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Central Sumatra, July 1986 - One of Indonesia’s last transmigration projects that converted forest to agriculture funded by 
international loans.  
 
 

Gordon Brent Ingram  
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Week I (6 March, 2000) 
Overview of forest degradation & loss 
day 1. Monday, 6 March 
Introduction to module & overview  
 

lecture a 
Forest degradation, loss, & rehabilitation 

in the world today 
(de Gier & Keizer ) room 4-024  
 
importance & role of this module: 
The importance of assessment of forest degradation and loss is the practical reality that 
without specific understanding of ecosystem vulnerability to particular land use-related 
changes and detailed spatial information on the current status of those forests, there is 
insufficient basis to make decisions to effectively control and curtail underlying 
processes of destruction. 
 
major ideas: 
1. Without spatial knowledge of particular processes of forest degradation and loss it is 
difficult to better manage to minimize further losses and to develop strategies for 
rehabilitation and restoration. 
 
2. The forest and natural ecosystems are part of social landscapes (Fairhead and Leach 
1995) – that are partially maintained by cultural factors. 
 
3. Today, there are differing interpretations of forest degradation and loss including the 
FAO reports and divergent interpretations of landscape histories and the extent of those 
forests (Fairhead and Leach 1998). 
 
4. Outline of working (partially unresolved) definitions of concepts used in this module: 

forest degradation 
forest loss 
deforestation 
disturbance 
conversion 
forest succession: primary and secondary phases 
forest fragmentation 
forest rehabilitation 
forest restoration 

 
illustrations & exercises: 
1. We could begin to discuss the different frameworks for determining historical extents 
of forests. Students could then later review this site for half an afternoon: 
http://www.fao.org.forestry with an emphasis on reviewing the 1999 report on the state of 
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the world’s forests. Also see, FAO. 1990. Forest resources assessment 1990: Tropical 
countries. Rome: FAO Forestry paper 112. 
 
2. For an example of broad-scaled (and imprecise) information on forest and other 
vegetation, see FAO vegetation status maps http://metart.fao.org/~~/gbr/Eprodmen.htm 
 
3. World Resources Institute has a whole web site on ‘frontier forests’ with maps. 
 
4. The January 2000 World Bank evaluation ‘A review of the World Bank’s 1991 
Forestry Strategy and its Implementation’ is a contemporary document worth discussing 
as an example of the policy implications of assessment of forest degradation and loss. 
Students could review the document and then make comments to 
freview@worldbank.org with a copy sent to module teachers as one of the answers in the 
electronic work book. 
 
references & background material: 
Fairhead, James and Melissa Leach. 1995. Misreading the African Landscape: Society 
and ecology in a forest – savannah mosaic. London: Routledge. pp. 1 – 85. 
 
Fairhead, James and Melissa Leach. 1998. Reframing Deforestation: Global analysis and 
local realities: studies in West Africa. London: Routledge. 
 
Gawthrop, Daniel. 1999. Vanishing Halo: Saving the Boreal Forest. Vancouver, Canada: 
Greystone Books. 
 
Gurney, R. J., J. L. Foster and C. L. Parkinson. 1993. Atlas of Satellite Observations 
Related to Global Change. London: Cambridge University Press. 
 
Moran, Emilio F., Eduardo Brondizio, and Paul Mausel. 1994. Secondary succession. 
National Geographic Research & Exploration 10(4): 458 – 476. 
 
Kummer, David M. 1992. Deforestation in the postwar Philippines.Chicago: University 
of Chicago Press, 1992. 
 
Rajala, Richard A.  1998. Clearcutting the Pacific Rain Forest: Production, Science, and 
Regulation. Vancouver: UBC Press. 
 
Richards, John F.  and Richard P. Tucker. 1988. World deforestation in the twentieth 
century. Durham, North Carolina: Duke University Press. 
 
Whitmore, T. C. 1997.  Tropical forest disturbance, disappearance and species loss. In 
Tropical Forest Remnants: Ecology, Management, and Conservation of Fragmented 
Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). London: 
University of Chicago Press. pp. 3 – 12. 
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Zimmer, Karl S. & Kenneth R. Young. 1998. Introduction:The geographical nature of 
landscape change in Nature’s Geography: New lessons for conservation of developing 
countries. (Karls S. Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: 
University of Wisconsin Press. pp. 3 – 34. 
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Week 1 day 1. Monday, 6 March 
Introduction to module & overview 

lecture b 
Outline of the final project & 
components of the assignment 

(de Gier & Keizer) room 4-024 
 
importance & role of this material: 
This period establishing the contract with the students around completion of the module 
and grading. There are two sets of requirements. 
 
1. The final project makes up 70% of the grade for this module. The project is also the 

‘glue’ that holds the learning experiences together for this module. 
 
2. This period will also include an outline and discussion of the kinds of questions that 

will be carried on in the exercises and how they can be developed into each students’ 
‘digital workbook’. 

 
major ideas for this period: 
for the final project 
1. Each student will develop a project, for their country, that is workable in three weeks. 

The final project, though 15 to 25 pages, need not be overly text based though must 
include all relevant statistics (even when some are conflicting), references, web site 
locations (in full), and important graphics (which not reproducable they must be fully 
cited). 

 
2. An open-ended theoretical and practical question:  What is the value of broader 

regional and country-wide assessments of forest loss and degradation when most of 
the key decisions related to management and destruction of forest are made at the 
district level? Please discuss. 

 
Afternoon exercises to be compiled into a digital workbook 
The digital workbook essentially prepares the student for completing the final project 
such that, where ever possible, approaches learned through the workshop exercises 
should be applied and adapted in the final project. 
 
As well as presenting teacher expectations for demonstrations of student learning,  this 
period can be a space for students to articulate their needs and expectations especially 
around these two sets of assignments for assessment of their performance and 
achievements. 
 
ideas for illustrations & exercises: 
There are a series of study days and preparatory exercises for the final project. The 
exercises for each afternoon will be outlined and discussed. 
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references & background material: 
The FAO status of forests report would be worth discussing (since it is so controversial 
right now) as would the World Resources Institute’s, Forest Frontiers web site (at a very 
broad scale).  
 
There are many other examples of text-based, paper map and digital map on a more 
country-by-country and regional basis. This would be a good time to review these. 
 
Harrington, Andrew. 2000. What’s the difference between accuracy 
     and precision? GEOEurope 9(12):26-27. http://www.geoplace.com 
 
Achard, F., Eva H., Glinni A., Mayaux P., Richards T. and Stibig H.J., 1998, 
Identification of deforestation hot spot areas in the humid tropics. TREES Publications 
Series B, N°4, European Commission, Luxembourg. See: http://fellini.gvm.sai.jrc.it/ 
 
 Iremonger, S.,  C. Ravilious, and T. Quinton (edited). 1997. A global overview of forest 
conservation. Cambridge, U.K: World Conservation Monitoring Centre  &  Jakarta: 
Center for International Forestry Research (CD Rom: minimum requirements: IBM or 
compatible with Windows 3.1 or higher; video driver with 256 color display; ARC/INFO, 
ArcView or ArcExplorer GIS software). 
 
Satellite Summary Table - Remote Sensing Satellites - 
http://www.imstrat.on.ca/satellite/sat.htm 
 
GLOBAL FOREST MAP: http://www.fao.org/forestry/fo/fra/index.jsp.  
Click on Global maps under Forest resources (left green scrolling column); click on a 
map to enlarge it. You may follow the instructions to download a copy for your own use. 
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Week 1 day 1. Monday, 6 March 
Introduction to module & overview 
 

afternoon workshop: 
Discussion of participants’ experiences with 
forest degradation, loss and rehabilitation at 
different scales (district, regional & national) 

(de Gier, Keizer & Albricht) room 4-034 
 
importance & role of this material: 
This period is about building a sort of peer-support system, within the group of twelve 
students, while using it to illustrate the different aspects and experiences of forest 
degradation and loss. Certainly, this period is also around building a safe space to talk 
over differences between different country and professional experiences (and different 
levels of being able to conduct research). 
 
major ideas: 
1. The key in the formation of the module participants as a learning team is to identify 

the resources within the group in terms of different experiences of forest degradation 
and loss and to then list this range of experiences as almost a sort of experts guide. 
Sheets of big paper may be worthwhile. Students should be encouraged to provide 
information throughout the module based on these experiences. 

 
2. The student’s future professional work in forest degradation and loss will be 

dominated by greater differences in interpretations of declines in resources and their 
relationships to social problems. The group that has assembled can not escape both 
this diversity and potential set of conflicts. 

 
illustrations & exercises: 
Each student is asked for the operational definitions of forest degradation and loss in their 
countries and then to identify different interpretations in the same area (differing between 
agencies, social sectors and political perspectives). The ‘discourse’ on what forest 
degradation and loss means, differing at the district, national and global levels, becomes 
an underlying theme of the module.  
 
Out of the doubt produced through student recognition of the range of perspectives and 
operational positions, we can begin to encourage the student to maneuver more creatively 
through these conflicting conceptions. This ‘skill’ almost becomes a secondary function 
of the module though only some individuals will be ready for it. 
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Week I day 1. Monday, 6 March 
Introduction to module & overview 
 

Highlighting patterns & trends of 
forest degradation and loss 

through remote sensing 
(Hussin) room 4-034 
 
importance & role of this material: 
This is the students’ first lecture specifically connecting assessments of forest loss and 
degradation to means of assessing the extend of location of past, current (and future) 
threats to and destruction of forests. This sessions needs to clearly state why remote 
sensing become central to any work on assessment of forest degradation and loss. 
 
major ideas: 

introduction to  remote sensing 
ground truth(ing) 
image processing 
links to geographic information systems 
links to decision-support 

 
illustrations & exercises: 
8 to 10 highly illustrative remotely sensed (and processed)  images that clearly illustrate 
different processes of forest degradation and loss for such environment change as that 
associated with: 

timber harvesting; 
roads; 
agricultural conversion; 
urbanization; and 
forest degradation (such as from subsistence activities). 

 
references & background material: 
Gurney, R. J., J. L. Foster and C. L. Parkinson. 1993. Atlas of Satellite Observations 
Related to Global Change. London: Cambridge University Press. 
 
Moran, Emilio F., Eduardo Brondizio, and Paul Mausel. 1994. Secondary succession. 
National Geographic Research & Exploration 10(4): 458 – 476. 



Dr. Gordon Brent Ingram, Professor Alfred de Gier & Ir. Edwin Keizer  
Forest Sciences Division, ITC 

Notes on lectures & exercises 
Module 9 Forest degradation & rehabilitation, 6 March, 2000 – 24 March, 2000 
 

10 

digital workbook questions 6 March 
 
1. Why is it important to study forest degradation and deforestation? 
2. Which factors may cause the conversion of forest into other land cover types? 

(mention at least 4 and shortly describe how) 
3. Why is deforestation not a local problem only? 
4. How can Remote Sensing contribute to the study of forest degradation and loss 

processes? (describe shortly!) 
5. Mention three aspects of the sensor which are important for interpretation of the 

image?  
6. Give an example of a forest degradation process and what type of sensor would you 

prefer to monitor the process? 
 



Dr. Gordon Brent Ingram, Professor Alfred de Gier & Ir. Edwin Keizer  
Forest Sciences Division, ITC 

Notes on lectures & exercises 
Module 9 Forest degradation & rehabilitation, 6 March, 2000 – 24 March, 2000 
 

11 

Week 1 day 2.  Tuesday, 7 March 
Forest degradation as ecological change resulting from land use 
 

lecture a. 
Forest land uses that 

lead to degradation and loss: 
A survey 

(Keizer & de Gier) room 4-024 
 
importance & role of this material: 
Many human activities can generate some negative impacts for aspects of forest 
ecosystems. But only specific combinations of land use practices, at particular intensities 
and in particular combinations on particular sites, actually lead to forest degradation and 
loss. Identifying the key land use activities, practices and sites, that lead to forest 
degradation and loss, becomes a central activity of any assessment. 
 
major ideas: 
This period introduces the concepts of cause-effect linkages between certain 
combinations of land use activities and eventual degradation and loss of forests. 
 
major land use-related factors 

• some logging practices 
• conversion to agriculture and urbanization  
• slash and burn / swidden 
• roads and erosion from poor site planning (in steep, rainy areas) 
• human migrations and the displacement of poverty and social conflict  
• desertification, global warming and other forms of regional climate change 
• over-grazing 
• pollution 
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Possible causes of forest degradation deforestation  Module 9 completed 06/03/00 
 
Infrastructure development 
Modern technology 
Policy 
Inappropriate Govt. Forest Policy 
Climate change 
Atmospheric pollution 
Causes of forest degradation 
Over population 
Increase population pressure 
Agriculture expansion 
Poverty 
Increase in population 
Agricultural -expansion 
Poverty 
Subsistence 
Encroachment 
Cattle ranching 
Fire 
Natural hazards 
Man made hazards 
Infrastructure development 
Forest fire 
Cattle ranching 
Encroaching 
Grazing 
Mineral mining 
Migration 
Gender relation 
Lack of political will 
Pressure of trade and development 
Deforestation (commercial and subsistence) 
International debt 
Global economy system 
Consumption level in rich countries 
Harvesting 
Fuel wood collection 
Illegal cutting 
Logging 
Ignorance & lack of awareness 
Inappropriate forest management practices 
Mono culture 
Alterior motives 
Land tenure 
Civilisation 
Weak enforcement of laws 
Etc… 
 
Remark: this is not a complete list, but the result of a classroom brainstorm session.  
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Driving forces have been discussed more extensively related to different spatial, political 
and time scales, for the human as well as for the natural dimension. 
 
illustrations & exercises: 
1. The following is an exercise in sorting out the range of change factors associated with 

given forms of forest degradation and loss. The objective in the exercise is for the 
student to identify the five of the more destructive human activities mentioned related 
to loss of forest, and the five more damaging secondary factors. Also, what are five of 
the most important forest resources described. Skills in sifting through material such 
as this is crucial as there is so much information on this topic that people, including 
professionals, can become confused and paralyzed. 

 
“Cameroon, February 25, 2000 (ENS) - Africa's forests are seriously 
threatened by military conflict, rapid conversion into agricultural land, 
overgrazing, wildfires, overlogging and excess cutting for fuelwood and 
charcoal production, according to a report released Wednesday by the 
U.N. Food and Agriculture Organization (FAO)." 
 
The study is a central topic of discussion by the 21st FAO Regional 
Conference for Africa, winding up its five-day meeting today in Yaounde, 
Cameroon. Forests cover 520 million hectares in Africa. The continent 
contains the world's second largest reservoir of tropical forests, after Latin 
America. 
 
Between 1990 and 1995, Africa lost 3.7 million hectares of forests every 
year, a deforestation rate of 0.7 percent, more than twice the world 
average of 0.3 percent. "It is estimated that Africa lost 10.5 percent - 
approximately 60 million hectares - of its forests between 1980 and 1995," 
the report said. 
 
Sub-Saharan Africans are relying more than ever on fuelwood to meet 
their domestic energy needs, particularly for food preparation and 
preservation. Up to 90 percent of total energy consumption comes from 
wood, and this dependence on the forests is likely to increase because of 
low incomes and poverty, the FAO said.  
 
