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Abstract  

Ethiopia is considered as the center of origin with many forests richest in species diversity.  These Forests are 

one of Ethiopian greatest natural assets. They play an indispensible role in protection of environment, regulating 

climate, controlling water runoff, maintaining ecological balance and producing valuable materials. However, 

these forest resources are highly declined due to rapid and continuous deforestation activities; agricultural 

expansion and settlement. To minimize the risk, there are increasing needs to measure and monitor the extent 

and condition of Ethiopian forests for management purposes. Monitoring is an essential tool in ecological and 

biodiversity management. It improves the manager’s ability to make proper decisions through a wide range of 

forest data collection by agencies including Federal and State and Territory governments. These are often 

collected using different methods and are not always consistent across boundaries making national compilations 

difficult. Monitoring indicates changing methods of forest mapping over time also poses problems for assessing 

trends in forest extent and condition. 
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1. INTRODUCTION 

Forests cover about 25 to 30% of the earth’s land surface; an area between 3.3  to 3.9 billion hectares which 

harbor about two-third of the known terrestrial species, have among the highest species diversity and 

endemism of many ecosystems as well as the highest number of threatened species (World Bank, 2004). 

Particularly tropical forests are the richest and most divers terrestrial ecosystems on earth. Although they 

now occupy less than 10% of the earth’s land surface, these forests are thought to contain more than two-

third of all plant biomass and at one-half of all plant, animal and microbial species in the world (Cunnigham 

and Saigo, 1995).  

Especially Ethiopia is a mountainous country with great geographic diversity like rugged mountains, 

flat topped plateaus and deep gorges incised river valleys and rolling plains (Tewoldeberhan, 1988). These 

diversified topographic features made the country to be covered by the richest flora in tropical Africa (Tolera 

et al., 2008). Thus, Ethiopia is considered as the center of origin and the richest in plant species diversity 

(Mesfin, 2004). They are used to meet the basic need of the forest dependent communities (Murthy et al., 

2002). These resources help to maintain the fertility of agricultural land, used as habitat for wild life, protect 

water resources and reduce the risk of natural disasters such as land slide and flooding (World Bank, 2004).  

However, these rich forest resources are highly declined due to rapid and continuous deforestation activities. 

Changes in land use mainly through the conversion of natural vegetation to agricultural lands and settlement 

are the main causes for this rapid deterioration of forest covered areas in the country (Eyayu et al., 2009). For 

instance, some reports in the country indicated that at the beginning of the 20
th

 century, 40 percent of the 

country was covered with a natural forest. This larger sized forest cover declined to 16 percent in the 1950s 

and to less than 3 percent at the end of the century (Mesfin, 2004). To measure the change rate species 

diversity is one of the most important indices used for evaluating the sustainability of forest communities 

(Ray et al., 2009). Especially plant diversity often used as a measurement of health of biological system. 

Rapid and continuous change in plant diversity shows problems in the system or environment, which should 

be carefully assessed and paid quick attention. Those species are excellent gauges for measuring the system 

of nature and human indices pressure on the environment (Kumari, 2009). 

This information helps to increasing agencies and public perception for forest management practices, 

such as clear cut and harvesting. Especially diversity indices allow objective assessment for ecological 

measurement, whether ecosystems are adversely affected by various management practices such as herbicide 

use, reduction, season of harvest, etc. Forest management practices may indeed impact size; it helps to 

identify negative and positive trends for plant diversity (TFIC, 2003).                                                                                                                                      

To do the management practice, monitoring is a powerful tool for identifying problems at early 

stages, before they become dramatically obvious or crises. If identified early, problems can be addressed 

while cost effective solutions are available. Particularly, an invasive species that threatens plant population is 

much easier to control at the initial stages of invasion, compared to eradicate after it is well established 

(Elzinga et al., 1994). So, monitoring of vegetation diversity on an environment is a repeated measurement of 

some aspects of environment to detect change over time. It is necessary for adaptive management approach 

and successful implementation of ecosystem management (Gaines et al., 1999). Applied system of 
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management and conservation of forests is an immediate concern for the present and future generation. Such 

a study is useful to know the type of plant community development through succession under single stand 

management system (Singh and Gupta, 2009). So, the objective of this review is to assess vegetation health 

and to identify the main challenges for the vegetation diversity decline. In addition it provides information on 

the management actions to conserve vegetation resources. 

