 1990s (Samba et al 2008). A
I'échelle locale, les températures ont connu une hausse de 0.3° & 0.5°C dans le nord du
pays, tandis que dans le sud elles sont restées stables. Sanga-Ngoie et Fukuyama (1996)
ont montré une hausse des températures d'environ 1°C & Kinshasa, en République
Démocratique du Congo sur le période 1960-1990, avec des valeurs allant de 0,6 a

1,6°C a travers le reste du pays.
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3.2 Projected Future Climate

Assessments on how precipitation and near surface temperature, the most important
climate parameters, might change over the course of the 21% century have been made by
several COMIFAC countries in the framework of their national communications to the
UNFCCC. These assessments were based on projections from Global Climate Models
(GCM) and display a limited accuracy due to their coarse spatial resolution (up\to 500
km). As Table 1 shows, their projections differ substantially between the countries.’

)

4
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Tableau 1 : Overview of GCM-projections used in the National Communications to the
UNFCCC for seven COMIFAC countries (adapted from GIZ/BMU 2011)
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At a regional level, some climate projection studies are available that cover the Congo
basin completely or at least to a large portion, even though the region was not always
the focus of these studies. An example for these studies are downscaling activities for
the whole African continent (Mariotti, 2011), or a large portion of Africa (e.g. Paeth et
al., 2009 for northern Africa and the tropics; e.g. Hudson and Jones, 2002; Engelbrecht
et al., 2009 for subequatorial Africa). Most of these studies go only up to the middle of
the 21* century and use the input of only one GCM run for one specific scenario.
Therefore they can be classified as case studies rather than comprehensive climate
change projections. However, at least for temperature, these studies agree\on a basin
wide increase. For precipitation however, results differ. While some studies project a
decrease in rainfall over large parts of the basin by the middle (following the A1B
scenario; Paeth et al., 2009) and the end of the century ﬁollowing the A2 scenario,
Engelbrecht et al., 2009), respectively, others project.constant rainfall amounts until the
end of this century (following the A1B scenario; Mariott@Oll).

A first experience of regional climate mo’deling in the region has been recently
conducted through the CoFCCA-project (Pokam et al., 2011). The projections have
been made with the regional model PRECI?.'Based on the high emission scenario, with
a reference period spanning fram 15561 — 1990, changes were projected for the period
from 2071 - 2100 for. the climaze parameters near surface air temperature and
precipitation. While the eastern part of the COMIFAC region is projected to experience
a decrease in pre(%itation of about 1mm/day, the western parts might experience an
increase between 1 and 2 mm/day. Concerning near surface air temperature the model
predicts an-overall increase of 4°C for the whole region compared to the reference
period. N

In 2010-2012, through the BMU funded project “Climate change scenarios in the Congo
Basin”, for the first time a comprehensive regional climate change assessment has been
conducted over the greater Congo Basin region. In this assessment a very large set of
existing and additionally compiled global and regional climate change projections has
been analyzed for high and low emission scenarios respectively. This analysis allowed

to not only estimate for the potential magnitudes of projected climate change signals but
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also enabled to judge on the reliability of the projected changes. Furthermore within this
project, a representative subset of the climate change projections has been used as input
for subsequent impact assessments and the formulation of adaptation options (GIZ-
BMU). The key findings are described below.

Climate Change Scenarios
The BMU study revealed that for near surface air temperature all.models,
independent from season and emission scenario, show a warming of_at least 1°C
towards the end of the 21th century. Temperature extremes like the frEqueney of
cold/hot days and nights will decrease/increase respectively, again independent from
season and emission scenario. Since all models are projecting changes in the same
direction, the likelihood of these changes to occur is very iﬁh. However, the full range
of possible changes is large and mainly caused by a few outlier model projections.
Therefore a subrange (the central 66 % of projections) G‘i‘ning changes being likely to
occur was defined. For near surface annual mean temperature the likely changes
towards the end of the century, are betwee‘r'1 +3§ and +6°C for a high emission
scenario and between +1.5°C and + 3°C for a low emission scenario. In general,
projected temperature increase is inghtIy%ove average in the northern parts of the
region and slightly below average ir}fhe central parts.