Many forests have been land-mined during ongoing military conflicts, 
preventing sustainable forest management. The development of national 
forest programs has been hampered by political turmoil, lack of 
international support, weak political commitment and the poor integration 
of forestry policies into the agricultural sector. 
 
The will of political leaders to avoid and minimise the devastating effects 
of protracted wars and wildfires must be engaged, the FAO report urged. 
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 Forest products certification and eco-labelling have the potential to 
contribute to the promotion of sustainable forest management. But few 
African countries have been involved with the development and adoption 
of certification plans. The FAO report said, "The challenge to African 
countries is to take proactive steps to influence the process and, where 
appropriate, develop their own certification guidelines." 
 
Ivindo River in Gabon. Under the pretext that local inhabitants are not 
licensed to develop, logging companies take their trees for a small sum. 
Logging firms do not build promised schools or clinics, government 
officials do not enforce signed agreements. Local people feel cheated and 
disillusioned, their forest destroyed, wildlife gone.  
 
The FAO called for a better management of plantations, increased 
attention to social aspects and involvement of local communities and a 
greater reliance on indigenous species. Compared to other parts of the 
world, plantations in Africa are small and in many cases suffer from poor 
survival and lack of management. 
 
Faced with declining national and international funding for forestry 
development, there is a need for domestic private sector funding, and the 
continued flow of international funds to Africa.  
 
The FAO recommends two key mechanisms for concerted and negotiated 
action by countries - the deployment of carbon offsets funds for plantation 
development, and the establishment of national and/or international 
forestry funds for the support of forestry programs. 
 
Solutions to Africa's deforestation crisis must be specifically adapted to 
African cultural norms and socio-political development pathways, the 
FAO report said. User groups, including rural women and local people are 
often excluded from sustainable forest management policy making and 
benefit little from trade in forest products. 
 
The FAO report recomments establishment of means for more equitable 
sharing of the benefits from the forests and the adoption of participatory 
approaches to the planning and implementation of forest programs, 
involving all stakeholders. 
 
There has been increasing recognition of the importance of non-wood 
forest products to rural peoples, particularly in Africa. Such products arise 
from plants and animals, and may include food, medicine, wild game, 
gum, mushroom, honey, perfumes, chewing sticks, cultural products, 
fodder from trees, rattan, bamboo and fibers. 
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The natural forests of the region may provide drugs of great potential 
value. A tall woody vine, Ancistrocladus korupensis, was found in 1987 in 
Cameroon's Korup National Park. Some extractions have shown great 
promise in the cure of the human immuno-deficiency viruses, HIV-1 and 
HIV-2. The University of Yaounde, the Korup Project, and the World 
Wide Fund for Nature (WWF) in association with the U.S. National 
Cancer Institute, Purdue University, Oregon State University and the 
Missouri Botanic Garden are collaborating on developing the medicinal 
promise of A korupensis.  
 
The project has the full permission and cooperation of the Cameroon 
government and is overseen by an Intraministrial Committee for Research 
on A. korupensis. Working in collaboration with the government of the 
source country is valuable because at present few legal regulations address 
bioprospecting of plants for non-timber use in Cameroon. 
 
International NGOs can show the way to sustainable forest management. 
The Korup National Park Project in Cameroon is one of the largest 
conservation and development projects operated by WWF. Field work 
started in 1986, and this complex project is designed to protect and 
manage the Korup National Park. WWF aims to integrate it into the local 
economy and regional developments plans.  
 
Wild animals depend on the shrinking forests for habitat. Wildlife 
management can include sustainable land use and conservation in the 
region. In East and Southern Africa, tourism centered on wildlife viewing 
contributes in a major way to national economies, through foreign 
exchange and employment. 
 
In much of West Africa, wildlife in the form of bushmeat provides an 
important protein supply in the local diet, but in recent years the bushmeat 
trade has been highly commercialized. In Ghana, Togo, Benin and 
Nigeria, bush meat is widely consumed, and is estimated to generate trade 
revenues of between US$150 million - 160 million. Recent studies by the 
FAO and others have indicated that much of the bushmeat trade is 
unsustainable. 
  
At a 1999 forest summit in Cameroon, five African heads of state signed 
the Yaounde Declaration pledging to protect vast tracts of forest in the 
Congo Basin, Central Africa - the second largest tropical forest in the 
world.  
 
At that summit the WWF warned that high prices for bushmeat, ivory and 
animal skins fuel the illegal trade in endangered species, and animals are 
now being over-hunted and then sold locally and around the world.  
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"Today, you can find bushmeat on the menu in Cameroon and the Congo 
and as far afield as Paris and Brussels. In Ouesso, the largest town in 
northern Congo, around 5,700kg of bushmeat are consumed every week 
and in Yaoundé in Cameroon, gorilla is served smoked or as a steak stew," 
the WWF reported. 
 
Many African countries have initiated policy reforms. In Cameroon, 
Ghana, Senegal, and Tanzania, national forestry programs have been 
successful, but other countries have been hampered by lack of political 
and institutional instability, inadequate technical expertise and lack of 
financial resources.  
 
FAO called upon African governments to fully involve NGOs and the 
private sector in developing and applying National Forest Programs. From 
a recent news release at  http://www.fao.org 
 

references & background material: 
Brower, Barbara and Ann Dennis. 1998. Grazing the forest, shaping the landscape? 
Continuing the debate about forest dynamics in Sagarmantha National Park, Nepal. in 
Nature’s Geography: New lessons for conservation of developing countries. (Karls S. 
Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: University of Wisconsin 
Press. pp. 184 – 208. 
 
Bessat, Colette. 1996. La deforestation dans les zones de savane humide en Afrique 
centrale sub-Saharienne: la prise en compte des dynamismes sociaux par les projects de 
developpement. [Geneve, Suisse]: Institut de Recherche des Nations Unies pour le 
Developpement Social. Series title: Discussion paper (United Nations Research Institute 
for Social development) 70.  
 
Devall, Bill (ed.). 1993.  Clearcut: The tragedy of industrial logging, , San Francisco, 
Sierra Club Books. 
 
Faminow, Merle D. 1998. Cattle, deforestation, and development in the Amazon: an 
economic, agronomic, and environmental perspective. Wallingford, Oxon, UK: CAB 
International. 
 
Godoy, Ricardo. 1996. The effects of economic development on neotropical 
deforestation: household and village evidence from Amerindians in Bolivia. Cambridge, 
Massachusetts: Harvard Institute for International Development, Harvard University, 
Series title: Development discussion paper: no. 540. 
 
Hamilton, A. C. (Alan Charles). 1984. Deforestation in Uganda.: Oxford UK: Oxford 
University Press. 
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Haught, Jeanne Vay. 1992. The political economy of deforestation in Haiti. Ph.D. 
dissertation, University of California Los Angeles, UCLA URL LD 791.8 G2 H293. 
 
Horowitz, Bruce. 1993. Tropical Deforestation: Small farmers and land clearing in the 
Ecudorian Amazon. New York: Columbia University Press. 
 
Ingram, G. B. 1992. The remaining islands with primary rainforest: A global resource. 
Environmental Management 16(5): 585 - 595. Issue on problems on small islands. 
 
Jafri, S. S. A.  1990. Deforestation and land degradation in central zone of India: a study 
on ecology. Lucknow: Giri Institute of Development Studies, Series title: Working paper 
(Giri Institute of Development Studies) no. 102. 
 
Jarosz, Lucy. 1996. Defining deforestation in Madagascar. in Liberation Ecologies: 
Environment, development, social movements. (Richard Peet and Michael Watts. eds.). 
Routledge: London. pp  148 – 164. 
 
Kaimowitz, David. 1996. Livestock and deforestation: Central America in the 1980s and 
1990s: a policy perspective. Jakarta, Indonesia: Centre for International Forestry 
Research. Series title: CIFOR special publication. 
 
Kaimowitz, David and Arild Angelsen. 1998. Economic Models of Tropical 
Deforestation: A review. Bogor, Indonesia: CIFOR. 
 
Koninck, Rodolphe de. 1999. Deforestation in Viet Nam. Ottawa, Canada: International 
Development Research Centre 
 
McCann, James. 1998. A tale of two forests: narratives of deforestation in Ethiopia, 
1840-1996. Boston, Massachusetts: African Studies Center, Boston University. Series 
title: Working papers in African studies no. 209. 
 
Murphy, Paul M. 1996. Essays on deforestation in developing countries. Ph.D 
dissertation, University of California, Santa Barbara, UCSB Main Lib HB74.8.C2 S25 
MURP. 
 
Najada, Ibrahim. 1974. La deforestation en Afrique seche. Dakar, Senegal: Nations 
Unies, Institut africain de developpement economique et de planifications. 
 
Nicolas, Jose J. and Fernando G. 1955. History of deforestation in Spain, and a study of 
erosion in three specific cases. [n.p.: 1955?]. 2 v.: ill. ; 32 cm. Univerversity of 
California, Berkeley, BioSci SD409 .N5. 
 
Nyerges, A. Endre. 1994. Deforestation history and the ecology of swidden fallows in 
Sierra Leone.Boston, Massachusetts, USA: African Studies Center, Boston University. 
Series title: Working papers in African studies no. 185.  
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Oguntala, Akin B. 1986. Conference (16th: 1986: Minna, Nigeria) The challenge of 
deforestation in Nigeria: proceedings of the 16th Annual Conference of the Forestry 
Association of Nigeria, Minna, Niger State, 7th-11th December, 1986. Ibadan, Nigeria: 
Forestry Research Institute of Nigeria. 
 
Ooi, Jin-Bee. 1993. Tropical deforestation: the tyranny of time. Singapore: Singapore 
University Press, National University of Singapore. 
 
Pynn, Larry. 1999. Last Stands: A journey through North America’s vanishing ancient 
rainforests. Vancouver: New Star Books. 
 
Rudel, Thomas K & Bruce Horowitz 1996. La deforestacion tropical: pequenos 
agricultores y desmonte agricola en la Amazonia Ecuatoriana. Quito, Ecuador: 
Ediciones Abya-Yala. Series title: Hombre y ambiente 35-36.  
 
Rudel, Thomas K. with Bruce Horowitz. 1993. Tropical deforestation: Small farmers and 
land clearing in the Ecuadorian Amazon. New York: Columbia University Press. Series 
title: Methods and cases in conservation science.  
 
Schedlhas, John and Russell Greenberg (eds.). 1996. Forest Patches in Tropical 
Landscapes. Washington, D.C.: Island Press. 
 
Sponsel, L. E., T. N. Headland, R. C. Bailey. 1996. Tropical Deforestation: The Human 
Dimension. New York: Columbia University Press. 
 
Struhsaker, Thomas T. 1997. Ecology of an African rain forest: Logging in Kibale and 
the conflict between conservation and exploitation. Gainesville: University Press of 
Florida. 
 
University of Wisconsin-Madison, Land Tenure Center. 1989. Settlement in forest 
reserves, game reserves and national parks in Uganda: a study of social, economic, and 
tenure factors affecting land use and deforestation in Mabira Forest Reserve and Kibale 
Forest Reserve. Madison, Wisconsin: University of Wisconsin -Madison, Land Tenure 
Center. Series title: LTC research paper 98.  
 
Young, K. R. 1994. Roads and the environmental degradation of tropical montane 
forests. Conservation Biology 8(4): 972 – 976. 
 
Young, Kenneth R. 1998. Deforestation in landscapes with humid forests in the central 
Andes. in Nature’s Geography: New lessons for conservation of developing countries. 
(Karls S. Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: University of 
Wisconsin Press. pp. 75 – 99. 
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Zimmer, Karl S. & Kenneth R. Young. 1998. Introduction: The geographical nature of 
landscape change in Nature’s Geography: New lessons for conservation of developing 
countries. (Karls S. Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: 
University of Wisconsin Press. pp. 3 – 34. 
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-----Original Message----- 
From: MacKinnon, Andy FOR:EX [SMTP:Andy.Mackinnon@gems1.gov.bc.ca] 
Sent: Wednesday, March 01, 2000 11:52 PM 
To: 'Gordon Brent Ingram' 
Subject: RE: BC forest status -  spatialized data web sites 
 
Brent - 
 
Starting with your last question, things with the Ministry are 
unexpectedly 
entertaining. Gradually, oh so gradually, things are turning for the 
better. 
Some of it is international pressure, some of it is pressure at home. 
But 
then, I'm ever the optimist! Anyway, there's certainly more to be 
optimistic 
about than there has been for 4-5 years! 
 
Now, as for  

"spectacular examples of forest destruction from 
BC". As you might guess, you won't find many of these on Ministry 
databases. You will, however, find them on NGOs Websites. A few 
suggestions: 
 
http://www.greenpeacecanada.org/ <http://www.greenpeacecanada.org/>  
(check 
out 'Great Bear Rainforest') 
 
http://www.sierraclub.ca/bc/Campaigns/Temperate_Rainforest/GBR_Index.ht
ml 
<http://www.sierraclub.ca/bc/Campaigns/Temperate_Rainforest/GBR_Index.h
tml>  
 
For rehabilitation (the other element of your course), you might want 
to 
look at Forest Renewal BC's Watershed Restoration Priogram Website: 
 
  http://www.elp.gov.bc.ca/fsh/wrp/ <http://www.elp.gov.bc.ca/fsh/wrp/> 
 
NEW FOREST RESTORATION ASSESSMENT TOOL -  From TFU - A forest 
management 
tool under development by ITTO will speed up the task of identifying 
forests in need of restoration. See: 
http://www.itto.or.jp/inside/current_news/assessment.html  
 
Coffee this spring sounds excellent - I'll look forward to it! 
 
Andy MacKinnon 
B.C. Ministry of Forests, Research Branch 
3rd Floor, 712 Yates Street 
Victoria, B.C. V8W 1L4 
Latitude 48*26'29'' North, Longitude 123*22'38" West 
phone: (250-) 387-6536 
fax: (250-) 387-0046 
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Week I day 2.  Tuesday, 7 March 
Forest degradation as ecological change resulting from land use 
 

lecture b. 
Introduction to 

research methods for assessment of 
forest degradation and loss 

(Keizer) room 4-024 
 
importance & role of this material: 
Much of this module is about spatial research methods relating to the condition (and in 
some cases the former existence) of forests. Surveying the tools available become a 
central activity of assessment of forest degradation and loss. 
 
major ideas: 
This is the introduction to the research methods necessary to identify, quantify (and 
qualify), and monitor specific and more cumulative forms of forest degradation and loss. 
A wide range of research methods are possible: some more quantified and some more 
qualitative. 
 
making use of the data that is available including: 

• physical evidence and signs of former forest and loss aspects of current forests; 
• historical accounts; 
• actual discussions of loss of forest from centuries and even millennia before; 
• paintings and photographs; 
• interviews with local people; 
• maps (including in time series); and 
• remote sensing (often in time series). 
• geographic information sytems 

 
illustrations & exercises: 
This could be linked into one of the first phases of the final project (on the status of 
forests and loss of forests in a student’s respective country). Each student could make a 
matrix as a kind of research plan including all of the categories above plus more. 
 
references & background material: 
Echavarria, Fernando R. 1998. Monitoring forests in the Andes using remote sensing. in 
Nature’s Geography: New lessons for conservation of developing countries. (Karls S. 
Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: University of Wisconsin 
Press. pp. 100 – 120. 
 