 

2. Forest Monitoring 

Monitoring is a continuing function that aims primarily to provide the management and evaluate the main 

stakeholders of an ongoing intervention with early indications of progress, or lack thereof, in the achievement of 

results. An ongoing intervention might be a project, programme or other kind of support to an outcome (Diabre, 

2002). It is the process of under taking periodical assessments or surveys, recording results, periodically 

comparing and evaluating them to determine the effectiveness of actions or processes (Brodie, 2001). For proper 

management of diversity, Forest Health Monitoring (FHM) is a multiagency national program in United States 

designed to measure status, changes and trends of forest conditions annually. It can measure change in species 

composition, forest structure, age, and relative dominance of all trees on a particular site. FHM also describes the 

condition of individual trees through assessing growth, mortality, regeneration, damages and estimates the crown 

conditions (Roger et al., 2001).  

To manage an ecosystem, monitoring ecological change has considerable relevance at a time when 

humans are having an increasingly widespread and long-term impact on nature (Vaughan et al., 2001). 

Ecological monitoring is assessing of natural environment like vegetation composition of a certain area. This 

assessment includes both biological and physical monitoring techniques. Biological monitoring activities are 

evaluation of vegetation diversity, abundance and frequency of an environment through applying the Shannon 

Weiner diversity index, by this result vegetation cover of an area is evaluated or monitored. However, physical 

monitoring is assessment of vegetation diversity through observation in field trips (Hill and Wilkinson, 2004). 

Ecological monitoring is also the systematic measurement of variables and processes over time but assumes that 

there is a specific reason for that collection of data, such as ensuring that standards are being met (Vaughan et al., 

2001). 

2.1 Ways of Monitoring 

Monitoring vegetation cover and recording of observations is an excellent method to document the long- term 

healthy of the range sites. This method is not appropriate for determining annual range utilization and production. 

The recorded observations will be most valuable when you compare the results from year to year. For example, 

over time your recorded observation may reveal that the percentage of bare ground is decreasing. These methods 

of monitoring vegetation diversity help the researcher document change from year to year in abundance of 

desirable plants (Barry, 1996). Emphasis in this review is placed on the methods and procedures for carrying out 

field monitoring, impact, or other ecological studies once the goals and overall design have been determined 

(Murray et al., 2002). 

      
Figure 1: Method and procedures for field monitoring (Murray et al., 2002) 

Estimating sampling plots or quadrants is an essential component of ecological monitoring and 
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research. Within this plots, count data of specific vegetation matrices are collected to estimate the physical 

and biotic components of the restoration. Monitoring efforts involve regularly collecting quantitative and/or 

qualitative data from established sampling plots (Guilfoyle and Fischer, 2006). In general for implementing 

ecological monitoring 6 steps used as illustrated in the figure below followed by the way of (Frode and 

Masara, 2007). 

Figure 2: Ecological monitoring steps (Frode and Masara, 2007). 

2.2 Significance of Monitoring 

 Ecological monitoring of vegetation diversity can be introduced in to development projects for the following 

reasons: to gain a clear understanding about impact of resource use on ecosystems and populations of specific 

plants, to support long-term maintenance and growth of productivity and yield of plant resources and 

maintenance of vegetation diversity, to be able to plan and implement projects in order to enhance productivity 

and ecosystem health and to detect negative side effects of resources at an early point and to plan for corrective   

action (Frode and Masara, 2007). In addition to these according to Vaughan et al., (2001) ecological monitoring 

has to be resourced and financed. There may be long-term resourcing implications and some ecological 

monitoring can be relatively expensive. It provides roles as follows: 

1. The processes of many ecosystems have not been well researched and monitoring programmes could 

provide basic ecological knowledge about those processes. 

2. Management of ecosystems, if it is to be effective, requires a baseline, which can only come from 

ecosystem monitoring. 

3. Anthropogenic perturbations on the world’s ecosystems have long-term effects, some synergistic and 

some cumulative: therefore, it follows that long-term studies are required. 

4. The data from long-term studies can be a basis for early detection of potentially harmful effects on 

components of ecosystems. 

5. With the ever-increasing loss of species, loss of habitats and damage to biological communities, 

ecological monitoring is needed to identify the implications of these losses and damage.  

Ecological monitoring of vegetation diversity can help to recorded changes over time and also relate these 

changes to climate, environment, and management events (Brodie, 2001). It can show up a problem when it 

is still small. In addition vegetation monitoring can document the effectiveness of management actions, 

extent and severity of extreme events, develop a bench mark, against which future performance can be 

measured, use the information again to determine managements actions and developing a better 

understanding cause and effect in managing vegetation (Brodie, 2001).  

 

Conclusion   

Plant species cover a wide area of the earth’s land surface and used to meet the basic need of forest 

dependent communities. Vegetation diversity was very crucial for human beings and animals through 
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maintaining fertility of agricultural land and protects water resource and reduces risk of natural disasters such 

as flooding and land slide. However these valuable resources were highly declined through time as a result of 

anthropogenic disturbances that were caused by human activities in a variety of ways. So to conserve such 

natural beauty assessment of diversity and measurement vegetation healthy through applying monitoring 

techniques are an appropriate way to identify environmental threats for the vegetation diversity for a better 

resource management and conservation.  

