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Dry tropical forests 

Tropical dry forests are found in frost-free areas 
where mean annual temperature is above 17oC, 
where mean annual rainfall is 250-2000 mm, and 
where the annual ratio of evapotranspiration to 
precipitation exceeds unity (Holdridge 1967; Murphy & Lugo 1995). 

  

Dry forests are widespread in tropical parts of 
the world, in areas where there is pronounced 
seasonality in rainfall distribution with several 
months of drought (Mooney et al. 1995).  



Major dry forest formations 

The major dry forest 
formations include: 
 

 In Africa: the Miombo, 
(Mopane), and Sudanian 
woodlands  

 

 In South America: The 
Caatinga and Chaco and  

 

 In Asia: the dry Dipterocarp 
forests and woodlands (Blackie 
et al. 2014).  

 

Miombo forest. Source: Pienimäki 2013 

Source: Eshetu 2010 



Source: FAO 2012  

Tropical and subtropical dry forests 



Dry tropical forests 

 Dry forests account for about 
42% of the tropical and 
subtropical forests (Murphy and Lugo 

1995).   

 

 Difficult to determine the 
original extent of dry forests.  

 

 Africa has the highest 
proportion of dry forests (ca 
73%), whereas in South 
America dry forests represent 
only 22% of the forest area 
(Murphy and Lugo 1995). 

 

 

Source: Bullock et al. 1995 



Tropical lowland vegetation structure from rainforest to desert 



General characteristics of dry forests 

 Lower species diversity than moist forests (endemism) 

 Deciduousness is common 

 Lower leaf area index 

 Lower net primary production 

 Smaller in stature and lower biomass 

 Fewer number of canopy strata 

 Allocate a higher proportion of photosynthates to the 
root biomass than moist forests 

 Coppicing is common – more resilient 

 Seed dormancy is common (usually small and dry seeds) 

 

 

 

 

 

 

 

 

 



Deforestation and degradation of dry forests 
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Deforestation and degradation of dry forests 

Tropical dry forests are among the most 
threatened ecosystems in the world and they are 
relatively less protected than other ecosystems. 
 

Tropical dry forests are degraded or converted to 
other land uses due to:  
 

 the ease of using fires to clear dry forests 

 relatively high soil fertility 

 suitability for cattle husbandry   

 suitability for human settlement 

 



Dry tropical forest degradation and deforestation 

There is a need for expansion of protected dry forest 
areas.  Generally, dry forests need more attention. 

Because of their suitability for human settlement, there 
has been a widespread deforestation and degradation of 
tropical dry forests.   

Source: Murphy and Lugo 1986 



Dry tropical forests and fire  

 Fire occurs frequently 
in dry tropical forests. 

 

 Most of the fires are 
caused by humans. 

 

 Frequent late dry 
season fires can 
transform woodland to 
tall grass savannah.  
(Source: Timberlake et al. 2010). 

 
Dry dipterocarp forest in northern Thailand.    
Photo: O. Luukkanen 



Dry tropical forests and herbivory 

 Vertebrate herbivores can have 
marked effects on both 
structure and composition of 
woodlands through physical 
damage and grazing. 
 

 

 Fires coupled with grazing 
pressure maintain areas as open 
woodlands or wooded grassland 
rather than dense woodlands. 



Dry tropical forests and succession 

 After disturbance, vegetative regeneration from root 
suckers and coppice is common (sexual regeneration 
also present) 

 
 

Eucalyptus root sucker, Source: FAO 1981 Source: http://www.coppice.co.uk/ 



Dry tropical forests and succession 

 A dense undergrowth of herbs, shrubs, and young 
trees will be established at the initial phase of 
succession. 

 

 In the later stages, herbaceous species are gradually 
replaced by dense woody stands with a sparse ground 
cover. 

 

 In terms of plant growth and other developmental 
features, succession is slower in dry than moist 
forests (Schroeder et al. 2010).  
 

 Because dry forests are less complex floristically and 
structurally they can recover more quickly than moist 
forests (fewer seral stages). 

 

 



Rehabilitation of dry forests 

 The rehabilitation strategy for degraded dry forests 
should be site-specific and depends among others on 
the intensity, duration, frequency, and scale of the 

perturbation and the availability of propagules.  
 

 The rehabilitation strategies developed for moister 
forests may not be the best suited for dry forests.  

 

 The high proportion of small-seeded wind dispersed 
species, the high sprouting ability and the relatively 
simple structure and low diversity of dry forests 
should be taken into considerations in the selection of 
rehabilitation strategies. 



Area enclosures/exclosures 

 Removes disturbance by human  
    and cattle 

 It is a simple, low-cost forest  
    rehabilitation method 

 Increase the woody species diversity 

 Increase above-ground biomass 

 Improve soil nutrient status 

 Reduce soil erosion 

 Have an impact on local hydrology 

 It can be complemented with enrichment planting 

 
 

  

 



Assisted natural regeneration (ANR) 

 It is a simple, low-cost forest rehabilitation method - 
suitable also for dry forests. 
 

 ANR emphasises protection and nurturing of tree 
seedlings and saplings already existing rather than 
establishment of forest plantations (Shono et al. 2007). 

 

 Reduces barriers to natural forest regeneration, such 
as soil degradation, competition with weedy species 
and recurring disturbance. 

 

 ANR can be complemented with enrichment planting. 

 

 



Source: Elliot 2014 
Source: Shono et al. 2007 

Assisted natural regeneration  



 For highly degraded dry forests active restoration 
approaches, such as framework species, maximum 
diversity, multi-species planting and nurse tree 
methods may be used. 
 

 Active restoration methods are costly, potentially 
risky and may require sufficient ecological 
knowledge. 

 

 Because of the relatively slow growth rate of dry 
forests active restoration strategies may require 
long-term commitment to be successful.  

Rehabilitation of degraded dry forests 



Rehabilitation – invasive species 

 Dry forests infested with 
invasive species can be 
rehabilitated using mechanical, 
chemical, and biological 
control, habitat management 
or integrated pest 
management.  

 
 Where elimination is very 

difficult or impossible control 
through utilisation may be 
used.   

Furniture made from Prosopis 



 

 

Rehabilitation of dry forests  
socioeconomic aspect 

Local peoples’ participation in rehabilitation of degraded lands in Ethiopia 



Rehabilitation of dry forests  
socioeconomic aspect 

 Local communities should participate from project 
conceptualisation to implementation, management and 
monitoring. 

 

 Rehabilitation operations should also consider local 
peoples’ short and long-term needs and value systems 
in order to sustain their participation and interest. 
 

 All stakeholders should have clear division of tasks, 
rights, costs and benefits.  

 

 Strengthening of local organisations will enable local 
people to implement and sustain rehabilitation 
activities.  



Thank you! 