FAO. 1990. Forest resources assessment 1990. Survey of tropical forest cover and study 
of change processes. FAO Forestry paper 130. Rome: FAO. 
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Gurney, R. J., J. L. Foster and C. L. Parkinson. 1993. Atlas of Satellite Observations 
Related to Global Change. London: Cambridge University Press. 
 
Ingram, G. B. 1990. Multi-gene pool surveys in areas with rapid genetic erosion: An 
example from the Aïr Mountains, northern Niger. Conservation Biology (New York) 4(1): 
78 - 90. 
 
Lutz, Ernst . 1993. Interdisciplinary fact-finding on current deforestation in Costa Rica.  
World Bank, Environment Dept. Series title: Environment working paper ; no. 61. 
 
Woodwell, G.M. 1983. Deforestation measured by LANDSAT: steps toward a method. 
(The Ecosystems Center, Marine Biological Laboratory, Woods Holes, Massachusetts), 
Springfield, Virginia, USA: US National Technical Information Service. 
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Week I day 2. Tuesday, 7 March 
Forest degradation as ecological change resulting from land use 
 

afternoon workshop i: 
Detecting  

forest change: 
Remote sensing techniques 

(Hussin)  room 4-034 
 
importance & role of this material: 
The most comprehensive means to assess, quantify and monitor forest change and loss 
involves remotely sensed data from air craft or satellites. This workshop outlines and 
illustrates some of the key uses of remote sensing in assessing and monitoring forest 
change.  
 
major ideas: 
There are a range of remote sensing ‘tools’ available. And they are just tools that identify 
some approximate relationships depending on how the material is processed. This 
workshop will cover the following: 
 

aerial sources of data 
• the sometimes declining and changing role of aerial photography at 

different scales; 
• scale and tiling in use of aerial photography; 
• spectral sensitivity of recording material (colour, black and white & 

infrared photography) 
• radar in overcast areas 
 
satellite sources 
• the emergence of the central role of digital data 
• scales and areas of coverage 
• pixel sizes 
• spectral bands 
• imagery from different satellites available that is more relevant to tracking 

forest: TM and SPOT 
 
processing digital data 
• linking satellite imagery with ground-truthing 
• processing imagery to highlight certain areas and relationships 
• aggregating spectral bands 
• software products such as ERDAS and PCI 

 
illustrations & exercises: 
Dr. Hussin was asked to provide up to ten images that he can recall, easily, that best 
illustrate different processes of forest degradation and loss. 
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references & background material: 
Arunarwati, Belinda and Y. A. Hussin. 1999. Modeling tropical deforestation in Central 
Sumatra Indonesia using GIS and optical and radar satellite images. Proceedings of the 
Tropenbos-NOW International Workshop, 6-8 December 1999. Balikpapn, Indonesia. In 
press.  
 
Hussin, Y. A. 1999. State of the art: Remote sensing application  for sustainable 
management of forest". Proceedings of the 20th Asian Conference on Remote Sensing. 
November 22-25, 1999, Hong Kong, China. Vol. 1: 243-248. 
 
Hussin, Y. A. and S. R. Shaker. 1999. Monitoring Tropical Forest Landuse Changes Using 
Optical Satellite Images. In Laumonier, Y., King, B., Legg, C. and K. Rennolls. Data 
Management and Modeling Using Remote Sensing and GIS for Tropical Land Inventory. 
Rodeo International Publishers, Jakarta. 563-568 pp. ISBN 979-95696-0-5. 
 
Musa, M. K, Y. A. Hussin. and M. Weir. 1999. Remotely sensed multi-data fusion for 
sustainable forest management: a case study from northern Selangor, Malaysia. IUFRO  
Conference on Remote Sensing and Forest Monitoring. 1-3 June 1999. Rogow, Poland. 
II-4 pp. 
 
Sunuprapto, H. and Y. A. Hussin. 1999. Detecting burnt tropical forest using optical and 
microave remotely sensed data in South Sumatra, Indonesia. Proceedings of the 20th 
Asian Conference on Remote Sensing. November 22-25, 1999, Hong Kong, China. Vol. 
1: 1121-1126. 
 
Sunuprapto, Heri and Y. A. Hussin. 1999. Detecting burnt peat-swamp forest in South 
Sumatra Indonesia using optical and radar satellite data. Proceedings of the Tropenbos-
NOW International Workshop, 6-8 December 1999. Balikpapn, Indonesia. In press.  
 
Zuhair, M. M., Y. A. Hussin, and M. Weir. 1999. Monitoring mangrove deforestation 
using optical and radar data: a case study from east Kalimantan, Indonesia. IUFRO  
Conference on Remote Sensing and Forest Monitoring. 1-3 June 1999. Rogow, Poland. 
P-10 pp. 
  
Zuhair, M. M., Y. A. Hussin. and M. Weir. 1999. Monitoring mangrove forest using 
remote sensing and GIS. Proceedings of the 20th Asian Conference on Remote Sensing. 
November 22-25, 1999, Hong Kong, China. Vol. 1: 1127-1132. 
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Week I day 2.  Tuesday, 7 March 
Forest degradation as ecological change resulting from land use 
 

afternoon workshop ii: 
Detecting forest change: 
Imaging processing & 

links to  
geographic information systems 

(Hussin) room 4-034 
 
importance & role of this material: 
This workshop builds on the previous one and is the introduction to image processing and 
the integration of data on forests with geographic information systems.  
 
major ideas: 
• Digital coverage of the surface of the Earth generates a great deal of data – 

particularly for answering questions of regional and district-wide landscape change. 
• Organizing and processing this digital data (with linkages to other forms of data such 

as ground-truth field work) has a central impact on what kinds of vegetation change is 
detected. To some extent, the ‘methods’ of processing and integration into geographic 
information systems becomes part of ‘the message’ (as in Marshall McLuhan’s ‘the 
media is the message’). And there are various kinds of bias factors. 

• Partially processed data can be linked to geographic information systems in various 
ways. There are a range of processing decisions which affect the kinds of detection 
very much linked to the extent of the field reconnaissance (the ‘ground truthing’). 

• Statistical analysis should play a central role in subsequent processing of imagery. 
• There are a range of geographic information systems software that can illustrate 

certain relationships from the same data – illustrating processes that are going on 
simultaneously. 

 
illustrations & exercises: 
Dr. Hussin was asked to provide up to ten images that he can recall, easily, that best 
illustrate different processes of forest degradation and loss. 
 
references & background material: 
Woodwell, G.M. 1983. Deforestation measured by LANDSAT: steps toward a method. 
(The Ecosystems Center, Marine Biological Laboratory, Woods Holes, Massachusetts), 
Springfield, Virginia, USA: US National Technical Information Service. 
 
Gurney, R. J., J. L. Foster and C. L. Parkinson. 1993. Atlas of Satellite Observations 
Related to Global Change. London: Cambridge University Press.  
 
Wednesday, 8 March (International Women’s Day) 
 

Week I research day: 
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Initial library and web-based research on final project:  
 
2 page summary of initial search and classification of materials (mainly at national 
levels) due to be emailed by 1600 hr to keizer@itc.nl and degier@itc.nl 
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Week I day 3. Thursday, 9 March 
The forest landscape as a dynamic mosaic 
 

lectures a. & b: 
Visual & spatial  

examples of 
changing forest mosaics 

(Keizer) room 4-034 
 
importance & role of this material: 
 
major ideas: 
 
illustrations & exercises: 
 
references & background material: 
Devall, Bill (ed.). 1993.  Clearcut: The tragedy of industrial logging, , San Francisco, 
Sierra Club Books. 
 
Gurney, R. J., J. L. Foster and C. L. Parkinson. 1993. Atlas of Satellite Observations 
Related to Global Change. London: Cambridge University Press. 
 
Hansen, A.J. and J.J. Rotella. 1999. Bird responses to forest fragmentation. Pgs 202-221 in 
R.L. Knight, F.W. Smith, S.W. Buskirk, W.H. Romme, and W.L. Baker, (eds.) Forest 
Fragmentation in the Southern Rocky Mountains. University of Colorado Press, Boulder, 
CO. 
 
Kruess, A., and T. Tscharntke. 1994. Habitat fragmentation, species loss and biological 
control. Science 264:1581-1584. 
 
Lindenmayer, D.B., et al. 2000. Indicators of biodiversity for  ecologically sustainable 
forest management. Conservation Biology 4 (4): 941-950. 
 
Matlack, G.R., and J.A. Litvaitis. 1999. Forest Edges. pages 210-233. in: M.L Hunter, Jr. 
(ed.). Maintaining biodiversity in forest ecosystems. Cambridge, England: Cambridge 
University Press. 
 
Spies, T.A., and M.G. Turner. Dynamic forest mosaics. n: M.L Hunter, Jr. (ed.). 
Maintaining biodiversity in forest ecosystems. Cambridge, UK: Cambridge University Press. 
pp. xx-xx. 
 
Zimmer, Karl S. & Kenneth R. Young. 1998. Introduction:The geographical nature of 
landscape change in Nature’s Geography: New lessons for conservation of developing 
countries. (Karls S. Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: 
University of Wisconsin Press. pp. 3 – 34. 
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Week I day 3. Thursday, 9 March 
The forest landscape as a dynamic mosaic 
 

afternoon workshop i: 
Discussion of digital spatial tools for 

assessment of  
&  

decision-making to better counter  
forest degradation and loss 

(Keizer ) room 4-034 
 
importance & role of this material: 
This workshop  builds on the introductions of Dr. Hussin and provides more illustrations 
of particular uses of remote sensing (in conjunction with geographic information 
systems). The function of this session is to highlight the possible relationships between 
detection and subsequent decision-making (to counter forest degradation and loss). 
  
major ideas: 
 
illustrations & exercises: 
 
references & background material: 
Brondixio, Eduardo, Emilio Moran, Paul Mausel and You Wu. 1996. Land cover in the 
Amazon Estuary: Linking of the thematic mapper with botanical and historical data. 
Photogrammetric Engineering & Remote Sensing 62(8): 921 – 929. 
 
Carlson, Toby N. and Robert R. Gillies. 1995.A remotely sensed index of deforestation / 
urbanization for use in climate models: annual performance report for the period 1 
January 1995 - 31 December 1995. University Park, PA: Pennsylvania State University; 
[Washington, D.C.: National Aeronautics and Space Administration; Springfield, 
Virginia: National Technical Information Service, distributor]. Series title: NASA 
contractor report ; NASA CR-199616. 
 
Mausel, Paul, You Wu, Yinighong Li, Emilio F. Moran and Eduardo S. Brondizio. 1993. 
Spectral identification of successional stages following deforestation in the Amazon. 
Geocarto International 4: 61 -  71. 
 
Moran, Emilio F., Eduardo Brondizio, Paul Mausel and You Wu. Integrating Amazonian 
vegetation, land-use and satellite data. BioScience 44(5): 329 – 337. 
 
Frohn, Robert C. 1998. Remote sensing for landscape ecology: New metric indicators for 
monitoring, modeling, and assessment of ecosystem. Boca Raton: Lewis Publishers. 
 
Gilruth, Peter T. & , Charles F. Hutchinson. 1990. Multisensor monitoring of 
deforestation in the Guinea Highlands of West Africa: final report. Tucson, Arizona 
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Remote Sensing Center, University of Arizona; [Washington, D.C.: National Aeronautics 
and Space Administration; Springfield, Va.: National Technical Information Service, 
distributor, 1990]. 
 
Lambin, Eric and Benoit Mertens. Human ecology, remote sensing and spatial modelling 
of land-use changes in Africa. 7/1999 on file, Department of Geography, University of 
Louvain, Louvain-la-Neuve, Belgium. 
 
 Nohr, H; Jorgensen, A. F. 1997. Mapping of biological diversity in Sahel by means of 
satellite image analyses and ornithological surveys. Biodiversity and Conservation 6 (4): 
545 - 566. 
 
Pfaff, Alexander S. P. 1997. What drives deforestation in the Brazilian Amazon?: 
evidence from satellite and socioeconomic data. Washington, D.C.: World Bank, Policy 
Research Dept., Environment, Infrastructure, and Agriculture Division, [1997]. Series 
title: Policy research working papers ; WPS 1772. Electronic location:  
http://www.worldbank.org/html/dec/Publications/Workpapers/ 
 
Sample, V. Alaric (ed.). 1994. Remote Sensing and GIS in Ecosystem Management. 
Washington, D.C.: Island Press. 
 
Woodwell, G.M. 1983. Deforestation measured by LANDSAT: steps toward a method. 
(The Ecosystems Center, Marine Biological Laboratory, Woods Holes, Massachusetts), 
Springfield, Virginia, USA: US National Technical Information Service. 
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Week I day 3. Thursday, 9 March 
The forest landscape as a dynamic mosaic 
 

afternoon workshop ii: 
Remote sensing examples from the 

Brazilian Amazon, 
Bolivia and / or Nepal 

(Keizer) room 4-034 
 
importance & role of this material: 
 
major ideas: 
 
illustrations & exercises: 
 
references & background material: 
Eden, M. J. 1990. Ecology and Land Management in Amazonia. London: Belhaven. 
 
GKSS--Forschungszentrum Geesthacht. 1995 [1996]. Interdisciplinary research on the 
conservation and sustainable use of the Amazonian rain forest and its information 
requirements: report on the workshop held in Brasilia, Brazil, November 20-22, 1995. 
[Florence, Italy]: Universita degli studi di Firence; [Hamburg, Germany]: Universitat 
Hamburg; Florence, Italy: Instituto sperimental per la selvicoltura, sezione di Firenze; 
Brasilia, Brazil: Conselho Nacional de Desenvolvimento Cientifico e Tecnologico; 
Germany: GKSS--Forschungszentrum Geesthacht; Bremen, Germany: Zentrum fur 
marine Tropenokologie. 
 
Kapos, Valerie, Elisa Wandelli, Jose Luis Camargo, Gislene Ganade. 1997. Edge-related 
changes in environments and plant responses due to forest fragmentation in central 
Amazonia. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 33 – 44. 
 
Moran, Emilio F., Eduardo Brondizio, Paul Mausel and You Wu. Integrating Amazonian 
vegetation, land-use and satellite data. BioScience 44(5): 329 – 337. 
 