\

For total precipitation, the results of the different projections are not as robust as for
near surface air ter})erature. Some models project an increase of annual total
precipitation in'most parts of the greater Congo basin region, whereas other models
project'a decrease over the same areas. However, towards the end of the 21st century a
general te}jency for a slight increase in future annual total precipitation is projected for
most parts of the Basin. Largest increase in annual total precipitation is projected over
the generally dryer northern part, which is mainly related to the northward expansion of
the tropical convection zone and to the fact that total precipitation amounts are rather
small over this region. The range likely to occur for changes in total annual precipitation
is between -10 to +10 % (-10 to +30 % in the north) and between -5 to +10 % (-10 to

+15 % in the north) for the high and low emission scenarios respectively. It thus seems
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rather unlikely that drastic changes in annual total rainfall will occur in the future.

In contrast, the rainfall characteristics are projected to undergo some substantial
changes. The intensity of heavy rainfall events is likely to increase in the future (likely
range for most parts positive, up to +30 %). Also the frequency of dry spells during the
rainy season is for most parts of the domain projected to substantially increase in the

future, indicating a more sporadic rainfall distribution in the future.
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Figure 1: Projected change in aw temperature (left) and annual total

precipitation (right) uthe end Ne 21% century (2071 to 2100) compared to the
period 1961 to 19%0r a hiQemission scenario. The depicted change is the median
change from a set of 31 different climate change projections from global and regional
climate rr%elmlack stipples highlight regions where the majority of the models
agree i%re&on of change. Changes in these regions are therefore more robust

tvm\ ions without stipples.
7

In general, it seems that projected rainfall changes will not lead to a general water
shortage in the region. Some prolonged and more frequent dry periods might
nevertheless become more likely in the future. While this finding is rather independent
of the underlying emission scenario, near surface air temperature is projected to increase

substantially larger under the high emission scenario.
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4. Climate Change Impacts

a. Past Impacts
PART TO BE FILLED IN

b. Future Impacts
Impacts on Hydrology and Energy
Some studies dealing with future impacts of potential climate change on the water
resources in the region have been compiled within the region. An older study (Kamga et
al., 2001) showed a future change in annual river flow from -3 to +18 % for the upper
Benue River located in the semi-arid parts of northern Cameroon. A study on a more
regional level was recently conducted (Tshimanga & Hughes, 2011), and assessed the
impact of climate change on the hydrology of the Oubanguﬁnd Sangha sub basins of
the Congo basin. A decrease in total runoff in the order of 10% is projected for the

future, mainly caused by an increase in evapotranspiratioV/vhereas rainfall was found

not to change. V

I

The above mentioned BMU study showed that projected changes in rainfall and
temperature will result in substantial chang?ln the hydrology of the Congo Basin.
Rising temperatures potentially Iead to increased evaporation rates. In the subset of
available climate change projections \used to analyse potential impacts of climate
change, the rainfalliincrease exceeds the increase in evaporation and as a result the run-
off increased up to 50% in some parts of the Basin. Run-off and stream flow will
especially increase in‘the wet season, suggesting a significant increase in t flood risks in
the future, in-especially in the central and western parts of the Congo basin. During the
dry seasohhe scenarios show conflicting results: some scenarios indicate a drier dry
season while others show higher flows during the dry season. What is clear from all
model results is that the difference between wet and dry season will become larger
compared to the current climate. Especially the wet extremes will become more
frequent and more intense, which is also related to the higher frequency of heavy

rainfall events.
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Figure 2: Maps show the projected mean of %Wean flow (a), high flow (Q95)

(b) and low flow (Q10) (c) for 2071-2100 ‘relative to 1971-2000 for a high emission

scenario. Flows are calculated using the.VI el in combination with three different

climate models.

In general, the analyses shewed that more water will be available for hydropower in the

future. So on average, climate change will have a positive impact on potential electricity

production. H , the rainfall variability also is also projected to increase, which
means some years power production will be much lower compared to other
yea tries should therefore ensure that they have enough other sources of

ele to cover the reduced hydropower production during dry periods.

