
Aerts, R., H. Mitiku, B. Muys, J. Deckers, M. Hermy, and J. Moeyersons. 2001. Forest 
rehabilitation and water conservation in the Tigray highlands,  northern Ethiopia. 
European Tropical Forest Research Network Newsletter 33: 29-31. 

FOREST REHABILITATION AND WATER CONSERVATION IN THE TIGRAY HIGHLANDS, 
NORTHERN-ETHIOPIA 

Aerts, R.a,b, Mitiku, H.b, Muys, B.a, Deckers, J.c, Hermy, M.a & Moeyersons, J.d 

a Laboratory for Forest, Nature and Landscape Research, K.U. Leuven, Belgium 
b Department of Land Resources Management and Environmental Protection, Mekelle University, 
Ethiopia  
c Laboratory for Soil and Water, K.U. Leuven, Belgium 
d Royal Museum for Central Africa, Belgium 

1. Introduction 
Ethiopia is regularly affected by serious droughts, but a long-term tendency towards increasingly 
dry weather conditions cannot be distinguished in the highlands of Tigray. Nevertheless, there are 
many indications that, even under normal rainfall, streams once perennial have become 
intermittent, streams still perennial have a reduced dry season base flow and springs are drying 
out (Hunting, 1974). Gully incision is one cause for further drainage of the water table (Nyssen et 
al., 2000). Forest rehabilitation could play a key role in halting the desiccation of Tigray.  

2. Forest degradation and reforestation efforts  
2.1. Forest degradation  
Despite the rather low and generally badly distributed rainfall, much of the Tigray plateau was 
once a naturally forested terrain. Impoverishment of the increasing highland population and their 
search for immediate subsistence has led to massive deforestation (Chadhokar & Solomon 
Abate, 1988). Today, Tigray has lost virtually all of its forests, much of its wildlife and a great part 
of its soil and permanent stream flow. Forest remnants have often been overexploited by 
systematic fuel wood extraction, logging of valuable timber (e.g. Juniperus procera and Olea 
europaea), illegal grazing and unintentional fire (Hunting, 1974). As a result of this massive 
environmental degradation, the inhabitants now are more vulnerable to periodic drought and crop 
failure.  

2.2. Recent reforestation efforts 
Pilot reforestation schemes were established since 1970. They usually involved terracing of the 
slopes and planting of seedlings grown in nurseries, but were very expensive and largely 
destroyed the relic vegetation. Much of the success of the forestation terracing lies in the natural 
regrowth of weedy vegetation following exclusion of grazing animals (Hunting, 1974).  

For this reason, several areas were closed for cattle since the mid-eighties. Recently, the Relief 
Society of Tigray (REST), an environmental rehabilitation and agriculture department, initiated the 
large scale creation of such exclosures. Although they have very clearly stated their operational 
objectives, they do not have the scientific capacity to follow the evolution of the closed areas.  
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Recent eucalypt plantation activities in some of the closed areas may raise questions concerning 
socio-economical and ecological sustainability. Questions may arise on the high cost of 
plantations versus the low survival rate of the trees and on the effects on the water balance, 
erosion resistance and biodiversity in the closed areas. Dense plantation schemes may lead to 
monospecific ‘forests' of eucalypts lacking mixture of indigenous species.  

3. Forest rehabilitation through natural regeneration 
Not the trees themselves play the dominant role in soil protection and water conservation but 
rather the shrubs, herbs and leaf litter associated with forest ecosystems (Hunting, 1974), along 
with appropriate physical conservation measures. Eucalypt plantations might never evolve into a 
forest ecosystem that efficiently protects the soil. This is one of the main reasons why natural 
regeneration or artificial regeneration with indigenous species is preferable.  

In order to catalyze the natural regeneration of a forest ecosystem, one should focus on 
stimulating the natural succession. One approach could be the plantation of so-called framework 
tree species, relatively fast growing indigenous tree or shrub species that attract seed dispersing 
animals such as birds, which are still abundant in the Tigray highlands, and thus promote the 
dispersal of seeds from remnant forest patches into the forest rehabilitation areas. 

The Katholieke Universiteit Leuven (Belgium) and its partner institution Mekelle University 
(Ethiopia) are carrying out a joint research project in Tigray to contribute to the restoration of 
Ethiopia's forest resources and its multiple functions, such as supply of fuel wood and other 
essential forest products, erosion prevention, water harvesting and conservation of biodiversity. 
Furthermore, the project aims to contribute to the capacity building of resource monitoring and 
management by local authorities and communities. 

In particular, the project's goal is to expand the scientific base for natural forest rehabilitation in 
the Tigray region by strengthening of the research capacity on forestry at Mekelle University and 
increasing the knowledge and awareness of the stakeholders (e.g. policy makers, forestry 
extension officers, commercial foresters, local communities and farmers) through a participatory 
exchange of skills. Finally, the project wishes to contribute to the biological conservation in Tigray 
by identifying those areas that are best suited for natural forest rehabilitation and by formulating 
sustainable management practices for the remaining forest fragments and the existing forest 
rehabilitation areas.  
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