Pfaff, Alexander S. P. 1997. What drives deforestation in the Brazilian Amazon?: 
evidence from satellite and socioeconomic data. Washington, D.C.: World Bank, Policy 
Research Dept., Environment, Infrastructure, and Agriculture Division, [1997]. Series 
title: Policy research working papers ; WPS 1772. Electronic location:  
http://www.worldbank.org/html/dec/Publications/Workpapers/ 
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Week I day 4. Friday, 10 March 
Forest degradation and loss as cumulative processes 
 

lecture a: 
Regional land use change: 

Insularization,  
loss of biodiversity & 

climate change 
(Keizer) room 4-024 
 
importance & role of this material: 
 
major ideas: 
 
fragmentation involves three different factors that involve degradation of forest 
ecosystems: 

• forests degrade when the overall size of the forest tract diminishes 
• forest ecosystems degrade when the edge / forest area increases (see the 

December 1999 issue of Biological Conservation (ITC library) which explores 
how greater / longer edges are contributing to release of atmospheric carbon 

• insularization is where the distance between forest fragments increases and the 
barriers (fields and highways instead of just logged areas) increase 

 
illustrations & exercises: 
 
references & background material: 
Gash, J.H.C. 1996. Amazonian deforestation and climate. Chichester ; New York: John 
Wiley. 
 
Ingram, G. B. 1990. Multi-gene pool surveys in areas with rapid genetic erosion: An 
example from the Aïr Mountains, northern Niger. Conservation Biology (New York) 4(1): 
78 - 90. 
 
Jayal, N. D. (ed.). 1989. Deforestation, drought, and desertification: perceptions on a 
growing ecological crisis. New Delhi: Indian National Trust for Art and Cultural 
Heritage, Series title: Studies in ecology and sustainable development 2.  
 
Kapos, Valerie, Elisa Wandelli, Jose Luis Camargo, Gislene Ganade. 1997. Edge-related 
changes in environments and plant responses due to forest fragmentation in central 
Amazonia. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 33 – 44. 
 
Markham, Adam. 1990. Tropical forest conservation and climate change. Gland, 
Switzerland: Conservation Policy Division, WWF International. 
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Millikan, Brent Hayes. 1988. The dialectics of devastation: tropical deforestation, land, 
degradation, and society in Rondonia, Brazil. Ph.D. dissertation. University of California 
Santa Barbara UCB BioSci SD8 .M662  
 
Moran, Emilio F. 1992. Deforestation in the Brazilian Amazon. Bloomington, Indiana: 
Indiana Center for Global Change and World Peace. Series title: Occasional paper 
(Indiana University, Bloomington. Indiana Center on Global Change and World Peace) 
no. 10. Series title: Environment & development series.  
 
Mueller, Charles Curt. 1992.Colonization policies, land occupation and deforestation in 
the Amazon countries. Brasilia, D.F, Brazil: Instituto SPN (Sociedade, Populacao e 
Natureza), Series title: Documento de trabalho (Instituto SPN (Brazil)) no. 15.  
 
Myers, Norman. 1989. Deforestation rates in tropical forests and their climatic 
implications: a Friends of the Earth report. London: Friends of the Earth Trust, 1989 
(1991 printing). 
 
Schedlhas, John and Russell Greenberg (eds.). 1996. Forest Patches in Tropical 
Landscapes. Washington, D.C.: Island Press. 



Dr. Gordon Brent Ingram, Professor Alfred de Gier & Ir. Edwin Keizer  
Forest Sciences Division, ITC 

Notes on lectures & exercises 
Module 9 Forest degradation & rehabilitation, 6 March, 2000 – 24 March, 2000 
 

34 

Week I day 4. Friday, 10 March 
Forest degradation and loss as cumulative processes 

 
lecture b: 

Reframing deforestation: 
Detecting social factors in  

forest establishment &  
protection 

importance & role of this material: 
 
major ideas: 
 
illustrations & exercises: 
 
references & background material: 
Fairhead, James and Melissa Leach. 1995. False forest history, complicit social analysis: 
Rethinking some West African environmental narratives. World Development 23 (6): 
1023 – 1035. 
 
Zimmer, Karl S. & Kenneth R. Young. 1998. Introduction:The geographical nature of 
landscape change in Nature’s Geography: New lessons for conservation of developing 
countries. (Karls S. Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: 
University of Wisconsin Press. pp. 3 – 34. 
 
Forest policies and social contexts (SE Asia) - 
http://www.mekonginfo.org/mrc_en/doclib.nsf/0/34790D2E14E84703C725686D000862
1E/$FILE/CHAPTER4.html 
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Week I day 4. Friday, 10 March 
Forest degradation and loss as cumulative processes 

 
afternoon workshop i: 

Discussion on development of 
final reports 

(on country assessments of forest degradation and 
loss in the 20th century) 

 
(de Gier and Keizer) room 4-034 
 
importance & role of this material: 
 
major ideas: 
 
illustrations & exercises: 
digital workbook assignment 
1. What is the definition in your country of ,  

• Deforestation: 
• Forest degradation: 
• Forest rehabilitation: 

2. Is there a difference between forest degradation and deforestation? If yes, what is it? 
3. Describe three driving forces of forest degradation and/ or deforestation. 
4. Mention 4 important applications of remote sensing within forest assessment. 
5. Which one, do you think, deserves priority in your country, if at all remote sensing is 

needed in your country for forest assessment? 
6. Mention two advantages of radar and two advantages of optical remote sensing. 
7. Which functions could a GIS have within forestry (related to forest degradation, loss 

and rehabilitation)? Mention at least two and describe shortly how.  
 
references & background material: 
 
 
Week I day 4. Friday, 10 March 
Forest degradation and loss as cumulative processes 
 

afternoon workshop ii: 
Individual research periods 

 
Discussion of a topic for the final report with Keizer & de Gier in 
 their respective offices and in room 4-024 / 4-034 



Dr. Gordon Brent Ingram, Professor Alfred de Gier & Ir. Edwin Keizer  
Forest Sciences Division, ITC 

Notes on lectures & exercises 
Module 9 Forest degradation & rehabilitation, 6 March, 2000 – 24 March, 2000 
 

36 

Week II (13 March, 2000) 
Social factors in forest degradation and loss 
 
day 1. Monday, 13 March 
Overview of demographic, political economic and institutional factors leading to forest 
degradation and loss 
 

lecture a: 
Criteria for sustainability: 

Forest use that leads to resource depletion, 
degradation & loss 

(Keizer) room 4-024 
 
importance & role of this material: 
 
major ideas: 
 
certification programmes and diverse and unresolved criteria and standards 
 
illustrations & exercises: 
 
debates around certification programmes i.e.  

http://ens.lycos.com/ens/feb2000/2000L-02-22-03.html 
 
references & background material: 
 
Allen, W.J. et al. 1998. Co-learning our way to sustainability: An  integrated and 
community-based research approach to support natural resource management decision-
making. In Multiple Objective Decision  Making for Land, Water and Environmental 
Management. S.A. El-Swaify and D.S. Yakowitz, Eds. Lewis Publishers, Boston. 51-59.  
http://nrm.massey.ac.nz/changelinks/colearn_pap.html 
 
Bosshard, Andreas. 2000. A methodology and terminology of sustainability assessment 
and its perspectives for rural planning. Agriculture, Ecosystems and Environment (77)1-
2:29-41 <http://www.elsevier.nl/inca/publications/store/5/0/3/2/9/8/index.htt> 
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Week II day 1 Monday, 13 March 
Overview of demographic, political economic and institutional factors leading to forest 
degradation and loss 
 

lecture b: 
Demographic &  

political economic factors that 
drive unsustainable land use including 

forest degradation & loss 
(Albricht) room 4-024 
 
importance & role of this material: 
 
major ideas: 
 
marginality theory in understanding relationships to forest loss 
 
illustrations & exercises: 
 
references & background material: 
Amelung, Torsten & Markus Diehl. 1992. Deforestation of tropical rain forests: 
Economic causes and impact on development. Tubingen, Germany: J.C.B. Mohr. Series 
title: Kieler Studien 241. 
 
Bedoya Garland, Eduardo. 1991. The social and economic causes of deforestation in the 
Peruvian Amazon Basin: natives and colonists. Binghamton, N.Y.: Institute for 
Development Anthropology, 1991. Series title: IDA working paper; no. 60.  
 
Heyzer, Noeleen. 1996. Gender, population, and environment in the context of 
deforestation: A Malaysian case study. Kuala Lumpur, Malaysia: Asian and Pacific 
Development Centre & Geneva, Switzerland: United Nations Research Institute for 
Social Development. 
 
Gilmour, Donald Allan and R.J. Fisher. 1991. Villagers, forests, and foresters: The 
philosophy, process, and practice of community forestry in Nepal. Kathmandu, Nepal: 
Sahayogi Press.  
 
Graner, Elvira. 1997. The political ecology of community forestry in Nepal. Verlag fur 
Entwicklungspolitik, 1997. Series title: Freiburger Studien zur geographischen 
Entwicklungsforschung, Freiburg, Germany: Studies in development geography 14. 
 
Ingram, G. B. 1994. Institutional obstacles to conservation of habitat and biological 
diversity on Fergusson Island, Milne Bay Province, Papua New Guinea.  Pacific Affairs 
(Vancouver) 67(1): 26 - 45.  
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Ingram, G. B. 1995. Conserving habitat and biological diversity: A study of obstacles on 
Gwaii Haanas, British Columbia. Forest and Conservation History (North Carolina) 39(2): 
77 - 89. 
 
Ingram, G. B. 1995. Reclaiming territory through conservation areas: Gwaii Haanas, 
Haida Gwaii, 1851-1993. UnderCurrents (Toronto) Politics of Natural Space issue: 42 - 
48. 
 
Ingram, G. B. 1995. Landscapes of (un)lawful chaos: Conflicts around temperate rain 
forest and biological diversity in Pacific Canada. RECIEL: Review of European Community 
& International Environmental Law (London) 4(3): 242 - 249. 
 
Ives, J. and D.C. Pitt (eds.). 1988. Deforestation: Social dynamics in watersheds and 
mountain ecosystems. London: Routledge. 
 
Kahn, James R. and Judith A. McDonald. 1997. The role of economic factors in tropical 
deforestation. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 13 – 28. 

 
Tsing, Anna Lowenhaupt. 1993. In The Realm of the Diamond Queen: Marginality in an 
out-of-the-way place. Princeton, New Jersey, Princeton University Press. 
 
Palo, Matti & Jyrki Salmi, (eds.).  1987- (1991 printing). Deforestation or development in 
the third world? / Helsinki: Division of Social Economics of Forestry, the Finnish Forest 
Research Institute, Series title: Metsantutkimuslaitoksen tiedonantoja 272.  
 
Palo, Matti and Gerardo Mery. 1990. Deforestation or development in the third world? 
Volume III. Helsinki: Division of Social Economics of Forestry, Finnish Forest Research 
Insitute, 1990. Series title: Metsantutkimuslaitoksen tiedonantoja 349. Series title: 
Scandianvian forest economics; no. 32. 
 
Pfaff, Alexander S. P. 1997. What drives deforestation in the Brazilian Amazon?: 
evidence from satellite and socioeconomic data. Washington, D.C.: World Bank, Policy 
Research Dept., Environment, Infrastructure, and Agriculture Division, [1997]. Series 
title: Policy research working papers ; WPS 1772. Electronic location:  
http://www.worldbank.org/html/dec/Publications/Workpapers/ 
  
Ramitanondh, Shalardchai and Virada Somswasdi. 1992. Impact of deforestation and 
reforestation program on household survival strategies and women's work: the case of the 
Karen and Lisu in a village of Northern Thailand. Thailand: Women's Studies Center, 
Faculty of Social Sciences, Chiangmai University. 
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Soussan, John and Shrestha, L.P. Uprety. 1995. The social dynamics of deforestation: A 
case study from Nepal. New York: Parthenon Publishing Group & United Nations 
Research Institute for Social Development. 
 
Sponsel, L. E., T. N. Headland, R. C. Bailey. 1996. Tropical Deforestation: The Human 
Dimension. New York: Columbia University Press. 
 
Zimmer, Karl S. & Kenneth R. Young. 1998. Introduction:The geographical nature of 
landscape change in Nature’s Geography: New lessons for conservation of developing 
countries. (Karls S. Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: 
University of Wisconsin Press. pp. 3 – 34. 
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Week II day 1 Monday, 13 March 
Overview of demographic, political economic and institutional factors leading to forest 
degradation and loss 
 

afternoon workshop i: 
Expanding  

models of subsistence  
& 

local dependence on forests 
(Albricht) room 4-034 
 
importance & role of this material: 
 
major ideas: 
 
illustrations & exercises: 
 
references & background material: 
Anderson, Dennis and Robert Fishwick. 1984. Fuelwood consumption and deforestation 
in African countries. Washington, D.C.: World Bank. Series title: World Bank staff 
working paper ; no. 704. 
 
Arizpe S., Lourdes, , Fernanda Paz, and Margarita Velazquez. 1996. Culture and global 
change: social perceptions of deforestation in the Lacandona Rain Forest in Mexico. Ann 
Arbor, Michigan: University of Michigan Press. Series title: Linking levels of analysis. 
 
Barraclough, Solon Lovett and Krishna B. Ghimire. 1990. The social dynamics of 
deforestation in developing countries: principal issues and research priorities. Geneva: 
United Nations Research Institute for Social Development. Series title: Discussion paper 
(United Nations Research Institute for Social Development); 16. 
 
Barraclough, Solon Lovett, and and Krishna B. Ghimire. 1995. Forests and livelihoods: 
the social dynamics of deforestation in developing countries. Houndmills, Basingstoke, 
Hampshire UK: Macmillan Press. 
 
Brokensha, David, Bernard W. Riley, and Alfonso Peter Castro. 1983. Fuelwood use in 
rural Kenya: impacts of deforestation. Binghamton, N.Y.,U.S.A.: Institute for 
Development Anthropology. 
 
Fairhead, James and Melissa Leach. 1998. Misreading the African Landscape: Society 
and ecology in a forest – savannah mosaic. London: Routledge. pp. 176 – 209. 
 
Fernandes, Walter, Geeta Menon, Philip Viegas. 1988. Forests, environment, and tribal 
economy: deforestation, impoverishment, and marginalisation in Orissa. New Delhi: 
Indian Social Institute. Series title: Tribes of India series: 2. 
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Gronow, Jane and Narayan Kaji Shrestha. 1991. From mistrust to participation: the 
creation of a participatory environment for community forestry in Nepal. London: ODI, 
Social Forestry Network. Series title: Network paper (Social Forestry Network (Overseas 
Development Institute)).  
 
Godoy, Ricardo. 1996. The effects of economic development on neotropical 
deforestation: household and village evidence from Amerindians in Bolivia. Cambridge, 
Mass.: Harvard Institute for International Development, Harvard University, Series title: 
Development discussion paper: no. 540. 
 
Hampton, Stephen Carr. 1997. An examination of deforestation in sub-saharan Africa at 
the household farm level. Ph.D. dissertation, University of California at Davis. UCD 
AgResEcon LD781.D5j 1997 H368. 
 
Ingram, G. B. 1990. The need for knowledge from indigenous communities in planning 
networks of protected habitat for the conservation of biological diversity: Three island 
settings. In Ethnobiology: Implications and applications. Proceedings of the First 
International Congress on Ethnobiology (Belem, Brazil 1988). Part 2. M.J. Plotkin (ed.), 
pp. 87 - 105, Belem, Para, Goeldi Museum. 
 
Kelly, Thomas J. 1996. Deforestation and the property rights approach to environmental 
problems in developing countries. Riverside: Department of  
Economics, University of California, Riverside, 1996. Series title: Working paper in 
economics: 96-18.  
 