Impacts on Forests

Climate change will have a range of different impacts on forest ecosystems. The higher
atmospheric CO2 concentrations might increase forest growth and carbon capture.
Higher temperatures however will have negative impacts on forest growth and reduce
the amount of carbon in the forests. The impact analyses show that as a result of climate

change, the Congo basin is unlikely to see a decline in forest growth such as sometimes
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predicted for the Amazon basin. Instead, there could be a moderate increase in
ecosystem carbon. Depending on how the climate will change there could be a shift in
land cover of the different ecosystems. Based on the analyses a moderate expansion to
the North and South of Evergreen forests into savannas and grasslands is the most likely
future scenario. The model assessments show a large uncertainty range, highlighting the
fact that collecting new data on, e.g., biomass in the central Congo basin and responses
of forests to changing climate and CO2 concentrations are essential to further ow
down prediction ranges. .

Change in soil carbon {in T{C)/ha)

Change in vegotation carbon (in T{CWha)
e

15N

Figure 3: Maps show the projection of cha?\gé\wards the end of this century (mean of
the period 2071-2100 compared to the @of the period 1961-1990) under a high

emission scenario. In the left panel, % ges in potential vegetation carbon are shown

and in the right panel, chang otential soil carbon. Changes in total ecosystem
carbon equal the sum ofdthese tw anges in potential vegetation and soil carbon are
calculated using the I model in combination with a single climate model
(ECHAMS).

Iture
imatic conditions are currently not limiting agricultural production in the
in region. Only on the (drier) edges of the region water limitation is
sometimes reducing the potential agricultural productions. In the tropical climates too
much rainfall and high humidity limits agricultural production through nutrient leaching
and fungal growth. The impact of future climate change on agricultural production will
therefore be limited in the region. In most of the area the water stress will increase
slightly in the future. However the agriculture will not suffer from structural water

shortages. Only the agriculture in the savanna regions surrounding the Congo basin
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could potentially face water shortages in the future. In the southern savanna region
analyses indicate that more frequent droughts will affect agriculture production and
water stress.

Change in greanwater consumption (in mm) Change in evapatranspiration {in mm)

Figure 4: Maps show the projection of change towards the@qf this/€entury (mean of
the period 2071-2100 compared to the mean of the perigd 1961-1990) under a high
emission scenario. In the left panel, changes in gregn ater consumption are shown and
in the right panel, changes in evapotranspisatio Vwater consumption and
evapotranspiration are calculated using the LPJ-@I in combination with a single
climate model (ECHAMDS). N g

A

g

Impacts on Economic Growth g N\,

>

In several of the COMIFAC coantries there is a clear correlation between annual

rainfall and GDP growth. GDP and Agricultural GDP growth rates tend to be higher in
years with above-&rage rainfall than in the dry years. The impact of climate variability
on GDP growt ost.pronounced during dry years. During below-average rainfall
years groﬁﬁ is ‘metimes severely reduced and generally the drier the lower the GDP
grgwth . All'above-average rainfall years tend to have relatively similar economic
grewth rates. The correlation between rainfall and GDP growth rates is stronger in
countries with lower and more variable rainfall. In most countries, agricultural GDP
growth rates are affected stronger by climate variability than the total GDP growth rates.
For example in the Democratic Republic of Congo during dry years the growth was
negative while during average and above average rainfall years the economic output of
the agricultural sector is growing. In Chad, the situation is even more dramatic with
large reductions in agricultural productivity during dry years and rapid growth

especially during the years with near average rainfall.
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In terms of future climate change impacts on economic development our analysis shows
that COMIFAC countries are especially vulnerable to a reduction in rainfall and a
significant increase in interannual rainfall variability. Our results show that at a
continental scale, climate change is likely to have a negative impact on development in
Africa. However the economies of central African countries are likely to be less affected
by climate change compared to countries in West, East and Southern Africa. Also at
macro scale the climate scenarios seem to be more favourable in the central African part
compared to the rest of Africa. However some climate change scenarios show large

increases in climate variability and this could have a negative impact on development.

In conclusion the region needs to prepare for a more variabl\climate and a more
variable hydrological regime. Also the difference between seasons and between
different years is likely to become larger in the future. Twegion needs to prepare for
more intensive rainfall and probably more floods during.the wet season. The dry season
could become both wetter and drier. It is also f:lear that temperatures will increase in the
future. Climate change adaptation should.therefore focus on reducing the impacts of
increased rainfall variability and higher tenweratures.

