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Vegetation zones in West Africa
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Zone of Guinean forest-savanna mosaics
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Sahel grassland
StUdy areas and bushland

Sudanian woodland .
Burkina Faso

Sudanian woodland
with abundant
Isoberlinia

Comoé N.E’.

Guineo-
Congolian
rain forest

Atlantic Ocean (after White 1983)
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Traditional subsistence agriculture

Planting of food crops
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Dynamics of
forest islands
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Spatial development 1954—-1996

number equa| increase loss vanished newly
of islands in size in size in size estab-
studied (contour lished
(total: 653) unchanged)
(%] [%] [%] [%] [%]
inside 379
Comos NP | = 1009 | 97 0,5 0,8 0,3 0,5
outside 274
Comoé NP | =100% 9210 2,9 4.4 0,7 0,0

—> High stability of the forest-savanna pattern
due to regeneration during long fallow periods

Goetze, Horsch & Porembski (2006), Journal of Biogeography.
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Recent
cash crop cultivation

Forest removal

Food and cash crop
planting
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Recent cash crop cultivation

Lamto
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Forest loss, example Lamto region
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|| Non-forest
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I Forest

Forest loss, example Lamto region
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Tree regeneration under cacao cultivation
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Tree regeneration under cashew cultivation
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Savanna species,
diminishing due to
cashew cultivation.
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Forest border dynamics at Lamto

Pioneer species (< 5 cm DBH) at the forest—savanna boundary
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Selected logging of tree species: /soberlinia doka

» Diameter at breast height

 Tree height

 Tree mortality Upper Ouémé
catchment

* Tree felling

* Timber board extraction
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Future implications of silvicultural management and rainfall
on the stand structure of /. doka and the local forestry income

Ecosystem Wood production Economy + Dataon ...
/ Target figure\ Target figure
ecosystem economy

— Stand t;4 / \ Local forestry - Present timber
Onset of ramy season Wood extraction model income prlceS (earnlngS)

s N
Stand t; # of extracted /
End of dry season J/) timber boards )
N\ e N
Mortality Silvicultural
\ due to felling /' management }
\ J
- N Scenarios
« Natural mortality \ 4
- J S ~ ~
Stand t; SO
End of rainy season S
I f
< Woody mcrement} L Rainfall } A .
. Annual rainfall

Stand t; L e R
{Onset of rainy seasorJ LWoody increment modelJ vlenntteig_n @ over the |aSt 30 yearS
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Tropical dendrochronology and climate change

Isoberlinia doka

Pterocarpus erinaceus
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Tropical dendrochronology and climate change

Relationships between

* Tree ring width/tree growth

* Local precipitation

» Monthly anomalies of sea surface temperature (SST) in the Gulf of Guinea

-—P Reconstruction of precipitation back to 1840, revealing increasing aridity.

w et

1840 1860 1880 1900 1920 1940 1960 1980

Schoéngart, Orthmann, Hennenberg, Porembski & Worbes (2006) Global Change Biology.
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Future implications of silvicultural management and rainfall
on the stand structure of /. doka and the local forestry income

Ecosystem Wood production Economy + Data on ...
/ Target figure \ Target figure
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Three rainfall scenarios

-—1\— L, =]
'"",'h:f'""" — —
Sl | k Rainfall }
Inter- @
ventio_n
Scenario Mean annual Rainfall regime ...
rainfall (mm/y)
Current Rainfall 1183.7 Based on data 1972-2001
Future Rainfall 1000 Derived from modelling results from Paeth
et al. (unpubl.)
Drastic R ainiall 750 Derived from worst case models for 2050
Reduction
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Three silvicultural management scenarios

Target figure Target figure
ecosystens _ _ aconomy
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Scenario Logging rate Socio-economic context
Rolation All trees > 45 cm DBH felled every year | Living conditions improve,
System in a different subarea. political situation stable.

Large Iree All trees > 45 cm DBH felled every year. Slight It
Felling no structural improvements.
jj;g’ii/;ngree All trees > 45 cm DBH felled every year, | Economic problems, social
Felling + trees of 30 — 45 cm DBH. conflicts, political destabilization.

sIowA P*

‘rojekitrig

Federal Ministry
of Education
and Research



/. doka stand structure 2005-2025 (3 felling scenarios)

Individuals * ha™

Individuals * ha™'

14

8 Individuals
s > 45 cm DBH
5 Individuals
30 20-45 cm DBH

Scenarios
I Rotation System

Il Large Tree Felling ... with Current Rainfall
B Large and Medium Tree Felling
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Local forestry income 2005-2025 (2 rainfall scenarios)

ig Rotation System

30 - Earnings over 20 years:

20 -
10 - . & & @ | Current Rainfall: 130 US$
E ST O O O Drastic Rainfall Reduction: 104 US$
& 5 |
(0]
e ]
8
£ 20-
2 10 Current Rainfall: 230 US$
% ol IA PP PP PR PR O O O IR U I L D B PR B P PR I | Drastic Rainfall Reduction: 177 US$
(@]

o0 ] Large and Medium Tree Felling

40 - i a e

30 A ol “Sta n

o 1l B o 'N ot S

10 ] | ‘ I b Current Rainfall: 354 US$

] I NG g Drastic Rainfall Reduction: 324 US$
Year
BE Current/ Future Rainfall == Drastic Rainfall Reduction
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Conclusions

® Tree regeneration impeded by forest fragmentation
-> Conservation in agricultural areas.

® Cacao cultivation: regeneration encourages reforestation.
Cashew cultivation: regeneration leads to ,savannization®
-> Locally adapted conceptions / decision tools.

® Relation of climate data and dendrochronological data in the
tropics
-> Tool for climate reconstruction.

® Scenarios on

— biomass production and forestry income related to climate,
— forest management related to socio-economic conditions
-> Ecological-economic modelling tool.

® Tools for modelling land use impact on woody vegetation.
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Perspectives

® Modelling of land use impacts, woody population dynamics and
forest-savanna dynamics.

® Climate reconstruction with dendrochronology along a West
African transect; modelling of dynamics of selected utilized tree
species.

® Replanting crops (cacao, /. doka) and conserving agrobiodiversity

® Biological cacao cultivation: natural biodiversity for providing
ecological equilibrium; creating a centre of biological cultivation

® |mplications of biodiversity conservation and utilization for the
cultivation of further cash crops (banana, coconut, oil palm, Jafropha
curcas).

Past and future shifts of cultivation areas due to climate shifts.
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