Kumar, Shubh K. and David Hotchkiss. 1988. Consequences of deforestation for 
women's time allocation, agricultural production, and nutrition in hill areas of Nepal. 
Washington, D.C.: International Food Policy Research Institute, 1988. Series title: 
Research report (International Food Policy Research Institute) 69. 
 
Peluso, Nancy. 1992. Rich Forests, Poor People: Resource control and resistance in 
Java. Berkeley, California: University of California Press. 
 
Wickramasinghe, Anoja. 1994. Deforestation, women and forestry: the case of Sri Lanka. 
Utrecht, Netherlands: Institute for Development Research & Amsterdam: International 
Books. 
 
worshop ii: 
Study period on integrating patterns of local forest use into deforestation models for final 
project 
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Week II - day 2. Tuesday, 14 March 
 

lecture a: 
Linked solutions to  

forest fragmentation &  
loss: 

Management,  
conservation, 

rehabilitation & restoration 
(Keizer & de Gier) room 4-024 

 
importance & role of this material: 
This is the pivotal lecture between the first and second half of the module between spatial 
assessment and linking knowledge with possible interventions related to forest allocation, 
conservation, rehabilitation and restoration. 
  
major ideas: 
spatial information is not the same thing as solutions to forest degradation problems 
 
Assessment information is then linked to answer particular questions to mange particular 
sets of human activities (and decisions) 
 
illustrations & exercises: 
There are a lot of possible solutions to forest degradation and loss so I would list them 
and then group them. 

 
references & background material: 
Fearnside, Philip M. 1989. A prescription for slowing deforestation in Amazonia. in 
Environment Vol. 31, no. 4 (May 1989). 
 
Johnson, Brian, D. G. 1991. Responding to tropical deforestation: an eruption of crises, 
an array of solutions. [Washington, D.C.]: World Wildlife Fund & Conservation 
Foundation. London: World Wide Fund for Nature. Series title: An Osborn Center 
research paper. 
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Week II - day 2. Tuesday, 14 March 
 

lecture b. 
Forest stakeholders & interventions 

under globalization: 
Identifying possible interventions  

for local, 
regional, national and  

international conservation frameworks 
(Albricht) room 4-024 
 
importance & role of this material: 
 
major ideas: 
 
the importance of local knowledge in linking global conservation pressures to asserting 
the priorities of forest dwellers 
 
illustrations & exercises: 
  
references & background material: 
Centre pour l’environnement et le developpement (CED, Cameroon). 1999.  In Forests 
for the Future: Local strategies for forest protection, economic welfare and social justice. 
Paul Wolvekamp (ed.). London: Zed Books. pp. 139 – 150.  
 
Ingram, G. B. 1994. The ecology of a conflict. In Clayoquot & Dissent. R. Hatch and L. 
Maingon (editors). Vancouver, Ronsdale Press. pages 9 - 71. 
 
Kahn, James R. and Judith A. McDonald. 1997. The role of economic factors in tropical 
deforestation. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 13 – 28. 
 
Tsing, Anna Lowenhaupt. 1993. In The Realm of the Diamond Queen: Marginality in an 
out-of-the-way place. Princeton, New Jersey, Princeton University Press. 
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Week II - day 2. Tuesday, 14 March 
 

afternoon workshop I & ii: 
Introduction to the 

area production model (APM) & 
its potential uses in  

assessing forest degradation & 
loss processes 

(de Gier) room 4-034 
 
importance & role of this material: 
 
major ideas: 
 
illustrations & exercises: 
  
references & background material: 
De Gier, A., Hussin, Y. A., Hargyono and J. Bode. 1999. The Application of Spatial 
Operational Area Production Model (APM) in Kali Konto, East Java, Indonesia. In 
Laumonier, Y., King, B., Legg, C. and K. Rennolls. Data Management and Modeling 
Using Remote Sensing and GIS for Tropical Land Inventory. Rodeo International 
Publishers, Jakarta. 507-514 pp. ISBN 979-95696-0-5. 
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Wednesday, 15 March  
 

Week II research day: 
 
The majority of the library research for the final project to be completed by the end of the 
day.  
 
+ 
 
1600 hr guest lecture in the ITC auditorium by Professor Paul Mausel, Indiana State 
University 
 
references & background material: 
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Week II - day 3. Thursday, 16 March 
Cumulative regional factors in forest loss 
 

Lectures a & b: 
 

Prof. Paul W. Mausel Professor of Geography Dept. of Geography, Geology, 
and Anthropology Indiana State University Terre Haute, Indiana, USA 

 
Human dimensions of 
Amazonian land use / 

land cover change 
 

His biggest contribution to Amazon research has been developing methods using TM data 
to accurately delineate at least three secondary succession categories. 

 
Focus on the NASA-INPIE LBA-Ecology program. This is the biggest Amazon 
environmentlecology program active today. 

 
• The role of the Indiana StatelIndiana University in the program, examples of completed 

research pertinent to the project objects. 
 

• Details of analyzing secondary succession classes using TIV1 data and converting 
multi-date classifications into LULC change maps near one of our study sites near 
Altamira, Brazil. Human Dimension of Forest Succession 

 
(Long version by himself) 

For the 35-40 minute general seminar presentation on Wednesday I will focus 
on providing insight into the LBA-Ecology program funded by NASA and INPE. 
This is a 40 project program which includes a majority of well-known Amazon 
and tropical forest researchers. This is the biggest Amazon 
environment/ecology program active today. After a brief overview of the 
full program I'll go into the Indiana University/Indiana State University 
project in more detail which focuses on Human Dimension of Forest 
Succession. Our project is multifaceted, ambitious, and in some ways very 
complex. It is likely to be a 5-6 year project and we are in the second 
year so much of the work to-date has been establishing base data and 
preprocessing needed to prepare for intensive analysis in the very near 
future. However, I think the structure of we are doing will provide useful 
information. After that the best I can do with the limited time remaining 
is to sketch out the success we have had in delineating at least three 
secondary succession classes (in addition to other classes) using computer 
analyzed Landsat TM data. Much of the success of the current project 
requires reasonably accurate LULC data including numerous secondary 
succession classes, thus the classification work we did a few years ago is 
very important in the more expanded structure of the current and projected 
LBA-Ecology activities. 
  
background on Amazonia & loss of forest: 
Anderson, Anthony. 1990. Alternatives to deforestation: steps toward sustainable use of 
the Amazon rain forest. New York: Columbia University Press. 
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Bedoya Garland, Eduardo. 1991. The social and economic causes of deforestation in the 
Peruvian Amazon Basin: natives and colonists. Binghamton, N.Y.: Institute for 
Development Anthropology, 1991. Series title: IDA working paper; no. 60. 
 
Binswanger, Hans P. 1989. Brazilian policies that encourage deforestation in the 
Amazon. Washington D.C.: World Bank. Series title: Environment Department working 
paper ; no. 16. 
 
Brondixio, Eduardo, Emilio Moran, Paul Mausel and You Wu. 1996. Land cover in the 
Amazon Estuary: Linking of the thematic mapper with botanical and historical data. 
Photogrammetric Engineering & Remote Sensing 62(8): 921 – 929. 
 
Dale, Virginia H. and Scott M. Pearson. 1997. Quantifying habitat fragmentation due to 
land use change in Amazonia. In Tropical Forest Remnants: Ecology, Management, and 
Conservation of Fragmented Communities. William F. Laurance and Richard O. 
Bierregaard, Jr. (eds.). London: University of Chicago Press. pp. 400 – 409. 
 
Diegues, Antonio Carlos Sant'Ana. 1992. The social dynamics of deforestation in the 
Brazilian Amazon: an overview. with an appendix by Paulo Kageyama and Virgilio 
Viana. Geneva, Switzerland: United Nations Research Institute for Social Development. 
Series title: Discussion paper (United Nations Research Institute for Social 
Development): 36. 
 
Eden, M. J. 1990. Ecology and Land Management in Amazonia. London: Belhaven. 
 
Faminow, Merle D. 1998. Cattle, deforestation, and development in the Amazon: an 
economic, agronomic, and environmental perspective. Wallingford, Oxon, UK: CAB 
International. 
 
Fearnside, Philip M. 1989. A prescription for slowing deforestation in Amazonia. in 
Environment Vol. 31, no. 4 (May 1989). 
 
Ferreira, L. V., and W. F. Laurance. 1997. Effects of forest fragmentation on mortality 
and damage of selected trees in central Amazonia. Conservation Biology 11:797-801. 
 
Frohn, Robert C., , Virginia H. Dale, and Braulio D. Jimenez. 1990. Colonization, road 
development and deforestation in the Brazilian Amazon basin of Rondonia / Robert C. 
Frohn. Oak Ridge, Tennessee, USA: Oak Ridge National Laboratory. 
 
Homma, Alfredo Kingo Oyama. 1993. Dynamics of deforestation and burning in 
Amazonia: a microeconomic analysis. London: Rural Development Forestry Network, 
Overseas Development Institute. Series title: Network paper (Rural Development 
Forestry Network (Overseas Development Institute). 
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Horowitz, Bruce. 1993. Tropical Deforestation: Small farmers and land clearing in the 
Ecudorian Amazon. New York: Columbia University Press. 
 
Gash, J.H.C. 1996. Amazonian deforestation and climate. Chichester; New York: John 
Wiley. 
 
GKSS--Forschungszentrum Geesthacht. 1995 [1996]. Interdisciplinary research on the 
conservation and sustainable use of the Amazonian rain forest and its information 
requirements: report on the workshop held in Brasilia, Brazil, November 20-22, 1995. 
[Florence, Italy]: Universita degli studi di Firence; [Hamburg, Germany]: Universitat 
Hamburg; Florence, Italy: Instituto sperimental per la selvicoltura, sezione di Firenze; 
Brasilia, Brazil: Conselho Nacional de Desenvolvimento Cientifico e Tecnologico; 
Germany: GKSS--Forschungszentrum Geesthacht; Bremen, Germany: Zentrum fur 
marine Tropenokologie. 
 
Hall, Anthony L. 1991. Developing Amazonia: Deforestation and social conflict in 
Brazil's Carajas programme. Manchester UK: Manchester University Press. 
 
Hecht, Susanna B. 1986. Deforestation in the Amazon Basin: policy and policy 
implementation. Los Angeles: Graduate School of Architecture and Urban Planning, 
University of California, Los Angeles, 1986 [i.e. 1987]. Series title: D (University of 
California, Los Angeles. Graduate School of Architecture and Urban Planning) 1987:4. 
 
Kapos, Valerie, Elisa Wandelli, Jose Luis Camargo, Gislene Ganade. 1997. Edge-related 
changes in environments and plant responses due to forest fragmentation in central 
Amazonia. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 33 – 44. 
 
Laurance, W. F., S. G. Laurance, L. V. Ferreira, J. Rankin-de Merona, C. Gascon, and T. 
E. Lovejoy. 1997. Biomass collapse in Amazonian forest fragments. Science 278: 1117-
1118. 
 
Millikan, Brent Hayes. 1988. The dialectics of devastation: tropical deforestation, land, 
degradation, and society in Rondonia, Brazil. Ph.D. dissertation. University of California 
Santa Barbara UCB BioSci SD8 .M662  
 
Moran, Emilio F. 1992. Deforestation in the Brazilian Amazon. Bloomington, Indiana: 
Indiana Center for Global Change and World Peace. Series title: Occasional paper 
(Indiana University, Bloomington. Indiana Center on Global Change and World Peace) 
no. 10. Series title: Environment & development series.  
 
Moran, Emilio F., Eduardo Brondizio, Paul Mausel and You Wu. 1994. Integrating 
Amazonian vegetation, land-use and satellite data. BioScience 44(5): 329 – 337. 
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Moran, Emilio F., Eduardo Brondizio, and Paul Mausel. 1994. Secondary succession. 
National Geographic Research & Exploration 10(4): 458 – 476. 
 
Mueller, Charles Curt. 1992.Colonization policies, land occupation and deforestation in 
the Amazon countries. Brasilia, D.F, Brazil: Instituto SPN (Sociedade, Populacao e 
Natureza), Series title: Documento de trabalho (Instituto SPN (Brazil)) no. 15.  
 
Pfaff, Alexander S. P. 1997. What drives deforestation in the Brazilian Amazon?: 
evidence from satellite and socioeconomic data. Washington, D.C.: World Bank, Policy 
Research Dept., Environment, Infrastructure, and Agriculture Division, [1997]. Series 
title: Policy research working papers ; WPS 1772. Electronic location:  
http://www.worldbank.org/html/dec/Publications/Workpapers/ 
 
Schedlhas, John and Russell Greenberg (eds.). 1996. Forest Patches in Tropical 
Landscapes. Washington, D.C.: Island Press. 
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From a collective brain storm session the results on: 

Indicators of Unsustainable Forest management 
 
 Social Ecological/Environ

ment 
Economical 

Local • Conflicts 
• No participation 

in forest 
Management 

• Scarcity of 
forest products 

• Unequal access 
to forest 
products 

• (Ignorance / lack 
of awareness of 
Indigenous 
forest uses & 
local 
experiences) 

• Soil erosion 
• Forest are 

shrinkage 
• Nr of stumps 
• Nr. of broken 

branches 
• Low biodiversity 
• Scarce drinking 

water 
• Extinction of 

species 
•  

• Scarcity 
fuelwood 

• Higher 
management 
costs compared 
to before 

• Low return from 
forest 

• Low agricultural 
production 

• Increase of prices 
of forest products 

District • Conflicts 
between 
stakeholders 
within and inter-
district 

• Migration 
 

• Flooding 
• Land slide 
• Land use change 

in forest area 
•  

• No/Low income 
• Land use change 
• Low budgeting 

for SFM 
•  

National • Poverty 
• Inappropriate 

forest policy 
• Conflict 

between land 
users and policy 
makers 

• Air pollution 
• Climate change 
• Natural hazards 
•  

• Poverty 
• Low income 

from forest and 
agricultural 
products 

• Low budget for 
SFM 

International/Global • Poverty 
• Inequity  
• Famine 
•  

• Desertification 
• Climate change 
•  

• Poverty 
• Inequity 
• Scarcity of forest 

products 
 
 
Remark: this is not a complete list but it gives examples of possible indicators of unsustainable forest 
management. These are not valid for all forested areas. These indicators should be cross checked and can 
vary for different forest areas depending on their political status. For example indicators for plantation 
forest are different from those for protected forest and natural forests. 
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Week II - day 3. Thursday, 16 March 
Cumulative regional factors in forest loss 
 

afternoon workshop i: 
Further use of the 

area production model (APM)  
& 

its potential uses in 
assessing processes of  

forest degradation and  
loss 

(de Gier) room 4-034 
 
importance & role of this material: 

 
major ideas: 

 
illustrations & exercises: 
  
references & background material: 
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Week II - day 3. Thursday, 16 March 
Cumulative regional factors in forest loss 
 

Afternoon workshop ii: 
Exercise with APM 

(de Gier) room 4-034 
 
importance & role of this material: 

 
major ideas: 

 
ideas for illustrations & exercises: 
  
references & background material: 
 
Week II - day 4. Friday, 17 March 
Monitoring and assessment of forest fragmentation 
 

lecture a: 
Review of   

image processing & 
geographic information systems 

techniques for monitoring  
forest fragmentation 

(Keizer) room 4-024, beamer needed 
 
importance & role of this material: 

 
major ideas: 

 
illustrations & exercises: 
a demonstration of the FragStat software 
 
references & background material: 
Carlson, Toby N. and Robert R. Gillies. 1995.A remotely sensed index of deforestation / 
urbanization for use in climate models: annual performance report for the period 1 
January 1995 - 31 December 1995. University Park, PA: Pennsylvania State University; 
[Washington, D.C.: National Aeronautics and Space Administration; Springfield, 
Virginia: National Technical Information Service, distributor]. Series title: NASA 
contractor report ; NASA CR-199616. 
 