Q|

5. Possible responses N
To be effective Climate change adaptation should be performed at a well-balanced

mixture at the Ioc}, national and regional level.

Au niveau local dans les communautés forestiéres subissent les effets des changements
climatiqu&. En I’absence de cadres politiques et institutionnelle sur I’adaptation bien
planifiée, les populations semblent désarmees face aux variations climatiques. Les
études dans le cadre de Cofcca montrent que sans appuis les communautés ne peuvent
pas faire face efficacement aux changements climatiques (Bele et al ADD YEAR). Le
projet a en utilisant la PAR initie des réponses pilotes dans les zones locales en RDC,
RCA et Cameroun. Ces actions concernent I’apport des variétés de cultures (Manioc,
Plantain) qui résistent aux stress climatiques, la plantation d’arbres et autres PFNL et le

développement de I’apiculture pour diversifier les sources de revenus. Dans le cadre de
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COBAM, des projets pilotes seront aussi mis en place en prenant en compte la synergie
adaptation et atténuation. Since adaptation to climate change is highly local, institutions,
particularly in rural areas, have been shown to be the fundamental mediating
mechanism to translate the impact of external interventions (Agrawal, 2008, 2010). A
study in forest area of Cameroon showed that diverse institutions, both formal and
informal, exist within villages; primarily informal savings and loan groups, forest or
agriculture groups, and forest or agriculture product marketing groups. Group.members
usually came from the same ethnic group but this differed between provinces,
representing the cultural make up of an area. While groups sometimes were gender
specific, this was not most often the case. Villagers are often members of several groups
which may present opportunities for social learning to occur. Social learning occurs
when people engage with one another, sharing perspective&nd experiences in order to
address changing circumstances (Brown, 2011)

Au niveau national, les travaux de Cofcca donnent%ne illustration des réponses
institutionnelles nationales aux changements‘climaMes (Brown et al. For Cameroon,
DRC & RCA). The adaptive capacity or capability of all three countries to adjust to and
limit risk in the face of climate changeuis low, due to the lack of key determinants of
adaptive capacity, such as economic-wealth, technology, information, skills and
infrastructure. Vulnerability is exacerbated, particularly in CAR and DRC, as a result
of recent civil conflict and ‘en-going insecurity in some parts of both countries (Brown,
2010; Brown et als2010; Brown et al., 2013). . L analyse des politiques et institutions
en RCA, Congo et-Guinée Equatoriale montre une absence de coordination entre les
administrations ('Nguema & Pavageau, 2012 ; Gapia & Bele 2012 ; Pongui & Kenfack
2012)~.dont une faible cohérence et complémentarité intra-sectorielle et multi-niveau
dans la planification et la mise en place de I’adaptation est pourtant nécessaire. Les
acteurs dans les pays sont bien au courant des menaces des changements climatiques
mais ceci ne se traduit pas forcement par une traduction de cela dans la genese des
institutions qui permettent de faire face aux changements climatiques. Quelques pays
comme la RCA et la RDC ont développé des PANA. La RDC a eu son PANA financé
dans le domaine de la sécurité alimentaire. Le Cameroun a pour le moment la premiere
communication nationale sur les changements climatiques et est en train de travailler

pour développer un plan national d’adaptation. L’analyse de ces PANA et autres
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documents montrent une faible/non prise en compte des ressources forestiéres dans
I’adaptation aux changements climatiques (Bele et al. 2011). While NAPA documents
stated the need for a gender sensitive approach to climate change adaptation, it did not
appear that there had been broad participation in the development of the documents with
only vague strategies to address gender concerns.

At a regional level, both political will and institutions for responses to climate change
exist and thus regional adaptation options are manifold in Central Africa. The mandate
of COMIFAC is to coordinate and harmonize forest and environmental po\liciesvin its

ten member countries and includes regional adaptation options in these sectors.