 

Reference  

Barry S (1996). Monitoring vegetation cover. Conservationist, Alameda country resource conservation district 

Holmest, livere more CA. 94550.  

Brodie L (2001). Photographic monitoring of vegetation, voluntary conservation on private and public land. 

Published by NSM national park and wild life service. 

Cunningham W P and Saigo B W (1995). Environmental science. 3
rd 

edition, WM.C. Brown.  

Diabre Z (2002). Handbook on Monitoring and Evaluating for Results United Nations Development Programme 

Design: Colonial Communications Corp, New York, NY, USA. 

Elzinga C L, Saizer D W and Willoughby J. W (1994). Measuring and Monitoring Plant Populations. The 

Natural Conservancy, Department of the Interior Bureals Land Management.  

Eyayu M, Heluf G, Tekalign M and Mohammed A (2009). Effects of land use changes on selected soil 

properties in the Tara Gedam Catchment and Adjacent Agro-Ecosystems, Northwest Ethiopia. 

Ethiopian Journal of Natural Resources, 11(1): 35-62. 

Frode A and Masara C (2007). Community-based ecological monitoring Safire - Southern Alliance for 

Indigenous Resources Web: http://www.safireweb.org. 

Gaines W L, Harrod R J and Lehmkuh J F (1999). Monitoring Biodiversity: Quantification and Interpretation, 

United States, Department of agriculture, Pacific North West Research Station.  

Guilfoyle M P and Fisher R A (2006). Guidelines for establishing monitoring programs to assess the success of 

riparian restoration efforts in arid and semi-arid landscapes. Ecosystem management and restoration 

research program publisher.  

Hill J and Wilkingson C (2004). Methods for Ecological Monitoring of Coral Reefs. Australian Institute of 

Marine Since, Global Coral Reef Monitoring Network Version 1.  

Kumari S (2009). Plant diversity in home Gardens and its contribution to House hold economy. An MSc. 

Presented to School of Graduate Studies of Mahilod University, in Natural Resource Management 

Wollongong.  

Mesfin G (2004). A study of land degradation and related policy measures in Ethiopia: the case of Amhara 

region. MSc Thesis, Wageningen University.  

Murray SN, Ambrose RF and Dethier MN (2002). Methods for Performing Monitoring Manual for practitioners, 

Impact, and Ecological Studies on Rocky Shores Southern California Educational Initiative, Safire 

publisher Marine Science Institute Agreement No. 14-35- 0001-30761. 

Murthy I K, Murali K S, Hegde G T, Bhat P R and Ravindranath N H (2002). Comparative analysis of 

regeneration in natural forests and joint forest management plantation. Current Science, Vol. 83: 1358-

1364. 

Ray JE, Manthey M and Mataji A (2009). Comparison of plant species diversity with different plant 

communities in deciduous forests. Int. J. Environ. Sci.Tech., 6(3):389-394. 

Singh A And Gupta NK (2009). Assessment of Floristic Diversity and Regeneration Status of Cedrus Deodara. 

Indian Journal of Forestry, Vol. 32, Himalayan University of Horticulture and Forestry. 

Teweldebrhan Gebreegziabhier (1988). Vegetation and environment of the mountains of Ethiopia: implications 

for utilization and conservation. Mountain Research and Development, Vol.8: 211-216. 

(TFIC)Timberline Forest Inventory Consultants (2003). Monitoring Plant Diversity: Simpson’s Index and 

Species Richness Assessment, Canadian Forest Products Ltd. Administration Center 5162 Northwood 

Pulp mill Road Prince George, B.C.V2L3R8.  

Tolera M, Asfaw Z, Lemenh M and Erik K (2008). Woody species diversity in a changing land scape in the 

south-central Ethiopia highlands. Agriculture, Ecosystem and Environment, Vol. 128: 52-58. 

Vaughan H, Brydges T, Fenech A and Lumb A (2001). Monitoring Long-Term Ecological Changes through the 

Ecological Monitoring and Assessment Network: Science-Based and Policy Relevant Ecological 

Monitoring and Assessment Network’s Co-ordinating Office, Kluwer Academic Publishers.  

World Bank (2004). The international bank for reconstruction and development, the World Bank responsible for 

the new millennium. Washington, D.C.  

  



The IISTE is a pioneer in the Open-Access hosting service and academic event 

management.  The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting 

platform.   

Prospective authors of journals can find the submission instruction on the 

following page: http://www.iiste.org/journals/  All the journals articles are available 

online to the readers all over the world without financial, legal, or technical barriers 

other than those inseparable from gaining access to the internet itself.  Paper version 

of the journals is also available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische 

Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 

Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