Frohn, Robert C. 1998. Remote sensing for landscape ecology: New metric indicators for 
monitoring, modeling, and assessment of ecosystem. Boca Raton: Lewis Publishers. 
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Gilruth, Peter T. & , Charles F. Hutchinson. 1990. Multisensor monitoring of 
deforestation in the Guinea Highlands of West Africa: final report. Tucson, Arizona 
Remote Sensing Center, University of Arizona; [Washington, D.C.: National Aeronautics 
and Space Administration; Springfield, Va.: National Technical Information Service, 
distributor, 1990]. 
 
Hussin, Y. A. and S. R. Shaker. 1999. Monitoring Tropical Forest Land use Changes Using 
Optical Satellite Images. In Laumonier, Y., King, B., Legg, C. and K. Rennolls. Data 
Management and Modeling Using Remote Sensing and GIS for Tropical Land Inventory. 
Rodeo International Publishers, Jakarta. 563-568 pp. ISBN 979-95696-0-5. 
 
Lambin, Eric and Benoit Mertens. Human ecology, remote sensing and spatial modelling 
of land-use changes in Africa. 7/1999 on file, Department of Geography, University of 
Louvain, Louvain-la-Neuve, Belgium. 
 
 Nohr, H; Jorgensen, A. F. 1997. Mapping of biological diversity in Sahel by means of 
satellite image analyses and ornithological surveys. Biodiversity and Conservation 6 (4): 
545 - 566. 
 
Pfaff, Alexander S. P. 1997. What drives deforestation in the Brazilian Amazon?: 
evidence from satellite and socioeconomic data. Washington, D.C.: World Bank, Policy 
Research Dept., Environment, Infrastructure, and Agriculture Division, [1997]. Series 
title: Policy research working papers ; WPS 1772. Electronic location:  
http://www.worldbank.org/html/dec/Publications/Workpapers/ 
 
Sample, V. Alaric (ed.). 1994. Remote Sensing and GIS in Ecosystem Management. 
Washington, D.C.: Island Press. 
 
Woodwell, G.M. 1983. Deforestation measured by LANDSAT: steps toward a method. 
(The Ecosystems Center, Marine Biological Laboratory, Woods Holes, Massachusetts), 
Springfield, Virginia, USA: US National Technical Information Service. 
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Week II - day 4. Friday, 17 March 
Monitoring & assessment of forest fragmentation 
 

lecture b. (workshop): 
Examples of detection and 

assessment of forest fragmentation  
through g.i.s.  

&  
Conclusions on use of 

remote sensing in assessing  
forest degradation & loss 

(Keizer)  room 4-034  
 
importance & role of this material: 

 
major ideas: 

 
illustrations & exercises: 
g.i.s. design for Karelian (Finnish / Russian border in Russia) Research Institute to 
monitor fragmentation of northern forest (greater in Finland and now insensifying on the 
Russian (Karelian) side) www.ANGELFIRE/ELECTRONIC/GEOSCIENCE 
 
references & background material: 
Savitsky, Basil G. and  Thomas E. Lacher (editors). 1998. GIS methodologies for 
developing conservation strategies: Tropical forest recovery and wildlife management in 
Costa Rica. New York: Columbia University Press. 
 
 
 
Week II - day 4. Friday, 17 March 
Monitoring and assessment of forest fragmentation 
 

afternoon 
Individual research period: 
Compiling the final report 

 
+ discussions with Keizer & de Gier 
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Gordon Brent Ingram, Ph.D. 
Associate Professor 
Forest Sciences Division 
room 4-005 
email: ingram@itc.nl 

Week III (20 March, 2000) 
Spatial decision-making for forest conservation and rehabilitation 
day 1. Monday, 20 March 

lecture a: 
Forest degradation  

over the last two centuries & 
implications for  

land use planning today 
(Ingram) room 4-024 
 

This last week is concerned with decision-making to reverse forest degradation 
and to arrest forest loss. The use of the information reviewed in the few two weeks of the 
module will be revisited for the extended and more focused use of assessments of forest 
degradation and loss (spatial, quantitative and more qualitative). Information, itself- not 
matter how of what high a quality or level of organization, is not enough to lead to forest 
conservation and rehabilitation. This week, therefore, focuses on forest land use planning, 
as a form of conservation planning or environmental planning, and forest rehabilitation as 
a form of landscape architecture. Both sets of activities have become central to forestry in 
many countries and regions. 
 
importance & role of this material: 
 In beginning this week on decision-making, that is part the cause of and the 
solution to forest degradation and loss, we review some of the key relationships between 
ecosystems, land use and social relations (particularly political economy). This discussion 
also revisits various kinds of matrices for more graphically organizing and representing 
cause-effect linkages producing forest degradation and loss. 
 
major ideas: 
The last two hundred years have seen more degradation and loss of forest than in most of 
human history AND has seen rapid changes in the nature of that degradation and loss.  
 
1. Forest degradation and loss in the nineteenth and twentieth century have been part of 
social development (some of which have been problematic by intensifying social 
inequities and displacing subsequent conflict on to forest) including: 

• population increases; 
• over-grazing; 
• feral animals and loss of predators; 
• migrations & displacement of poverty; 
• accumulation and availability of capital; 
• opening of markets; 
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• tenure conflicts; 
• displacement of subsistence economies and intensified rural proverty; 
• expanded transportation and access; 
• technology and various kinds of mechanization (and automation); 
• the rise of the state and the decline of local management (especially by 

peasants, tribal and  indigenous people);  
• globalization (a huge debate); and 
• civil conflicts (with disruption of conservation frameworks)... 

[The participants in the module can expand this list based on the situations in their 
countries.] 

*** 
Question: 
How can it be argued that some of these factors were the root or engine behind certain 
specific deforestation factors? Some possible strategies involve constructing an 
argument for a strong correlation between certain of these social factors and subsequent 
degradation and loss of forest including: 

• conscious decisions and policies (identified through historical research usually 
through archives); 

• time series and examination of the condition of aspects of certain forests over 
certain historical periods; and 

• emphasizing the specific links between social forces and a particular practice 
or technology (i.e. the introduction of chainsaws at affordable prices or the 
removal of a subsidy to keep the price of imported full artificially low). 

*** 
 
2. The social conditions listed above combine to form the context for certain practices 

some of which at certain levels of intensities on certain sites lead to forest degradation 
and loss. Some of these practices include: 

• conversion from forest to agriculture; 
• conversion from forest to urban areas; 
• slash and burn, ‘swidden’; 
• certain timber harvesting practices; 
• intensive cutting over short periods over large areas (such as use of heavy 

equipment and burning after timber harvesting); 
• fuelwood harvesting and other subsistence-based removal of wood and other 

forest products; and 
• roads and other site planning (when engineering is poor and leads to mass 

wasting and severe erosion). 
[The participants in the module can expand this list based on the situations in their 
countries.] 
 
3. Certain forest ecosystems, locations, and sites are more vulnerable than others to 

particular change factors including: 
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• highly complex forest ecosystems with species with very specialized 
reproductive and food web requirements (the humid tropics); 

• forests with especially valuable timber (and other forest resources) which are 
targeted because of short-term profit advantages; 

• forest types that are uncommon but not documented (often with numerous rare 
and endemic species); 

• forests near roads and relatively easy road access (similarly for barge access); 
• valley bottom and riparian forest that is easily accessible and often close to 

human settlements (when these favour valley bottoms and rivers – with 
exceptions in areas with heavy malaria etc.); 

• smaller islands because of relatively easy sea access and often higher human 
populations (because of relatively advantageous environments) (Ingram 
1992); 

• forests on steep slopes where tree removal leads to erosion; 
• forests near settlements (though sometimes the opposite has been also true as 

was noted by Fairhead and Leach 1995); and 
• forests destroyed by an invasive non-native species such as Imperata spp. 

grass that arrests forest regeneration after cutting and burning and Japanese 
kudzu which invades ancient forest and destroys the canopy trees in the 
eastern United States. 

[The participants in the module can expand this list based on the situations in their 
countries.] 
 
4. Certain kinds of institutional frameworks tend to lead to forest degradation and loss 

particularly: 
• lack of  interest in current status of forest and certain resources (i.e. over-

emphasis on timber and other wood output over conditions of certain 
ecosystem functions such as regeneration); 

• political interference with and conflict of interest around concessions; 
• colonialism and neocolonialism and conflicts over control of land and forest 

resources especially between indigenous and settler groups (Ingram 1994, 
1995); 

• tenure and unresolved ownership or jurisdictional status (for example: heavy 
logging along the Indonesia side of the Indonesia / Malaysia border in 
Borneo) 

• lack of inventorying capacities; 
• lack of information (i.e. suppressed access because of security or military 

interests);  
• lack of  policing capabilities especially to control illegal tree cutting;   
• government subsidies to harvest or convert forests when it otherwise would 

not be economically viable; and 
• lack of organized interest groups for forest protection and diversified and 

sustainable uses of the forest (because of suppression of political freedoms). 
[The participants in the module can expand this list based on the situations in their 
countries.] 
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illustrations & exercises: 
 All of the illustrations and exercises this week involve questions that each student 
is asked to respond to in their final projects (where relevant).  

We can again begin with the simple but central question of what does learning 
about the history of land use and making spatial assessment have to do with helping 
people countering forest degradation and loss today? In the exercise, each student works 
with one other for 20 minutes. They focus on each other’s countries for 10 minutes each 
with the person from that country listing 5 reasons why such assessments of forest 
degradation and loss can actually contribute to reversing negative trends and the 
development of more coordinated conservation strategies. The other student listens and 
then argues back (countering some of these arguments) and in the last 2 minutes chooses 
the one of the five arguments that they find most convincing. Each student presents the 
argument their partner found most convincing in a two minute presentation. 
 
references & background material: 
Christensen, N. L. 1989. Landscape history and ecological change. Journal of Forest 
History 33: 116 – 125. 
 
Cronon, William (ed.). 1996. Uncommon Ground: Rethinking the human place in nature. 
New York: W. W. Norton. 
 
Crumley, C. L. 1994. Historical Ecology: Cultural knowledge and Changing 
Landscapes. Seattle: University of Washington Press.  
 
Fairhead, James and Melissa Leach. 1995. Misreading the African Landscape: Society 
and ecology in a forest – savannah mosaic. London: Routledge. pp. 86 – 113. 
 
Jafri, S. S. A.  1990. Deforestation and land degradation in central zone of India: a study 
on ecology. Lucknow: Giri Institute of Development Studies, Series title: Working paper 
(Giri Institute of Development Studies) no. 102. 
 
Ingram, G. B. 1992. The remaining islands with primary rainforest: A global resource. 
Environmental Management 16(5): 585 - 595.  
 
Ingram, G. B. 1994. The ecology of a conflict. In Clayoquot & Dissent. R. Hatch and L. 
Maingon (editors). Vancouver, Ronsdale Press. pages 9 - 71. 
 
Ingram, G. B. 1995. Conserving habitat and biological diversity: A study of obstacles on 
Gwaii Haanas, British Columbia. Forest and Conservation History (North Carolina) 39(2): 
77 - 89. 
 
Ingram, G. B. 1995. Reclaiming territory through conservation areas: Gwaii Haanas, 
Haida Gwaii, 1851-1993. UnderCurrents (Toronto) Politics of Natural Space issue: 42 - 
48. 
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Ingram, G. B. 1995. Landscapes of (un)lawful chaos: Conflicts around temperate rain 
forest and biological diversity in Pacific Canada. RECIEL: Review of European Community 
& International Environmental Law (London) 4(3): 242 - 249. 
 
Koninck, Rodolphe de. 1999. Deforestation in Viet Nam. Ottawa, Canada: International 
Development Research Centre 
 
Kummer, David M. 1992. Deforestation in the postwar Philippines. Chicago: University 
of Chicago Press, 1992. 
 
Malayan Nature Society. 1987. Vanishing forest: The human consequences of 
deforestation: a report for the Independent Commission on International Humanitarian 
Issues. Kuala Lumpur, Malaysia: Malayan Nature Society. 
 
McCann, James. 1998. A tale of two forests: narratives of deforestation in Ethiopia, 
1840-1996. Boston, Massachusetts: African Studies Center,  Boston University. Series 
title: Working papers in African studies no. 209. 
 
Medley, Kimberly E. 1998. Landscape change and resource conservation along the Tana 
River, Kenya in Nature’s Geography: New lessons for conservation of developing 
countries. (Karls S. Zimmerer & Kenneth R. Young eds.). Madison, Wisconsin: 
University of Wisconsin Press. pp. 39 – 55. 
 
Najada, Ibrahim. 1974. La deforestation en Afrique seche. Dakar, Senegal: Nations 
Unies, Institut africain de developpement economique et de planifications. 
 
Oguntala, Akin B. 1986. Conference (16th: 1986: Minna, Nigeria) The challenge of 
deforestation in Nigeria: proceedings of the 16th Annual Conference of the Forestry 
Association of Nigeria, Minna, Niger State, 7th-11th December, 1986 /. [Ibadan, 
Nigeria]: Forestry Research Institute of Nigeria. 
 
Rajala, Richard A.  1998. Clearcutting the Pacific Rain Forest: Production, Science, and 
Regulation. Vancouver: UBC Press. 
 
Stevens, Stanley Francis. 1986. Forests of the Raj: Colonialism, deforestation, and 
conflict in the Indian Himalaya. Ph.D. dissertation, University of California, Berkeley, 
NRLF C 2 931 319. 
 
Taylor, Alan H. and Qin Zisheng. 1998. Forest landscape dynamics and panda 
conservation in southeastern China. in Nature’s Geography: New lessons for 
conservation of developing countries. (Karls S. Zimmerer & Kenneth R. Young eds.). 
Madison, Wisconsin: University of Wisconsin Press.  pp. 56 – 74. 
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Tucker, R. and J. F. Richards (eds.). Global Deforestation and the 19th Century World 
Economy. Durham, North Carolina: Duke University Press. 
 
Utting, Peter. 1991. The social origins and impact of deforestation in Central America. 
Geneva, Switzerland: UNRISD. Series title: Discussion paper (United Nations Research 
Institute for Social Development) 24. 
 
Sunderlin, William D. and Ida Aju Pradnja Resosudarmo. 1996. Rates and causes of 
deforestation in Indonesia: Towards a resolution of the ambiguities. Jakarta, Indonesia: 
Centre for International Forestry Research. Series title: CIFOR occasional paper no. 9.  
 