L’on s’attend a ce que la COMIFAC, qui jusque-la a été ﬂplateforme fédératrice des
réponses aux changements climatiques, intégreles initiatives scientifiques et
opérationnelles de I’adaptation au changement cIima@e. Une étude  faite par
Ecoseruties montre que la région ne s’est pas bienQobilisée pour décrocher les fonds
sur I’adaptation. En Afrique Centrale, I’acfion sur la vulnérabilité et les réponses
éventuelles ont généralement porté sur la réduction des eaux du lac Tchad et le besoins
d’analyser les eaux du Bassin du Congo afiﬁ'ﬁe I’alimenter.
X\

La COMIFAC a par la‘suite été assgciée a cette étude, dont la restitution a permis de
degager des pistes pour des activités futures. Toutes ces initiatives sont principalement
venues des structﬂs de recherche avec des dialogues science politiques a I’une ou
autre phase des projets (Sonwa et al. 2012). Les prises de positions des Ministres de la
COMIFAC.au.sujet de I’adaptation n’ont pas donné autant d’emphase en comparaison
a I’énerg}@déployée sur la REDD+. Il en est de méme des partenaires internationaux
travaillant dans la région dans le cadre du CBFP, des acteurs de conservation et de la
société civile, qui n’ont pas encore donné une réponse d’envergure régionale ciblant la
vulnérabilité des populations/communautés et des ressources forestieres aux
changements climatiques. La CEEAC-COMIFAC a mis en place un groupe des experts
sur le Climat pour qu’il soit la déclinaison du GIEC au niveau de I’Afrique Centrale.

Mais la structure tarde encore a décoller effectivement.
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Besides COMIFAC, there are other regional organisations which widen the possibilities
of regional adaptation options significantly. The economic drawbacks of not
considering adaptation in national development strategies are obvious and clearly imply
the ECCAS. In the hydrology sector there are specialized regional organisations like
CICOS and CBLT which can take action concerning watershed management and thus
anticipated on changes with impact on hydropower and flooding.

%,
There is a need to improve preparedness for extreme weather events such as droughts
and floods because such events will occur more often in future. In addiﬁon, in the
agricultural and energy sector there should be risk spreading by diversification. Farmers
should grow different crops and also different varieties to reduce the impact of climate
variability. Countries should be careful not to become fullsdependent on hydropower
because this makes them too vulnerable to droughts: Other sustainable energy sources
such as solar and biofuel could also be promoted. To Went forest degeneration and
erosion there should be more attention on reforestation‘and agroforestry. Programs on
food and water security should develop strate?;ies to manage climate variability so they
are prepared for both dry and wet periods. The knowledge of climate change impacts
and adaptation is still very limited in the%gion and there is need for more capacity
building and awareness raising. \

\

Most of the COMIFAC member countries have large development challenges, with
general income ter&ng to be low and still high poverty rates. These immediate
development needs may overall be more important than climate change adaptation.
However future development also creates opportunities for adaptation. To avoid wrong
investmeﬁ and to reduce future cost of adaptation, climate change adaptation should

therefore be integrated in future development plans.

An important indirect impact of climate change on the Congo Basin countries might
arise from neighbouring countries in the north and south which are expected to be
severely affected by climate change. Climate change related increased variability in

agricultural production might lead to increased migration from these countries into the
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Congo Basin. Adaptation options to such impacts need a response foremost on the
social and political level.
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5 Synergies with other initiatives
Les ressources forestieéres et les communautés rurales ciblées dans les initiatives
d’adaptation font déja I’objet d’attention dans les initiatives de  conservation de la

biodiversité et d’atténuation des changements climatiques.

En matiére de réponse aux changements climatiques, le premier réflexe a été de voir
comment le REDD+ et I’adaptation peuvent étre mis en synergie. La complémentarité
entre REDD+ et Adaptation dans le domaine de la foresterie a déja été mentionnée
(Guariguata et al 2008 ; Locatelli et al. 2010). Les activités de la REDD+ doivent
intégrer les préoccupations d’adaptation aux changements climatiques. Dans le cas
contraire un probléme de durabilité peut se poser dans la-mesure ou les réponses
peuvent étre vulnérables aux changements climatiques. Ce&ines activités initiées dans
le cadre de la REDD+ peuvent aussi permettre aux communautés rurales de faire face
aux changements climatiques. elles peuvent donc'en mé@temps servir I’atténuation et
I’adaptation. A titre d’exemple, la restauration des mangroves contribue a capter le
CO2 pendant la croissance des arbres, reﬁdus%ﬂtes, ils pourront alors réduire
I’intensité des vagues dont les effets néfastes sont de nature a s’amplifier avec les
changements climatiques. Sur terre ferme lﬁé plantation d’arbres contribue a stocker le
Carbone. Ces arbres peuvent aussi F)'Ermettre une adaptation, par exemple si ils sont plus
résistants aux perturbations climatiqties que les autres sources de livelihood du ménage,
et/ou en servant debrise vent, et/ou en diversifiant les sources de revenus des ménages.
Mais pour qu’une activité puisse étre utile a I’atténuation et a I’adaptation, il faut
intégrer la.synergie dans sa planification et son exécution. C’est les potentialités et les
opportunités -de cette synergie que recherche le projet COBAM en explorant les
politiques}t les stratégies régionaux, nationaux et locaux de changement climatique
dans.le Bassin du Congo. . Le projet est en train d’initier des activités pilotes de
synergie adaptation et atténuation dans 5 des 12 paysages de conservation de la
biodiversite de I’Afrique Centrale. Les études préliminaires au niveau national en
Guinée équatoriale, RCA et au Congo (Nguema & Pavageau, 2012 ; Gapia & Bele
2012 ; Pongui & Kenfack 2012) ne montrent pas que les politiques actuelles
encouragent cette synergie. Le climat influence plusieurs secteurs de I’économie

nationale et rurale et les réponses doivent étre intégrées et multi-institutionnelles.
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La COMIFAC et la CICOS regroupent les états de la région respectivement autour des
Foret et de I’Hydrologie, cependant pour le moment, ces deux initiatives n’ont pas
encore d’actions communes pour répondre aux perturbations climatiques. Dans un
contexte de changement climatique, le lien entre les deux secteurs au niveau de bassins
versants est bien établi. Une diminution des pluies entraine une diminution de I’offre
énergétique. La coupe du bois vient combler les déficits d’énergie. 1l s’en suit I’érosion
des sols et I’engorgement des barrages conduisant a la réduction de I’offre énergetique.
La solution est a trouver dans une concertation institutionnelle a I’échelle des bassins
versants. Celles-ci doit aussi se penser au niveau sous régionale avec ‘une bonne
coordination entre la COMIFAC et la CICCOS. Cette derniére qui gere par.ailleurs I’'un
des secteurs les plus sensibles aux changements climatiques n’a pas encore regu le
méme degré d’attention que la COMIFAC. Le partena%\t populations, ressources
forestiéres est tout & construire en Afrique Centrale (Sonwa et al. 2012).

Dans le secteur forestier, Parmi les synergies le |US§] vue, il y a celles avec le
REDD+ qui pourraient permettre d’avoir une’réponse plus intégrée du secteur des foréts
aux changements climatiques. La synergie avec le secteur hydraulique permettrait a la
CICOS et la COMIFAC de bien cord&'ner les initiatives et éventuellement de
développer des mécanismes de PE% dans I’électricité et I’eau, qui pourrait d’ailleurs
faire intervenir le secteur privé (eag & Energie) dans I’adaptation aux changements
climatiques. Intégrer I’adaptation au changement climatique dans les autres initiatives
visera a rendre.le é/eloppement et la gestion des ressources naturelles de la région plus
résilients aux perturbations climatiques. Intégrer I’adaptation au changement climatique
dans la conservation de la biodiversité, la REDD+ et gestion des eaux permettrait de
rendre de}initiatives plus résilientes. L’adaptation basée sur les écosystemes (EBA)
permettrait encore plus d’utiliser la gestion des ressources forestiéres pour contribuer a

I’adaptation aux changements climatiques dans les secteurs de développement.
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Conclusions

(TO BE COMPLETED WHEN ALL PARTS ARE AVAILABLE)

In conclusion the Congo Basin region needs to prepare for a more variable climate and a
more variable hydrological regime. Also the difference between seasons and between
different years is likely to become larger in the future. The region needs to prepare for
more intensive rainfall and probably more floods during the wet season. The dry season
could become both wetter and drier. It is also clear that temperatures will increasgin the
future. Climate change adaptation should therefore focus on reducing the impacts of

: : N : N
increased rainfall variability and higher temperatures. | ¢

N\
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