Swope, Lindsey Hopkins. 1995. Factors influencing rates of deforestation in Lijiang 
County, Yunnan Province, China: a village study. Ph.D. dissertation, University of 
California, Davis, UCD Shields LD781.D5j 1995 S967. 
 
Stevens, Stanley Francis. 1986. Forests of the Raj: Colonialism, deforestation, and 
conflict in the Indian Himalaya. Ph.D. dissertation, University of California, Berkeley, 
NRLF C 2 931 319. 
 
Thiele, Rainer. 1993. Public policies and deforestation in Indonesia. Institut fur 
Weltwirtschaft an der Universitat Kiel. Series title: Kieler Arbeitspapiere; Arbeitspapier 
Nr. 605. 
 
Vincent, Jeffrey R. and Yusuf Hadi. 1991. Deforestation and agricultural expansion in 
Peninsular Malaysia. Cambridge, Massachusetts: Harvard Institute for International 
Development, Harvard University.Series title: Development discussion paper no. 396.  
 
Whitlow, J. R. 1980. Deforestation in Zimbabwe: Problems and prospects. Harare 
(Salisbury): University of Zimbabwe. 
 
Whitmore, T. C. and J.A. Sayer. 1992. Tropical deforestation and species extinction. 
London: Chapman & Hall. 
 
Whitmore, T. C. 1997.  Tropical forest disturbance, disappearance and species loss. In 
Tropical Forest Remnants: Ecology, Management, and Conservation of Fragmented 
Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). London: 
University of Chicago Press. pp. 3 – 12. 
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Spatial decision-making for forest conservation and rehabilitation 
Week III day 1. Monday, 20 March 
 

lecture b. 
The ecology of forest degradation: 

Ecosystem types, impacts of 
land use & implications for 

decision-making 
(Ingram) room 4-024  
 
importance & role of this material: 
Definitions of forest degradation and loss remain contentious. If is therefore worth 
reviewing the different positions that stimulate or constrain people in defining problems 
of forest degradation and loss. 
 
major ideas: 
Differences in interpretations of forest degradation and loss invariably reflect divergent 
social relationships to forest tracks and specific forest resources in particular. 
 
To a large degree, understanding forest degradation and loss is about developing 
numerous dimensions of matrices. The review the concept of  environmental matrix in 
terms of cause-effect relationships and cumulative change (of a forest, ecosystem, 
district, and community). With this matrix concept in mind, we can construct lists of 
factors and relationships beginning with the ones below. 
 
Certain practices, some of which at certain levels of intensities on certain sites, lead to 
forest degradation and loss. Some of these practices include: 

• conversion from forest to agriculture (with certain kinds of technology such as 
fire and heavy equipment); 

• over-grazing 
• conversion from forest to urban areas; 
• slash and burn, ‘swidden’; 
• certain timber harvesting practices; 
• fuelwood harvesting and other subsistence-based removal of wood and other 

forest products;  
• roads and other site planning (when engineering is poor and leads to mass 

wasting and severe erosion); 
• introduction of invasive species and arrest forest regeneration and that can 

actually destroy existing forests; 
• planting of species that are not viable for long-term forest viability; 
• ‘highgrading’ and other forms of negative genetic manipulation and loss of 

intra-specific variability (genetic fitness); 
• intensive cutting over short periods over large areas (effectively destroying the 

structure of the landscape mosaic in terms of ‘landscape matrices’). 
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5. Certain forest ecosystems, locations, and sites are more vulnerable than others to 
particular change factors including: 

• highly complex forest ecosystems with species with very specialized 
reproductive and food web requirements (the humid tropics); 

• forests with especially valuable timber (and other forest resources) which are 
targeted because of short-term profit advantages; 

• forest types that are uncommon but not documented (often with numerous rare 
and endemic species); 

• forests near roads and relatively easy road access (similarly for barge access); 
• valley bottom and riparian forest that is easily accessible and often close to 

human settlements (when these favour valley bottoms and rivers – with 
exceptions in areas with heavy malaria etc.); 

• smaller islands because of relatively easy sea access and often higher human 
populations (because of relatively advantageous environments) (Ingram 
1992); 

• forests on steep slopes where tree removal leads to erosion; 
• forests near settlements (though sometimes the opposite has been also true as 

was noted by Fairhead and Leach 1995); and 
• forests destroyed by an invasive non-native species such as Imperata spp. 

grass that arrests forest regeneration after cutting and burning and Japanese 
kudzu which invades ancient forest and destroys the canopy trees in the 
eastern United States. 

[The participants in the module can expand this list based on the situations in their 
countries.] 

 
illustrations & exercises: 
Work in teams of three and spend ten minutes per country to define (in no more than 50 
words each) the ecological aspects of forest degradation and loss in terms of the 
following criteria: 

1. forest canopy; 
2. range of successional phases; 
3. regenerative capacities of the forest; 
4. woody biomass; 
5. biological diversity; 
6. output of timber products; 
7. output of non-timber forest products; and 
8. recreational, aesthetic and religious values of the forest. 

 
Define ‘forest degradation’ and ‘forest loss’, and the threshold between them, in terms of 
these things for each country. Each participant will make a 2 minute presentation.  
 
references & background material: 
Antrop, Marc. 2000. Background concepts for integrated landscape analysis. Agriculture, 
Ecosystems and Environment (77)1-2:17-28 
<http://www.elsevier.nl/inca/publications/store/5/0/3/2/9/8/index.htt> 
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Chomitz, Kenneth M. and David A. Gray. 1995. Roads, lands, markets, and 
deforestation: a spatial model of land use in Belize. Washington, D.C.: World Bank, 
Policy Research Dept., Environment, Infrastructure, and Agriculture Division. Series 
title: Policy research working papers 1444.  
Electronic location: http://www.worldbank.org/html/dec/Publications/Workpapers/ 
 
Formann, Richard T. T. 1995. Land Mosaics: The Ecology of Landscapes and Regions. 
Cambridge: Cambridge University Press. 
 
Formann, Richard T. T. and Michel Godron. 1986. Landscape Ecology. London: John 
Wiley. 
 
Hamilton, A. C. (Alan Charles). 1984. Deforestation in Uganda.: Oxford UK: Oxford 
University Press. 
  
Haught, Jeanne Vay. 1992. The political economy of deforestation in Haiti. Ph.D. 
dissertation, University of California Los Angeles, UCLA URL LD 791.8 G2 H293. 
 
Jarosz, Lucy. 1996. Defining deforestation in Madagascar. in Liberation Ecologies: 
Environment, development, social movements. (Richard Peet and Michael Watts. eds.). 
Routledge: London. pp  148 – 164. 
 
Kaimowitz, David. 1996. Livestock and deforestation: Central America in the 1980s and 
1990s: a policy perspective. Jakarta, Indonesia: Centre for International Forestry 
Research. Series title: CIFOR special publication. 
 
Pickett, S. T. A. and P. S. White (eds.). 1985. The Ecology of Natural Disturbance and 
Patch Dynamics. New York: Academic Press. 
 
Richards, John F. and Richard P. Tucker. 1988. World deforestation in the twentieth 
century. Durham, North Carolina: Duke University Press. 
 
Thomas, D. S. G. and R. G. Allison. 1993. Landscape Sensitivity. New York: John Wiley. 
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Spatial decision-making for forest conservation and rehabilitation 
day 1. Monday, 20 March 
 

Week III study / research day afternoon: 
Completion of the first draft of the text of the final project;  
development of the verbal and graphic presentation 
 
 
Tuesday, March 21 

Week III study / research day morning 
individual / team meetings with Ingram  
1000 – 1200 hr, room 4-005  
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Tuesday, March 21 
afternoon workshop a: 

Forest degradation as loss of 
biomass,  

ecosystem functions & 
biological diversity: 

The policy implications 
(Ingram) room 4-024 
 
importance & role of this material: 
The significance of this material is in the growing importance of the degradation and loss 
of forest to a wide range of human activities and policy-making.  
 
major ideas: 
1. The loss of forest has occurred at such a rapid scale in the last fifty years that these 

loss of ecological services are (negatively) affecting most people on the planet. 
2. The perception of these changes and losses are increasingly driving public policy at 

regional, national and international levels.  
 
a number of international instruments have emerged especially: 
• International Tropical Timber Organization (ITTO) 
• Convention on Biological Diversity 
• Kyoto Protocols to slow global warming (and for carbon accounting including 

sequestration in forests) 
 
Other areas of international concern, that involve forests, include comanagement by 
indigenous and tribal people (often of remaining forest), non-timber forest products, and 
genetic resources.   
 
illustrations & exercises: 
1. Participants will break into groups of 3 and for 15 minutes list the perceived loss of 

natural services that have been lost with forest degradation and destruction in their 
respective countries. After 15 minutes, this combined list can be grouped into 
perceptions that have lead to particular policies (with examples for each) and those 
perceptions that have not lead to changes in public policy.  

2. All together, participants will then make a long list of perceived losses and identified 
the subset of concerns that have influenced international policy with a subsequent 
discussion identifying the factors that have influenced why some (and whose) 
concerns have been more influential than others. 

 
references & background material: 
Congressional Research Service, Library of Congress (USA). 1989. Tropical 
deforestation: international implications. Washington D.C.: Library of Congress. 
Congressional Research Service; IB89010. 
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Houghton, R. A. 1995. The role of tropical deforestation in the global carbon cycle: 
spatial and temporal dynamics; final technical report. [Washington, D.C.: National 
Aeronautics and Space Administration ; Springfield, Va.: National Technical Information 
Service, distributor, 1995]. Series title: NASA contractor report NASA CR-199232.  
 
Intergovernmental Panel on Climate Change (R. T. Watson, I. R. Nobel, B. Bolin, N. H. 
Ravindranath, D. J. Verardo and D. J. Dokken eds.). 2000. Land Use, Land-Use Change, 
and Forestry. Cambridge UK: Cambridge University Press. 23 – 51. 
 
Lakshman D. Guruswamy. 1999. The Convention on Biological Diversity: exposing the 
flawed foundation. Environmental Conservation 26(2): 79 - 82. 
 
Laurance, W. F., S. G. Laurance, L. V. Ferreira, J. Rankin-de Merona, C. Gascon, and T. 
E. Lovejoy. 1997. Biomass collapse in Amazonian forest fragments. Science 278: 1117-
1118. 
 
Myers, Norman. 1989. Deforestation rates in tropical forests and their climatic 
implications: a Friends of the Earth report. London: Friends of the Earth Trust, 1989 
(1991 printing). 
 
Stowe, Robert C. 1987. United States foreign policy and the conservation of natural 
resources: the case of tropical deforestation. Natural Resources Journal 27 (1). 
  
United States Congress. 1981. House Committee on Foreign Affairs. Subcommittee on 
International Organizations. Tropical deforestation: hearings before the Subcommittee on 
International Organizations of the Committee on Foreign Affairs, House of 
Representatives, Ninety-sixth Congress, second session: an overview. Washington: U.S. 
G.P.O., 1981.  
 
United States Congress.1983. House Committee on Science and Technology. 
Subcommittee on Natural Resources, Agriculture Research, and Environment.  
Deforestation: Environmental impact and research needs: joint hearing before the 
Subcommittee on Natural Resources, Agriculture Research, and Environment of the 
Committee on Science and Technology. Washington, D.C.: U.S. G.P.O. 
 
United States. General Accounting Office. 1982. Changes needed in U.S. assistance to 
deter deforestation in developing countries: report to the Congress / by the Comptroller 
General of the United States. Washington, D.C.: U.S. General Accounting Office.  
 
U.S. Strategy Conference on Tropical Deforestation. 1978. Proceedings of the U.S. 
Strategy Conference on Tropical Deforestation, June 12-14, 1978, Washington, D.C. 
sponsored by U.S. Department of State and the U.S. Agency for International 
Development. Washington, D.C.: Office of Environmental Affairs, Dept. of State.  
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Whitmore, T. C. and J.A. Sayer. 1992. Tropical deforestation and species extinction. 
London: Chapman & Hall. 



Dr. Gordon Brent Ingram, Professor Alfred de Gier & Ir. Edwin Keizer  
Forest Sciences Division, ITC 

Notes on lectures & exercises 
Module 9 Forest degradation & rehabilitation, 6 March, 2000 – 24 March, 2000 
 

68 

Tuesday, March 21 
workshop b: 

Averting ecological degradation 
that becomes  
forest loss: 
Identifying   

alternative interventions 
(Ingram) room 4-024 
 
importance & role of this material: 
This is the major outline of determining alternative sets of interventions or strategies for 
forest management and protection – as well as for social development. The focus is on 
identifying various scenarios for protection of forest. 
 
major ideas: 
The central topic in this discussion is the means to use information to be anticipatory 
and proactive and to anticipate (and counter before they progress) certain combinations 
of change factors (that can lead to forest degradation and loss). 
  
An intervention or tactic is a means to lessen particular aspects of forest degradation and 
loss. Forestry as an applied science (and art) embodies combined interventions as 
strategies.   
 
A management field is a set of possible interventions for a particular end in a particular 
jurisdiction. The management field of a forest and surrounding community includes: 
laws, regulations, the administrative means to implement desired interventions, as well as 
a range of political economic, social and cultural factors that lay the basis for evaluating 
feasibility and possible effectiveness of certain strategies.  
 
These possible interventions and tactics can be inventoried for costs, benefits, 
advantages, disadvantages, and short and longer-term viability. 
 
A set of possible alternatives or scenarios is of more than one set of possible responses 
for the same end (i.e. sustainable utilization of certain outputs or locations, forest 
conservation). 
 
There are various kinds or typologies of strategies to counter forest degradation and loss. 
Each strategy involves different environmental (and social) costs and are not entirely 
equal though their theoretical outcomes might be similar. Often such strategies are 
blended together which is often confusing for many whom are involved. Sometimes 
different aspects work against each other (often making the strategies ineffective).  The 
following are some examples of divergent strategies. 
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     priorities, strengths, weaknesses, benefits, costs 
sustainable development – This is economic development and land use based on ideals 
of carrying capacity and knowledge to avert impairment of forest ecosystems. The 
essence is decision-making always informed by information on ecosystems.  Sustained 
use lays the basis for social (and political) interests for the protection of resources for the 
long-term. Such strategies, which are now the dominant paradigm in natural resources 
management, require stable management systems run by a democratic state without much 
corruption and where people largely obey laws. In order for sustainable development to 
be sustained over the long-term social inequities must lessen. The internal management 
costs (especially for obtaining and using information) are often high. 
 
forest reserve & park establishment – This strategies relies heavily on the state to 
create, maintain and protect little islands of protected forest and habitat. This approach 
has been most developed in the now century-old systems of national parks and forests in 
countries such as the United States. The drawback is that the protected habitat in these 
islands are typically only a portion of the local landscape and biological diversity. Human 
communities have been, too often, been excluded for supposedly being unnatural. 
Another drawback is that at different times the state is too weak to counter powerful 
forces that want resources from these parks and reserves. And other disadvantage is that a 
relatively concentrated amount of power of land use is required. This state power is 
vulnerable to political interference, ideological swings and corruption.  
 
grassroots, ngos & community-based activism – This strategy emphasizes building 
institutions for social (and environnental) equity in rural areas including villages, towns 
and smaller cities. Often, traditional land tenure systems are emphasized with local 
mechanisms to maintain traditional tenure while expanding social equity. But this 
approach is often made ineffective and neutralized by economic (and political) forces of 
globalization.  
 
the forces of the ‘free’ market – This approach is to develop economic sectors that are 
invested in conservation especially as with ecotourism and conservation of genetic 
resources (involving exchanges based on intellectual property frameworks). These 
conservation-oriented sectors are thought to be the best counter to groups pressuring for 
short-term extraction of resources. But there is no guarantee that markets are ever really 
‘level playing fields’ and that sustained ecotourism, for example, could ever involve the 
accumulation (and power) that forces of short-term extraction (such as logging and 
mining companies) have acquired. 
 
social strife & dysfunctional economies – Sometimes communities and social groups 
are too stressed and preoccupied that they do not have an opportunity or level of 
organization to focus on economic benefits through over-exploitation of the forest. On 
the other hand, it is in these conditions that effective management is rare possible. Only 
sometimes is there a kind of conservation by default. Recent examples include Cambodia, 
Congo, Angola, and Sudan. Such effective forms of forest conservation are highly  
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unsustainable but can provide a foothold for subsequent forest protection that is more 
comprehensive.   
 
illustrations & exercises: 
1. listing and comparing tactics for various strategies 
For each of the forest protection and conservation strategies listed above, each student 
can suggest one kind of tactic that has been employed (and whether it has been eventually 
considered successful, unsuccessful, socially acceptable or not acceptable) in their own 
countries (five minutes before exercise to talk in groups). 
 
2. Each student revisits their forest ecosystems and their definitions of forest degradation 
and loss. In the same groups as before, discuss for ten minutes which of the approaches, 
or strategies, above are probably going to work best for the next ten years and for the next 
fifty years. Each student will then be asked to give a three minute argument to the class 
emphasizing the link between aspects of their definitions of forest degradation and loss 
and the strategies to counter those processes. 
  
references & background material: 
Brosius, J. Peter. 1990. After Duwagan: Deforestation, succession, and adaptation in 
Upland Luzon, Philippines. Ann Arbor, Michigan: Center for South and Southeast Asian 
Studies, University of Michigan. Series title: Michigan studies of South and Southeast 
Asia; no. 2. 
 
Johnson, Brian, D. G. 1991. Responding to tropical deforestation: an eruption of crises, 
an array of solutions. [Washington, D.C.]: World Wildlife Fund & Conservation 
Foundation. London: World Wide Fund for Nature. Series title: An Osborn Center 
research paper. 
 
Jordan, Carl F. 1985. Nutrient cycling in tropical forest ecosystems: Principles and their 
application in management and conservation. New York: Wiley. 
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Week III day 2 Wednesday, 22 March 
 

lecture a. 
Minimizing  

forest fragmentation 
(Ingram) room 4-024 
 
importance & role of this material: 
Fragmentation of a small number of larger tracts of forest into a larger number of smaller 
tracts, of less total area, is a central process in the cycles of forest degradation, loss and 
further degradation. In this session, we revisit some decision-making frameworks that 
contribute to intensification of fragmentation and then explore some alternatives. 
 
major ideas: 
Much of forest fragmentation involves: 
 

1. clearing with some portion of the area dedicated for land cover other than 
forest; 

2. increasing distance between areas of remaining forest;  
3. loss of connectivity between areas of remaining forest; 
4. degradation of the edges of the remaining forest tracts; and 
5. the effective conversion of remaining forest mosaics of mixed age classes 

(landscape heterogeneity) to more even-aged and younger successional phases 
(typically with substantially lower habitat and species diversity). 

 
These cycles can occur relatively swiftly, such as over a year, or more slowly over a 
decade or quarter century. These are cumulative changes that can involve numerous 
combinations of  land use practices and social groups across the space of a forested 
district. 
 
illustrations & exercises: 
1. Participants are asked to make groups of  three to work together for a half hour. Each 
participant is asked to choose one district, that they know relatively well (and can map by 
memory) and to describe it to the group. The process of working from memory involving 
‘cognitive mapping’ which is a useful way to begin to organize information on places in 
which we have worked, lived and for which we often have almost too much knowledge.   
 
In recent decades the area chosen has had large tracts of forest but now much has been 
lost. Discuss in the group the progression of change described above for each area. After 
ten minutes, choose the district that best can be used to illustrate the processes outlined 
above. Then make four maps of the forest cover of the district at four points over the last 
50 years to best illustrate these changes. Differentiate between: 
  

• relatively unaltered and mixed forest,  
• degraded forest, and  
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• former forest converted to other land use and vegetation.    
 
2. Choose one of the four maps to refine and transfer to an overhead transparency. Lay 
the maps out on paper and then trace over them on transparency sheets in order to present 
them to the class. 
 
3. Discuss in your group up to 10 possible responses to curtail and reverse the 
fragmentation that you mapped on the transparency. Choose the three interventions / 
tactics / strategies that you think would be most effective at this time and discussion 
while presenting the transparency. 
 
references & background material: 
Burgess, R. L. and D. M. Sharpe. 1981. Forest Island Dynamics in Man-Dominated 
Landscapes. New York: Spinger-Verlag. 
 
Dale, Virginia H. and Scott M. Pearson. 1997. Quantifying habitat fragmentation due to 
land use change in Amazonia. In Tropical Forest Remnants: Ecology, Management, and 
Conservation of Fragmented Communities. William F. Laurance and Richard O. 
Bierregaard, Jr. (eds.). London: University of Chicago Press. pp. 400 – 409. 
 
Ferreira, L. V., and W. F. Laurance. 1997. Effects of forest fragmentation on mortality 
and damage of selected trees in central Amazonia. Conservation Biology 11:797-801. 
 
Ingram, G. B. 1992. Fragmentation: Towards an expanded of the vulnerability of forest 
habitats on islands. Proceedings of the symposium, In Harmony with Nature, International 
Conference on the Conservation of Tropical Biodiversity. Kheong, Y. S. and L. S. Win 
(editors). 94 - 121. Kuala Lumpur, Malaysia, Malayan Nature Society. 
 
Kapos, Valerie, Elisa Wandelli, Jose Luis Camargo, Gislene Ganade. 1997. Edge-related 
changes in environments and plant responses due to forest fragmentation in central 
Amazonia. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 33 – 44. 
 
Laurance, W. F., and E. Yensen. 1991. Predicting the impacts of edge effects in 
fragmented habitats.  Biological Conservation 55:77-92. 
 
Laurance, W. F. 1991. Edge effects in tropical forest fragments: application of a model for 
the design of nature reserves. Biological Conservation 57:205 -219. 
 
Laurance, W. F. 1994. Rainforest fragmentation and the structure of small mammal 
communities in tropical Queensland.  Biological Conservation 69: 23-32. 
 
Laurance, W. F.  1997. Responses of mammals to rainforest fragmentation in tropical 
Queensland: a review and synthesis. Wildlife Research 24: 603-612. 
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Laurance, W. F., and C. Gascon. 1997. How to creatively fragment a landscape. 
Conservation Biology 11:577-579. 
 
Laurance, W. F., C. Gascon, and J. M. Rankin-de Merona.  1999.  Predicting effects of 
habitat destruction on plant communities: a test of a model using Amazonian trees. 
Ecological Applications 9:548-554. 
 
Laurance, W. F., S. G. Laurance, L. V. Ferreira, J. Rankin-de Merona, C. Gascon, and T. 
E. Lovejoy. 1997. Biomass collapse in Amazonian forest fragments. Science 278: 1117-
1118. 
 
Schedlhas, John and Russell Greenberg (eds.). 1996. Forest Patches in Tropical 
Landscapes. Washington, D.C.: Island Press. 
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Week III day 2 Wednesday, 22 March 
 

lecture b: 
Social &  

political economic  
models of 

deforestation with implications for 
decision-making 

 
(Ingram)  room 4-024 
 
importance & role of this material: 
Countering forest degradation and loss is as much about building and rebuilding 
frameworks of land use planning and management, for sustainability, as making specific 
decisions on forests. In this session, we review the contexts of decision-making and some 
social and political models of the pressures at work – forces that often counter or 
undermine efforts to form conservation-oriented programmes. 
 
major ideas: 
Forest degradation, loss and further fragmentation often involve cumulative human 
pressures that include factors of: 
 

1. demographics; 
2. culture; 
3. political economy;  
4. institutions; and 
5. technology. 

 
There are a range of socio-economic models of deforestation (as a start, see Kaimowitz  
and Angelsen 1998). 
 
illustrations & exercises: 
Break into the same groups as for the previous exercise and discuss the district that was 
used to illustrate fragmentation processes. Work together for half an hour. Discuss the 
forces behind the fragmentation and outline what information is known and what needs to 
be known in order to understand the roles of the following factors (listed above): 
 

1. demographics; 
2. culture; 
3. political economy;  
4. institutions; and 
5. technology. 
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Organize the known information and the questions for further research, ‘the unknown’, in 
two vertical columns. List the five most important facts that are known and the five most 
important questions to be answered for each of the five sets of factors listed above. 
 
references & background material: 
Blaikie, P. and H. Brookfield. 1987. Land Degradation and Society. London: Menthuen. 
 
Brown, Katrina and P. Pierce. 1994. The Causes of Tropical Deforestation: The economic 
and statistical factors giving rise to the loss of tropical forest. London: UCL Press. 
 
Buchy, M.; Hoverman,  S. 2000. Understanding public participation in forest planning: a 
review. Forest Policy and Economics 1(1):15-25. 
<http://www.elsevier.com/inca/publications/store/6/2/0/1/5/7/> 
 
Bulte, Erwin and Daan van Soeste. 1995. Tropical deforestation, timber concessions, and 
slash and burn agriculture: Why encrouchment may promote conservation of primary 
forests. Wageninen, Netherlands: Wageninen Agricultural University Faculty of 
Economics. 
 
Collins, Jane Lou and Michael Painter. 1986. Settlement and deforestation in Central 
America: a discussion of development issues. Worcester, Massachusetts: Clark 
University, International Development Program & Binghampton, N.Y.: Institute for 
Development Anthropology. Series title: Cooperative agreement on human settlements 
and natural resource systems analysis. Series title: Working paper (Institute for 
Development Anthropology (Binghamton, N.Y.)); no. 31.  
 
Cropper, Maureen L., Charles Griffiths, and Muthukumara Mani. 1997. Roads, 
population pressures and deforestation in Thailand, 1976-1989. Washington, D.C.: World 
Bank, Policy Research Dept., Environment, Infrastructure, and Agriculture Division. 
Series title: Policy research working papers; WPS 1726. Electronic location:  
http://www.worldbank.org/html/dec/Publications/Workpapers/  
 
Diegues, Antonio Carlos Sant'Ana. 1992. The social dynamics of deforestation in the 
Brazilian Amazon: an overview. with an appendix by Paulo Kageyama and Virgilio 
Viana. Geneva, Switzerland: United Nations Research Institute for Social Development. 
Series title: Discussion paper (United Nations Research Institute for Social Development) 
36. 
 
Godoy, Ricardo. 1996. The effects of economic development on neotropical 
deforestation: household and village evidence from Amerindians in Bolivia. Cambridge, 
Mass.: Harvard Institute for International Development, Harvard University, Series title: 
Development discussion paper: no. 540. 
 
Nelson , Gerald C., Virginia Harris , Steven W. Stone. 1999. Spatial Econometric 
Analysis and Project Evaluation: Modeling Land Use Change in the Darién. Washington, 
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D.C.: Inter-American Development Bank. 
http://www.iadb.org/sds/utility.cfm/488/ENGLISH/pub/1355 
 
Hall, Anthony L. 1991. Developing Amazonia: Deforestation and social conflict in 
Brazil's Carajas programme. Manchester UK: Manchester University Press. 
 
Hampton, Stephen Carr. 1997. An examination of deforestation in sub-saharan Africa at 
the household farm level. Ph.D. dissertation, University of California at Davis. UCD 
AgResEcon LD781.D5j 1997 H368. 
 
Harrigan, Frank. 1993. A general equilibrium analysis of the costs of tropical forest 
conservation: the case of Malaysia. Perth, Western Australia: Dept. of Economics, 
University of Western Australia, Series title: Working papers in quantitative economics 
and econometrics working paper 93-05.  
 
Homma, Alfredo Kingo Oyama. 1993. Dynamics of deforestation and burning in 
Amazonia: a microeconomic analysis. London: Rural Development Forestry Network, 
Overseas Development Institute. Series title: Network paper (Rural Development 
Forestry Network (Overseas Development Institute). 
 
Ingram, G. B. 1994. The ecology of a conflict. In Clayoquot & Dissent. R. Hatch and L. 
Maingon (editors). Vancouver, Ronsdale Press. pages 9 - 71. 
 
Ives, J. and D.C. Pitt (eds.). 1988. Deforestation: Social dynamics in watersheds and 
mountain ecosystems. London: Routledge. 
 
Jepma, C. J. 1995. Tropical Deforestation: A socio-economic approach. London: 
Earthscan. 
 
Kahn, James R. and Judith A. McDonald. 1997. The role of economic factors in tropical 
deforestation. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 13 – 28. 
 
Kaimowitz, David and Arild Angelsen. 1998. Economic Models of Tropical 
Deforestation: A review. Bogor, Indonesia: CIFOR. 
 
MacKerron, Conrad B & Douglas G. Cogan (eds.). 1993. Business in the rain forests: 
corporations, deforestation and sustainability. Washington, D.C.: Investor Responsibility 
Research Center. 
 
Mahar, Dennis J. 1989. Government policies and deforestation in Brazil's Amazon 
Region. Washington, D.C.: World Bank. 
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Lambin, Eric and Benoit Mertens. Human ecology, remote sensing and spatial modelling 
of land-use changes in Africa. 7/1999 on file, Department of Geography, University of 
Louvain, Louvain-la-Neuve, Belgium. 
 
Tsing, Anna Lowenhaupt. 1993. In The Realm of the Diamond Queen: Marginality in an 
out-of-the-way place. Princeton, New Jersey, Princeton University Press. 
 
Soest, D. van. and R. Lensink. 1997. Foreign transfers and tropical deforestation: What 
terms of conditionality? Research report: Graduate school, Research Institute Systems, 
Organizations and Management, Groningen, Netherlands: University of Groningen. 
 
Southgate, Douglas DeWitt, 1998. Tropical forest conservation: An economic assessment 
of the alternatives in Latin America. New York: Oxford University Press.  
 
Southgate, Douglas DeWitt. 1991. Tropical deforestation and agricultural development in 
Latin America. Washington, D.C.: Policy and Research Division. Series title: Division 
working paper (International Bank for Reconstruction and Development. Environment 
Dept.); no. 1991-20.  
 
Sponsel, L. E., T. N. Headland, R. C. Bailey. 1996. Tropical Deforestation: The Human 
Dimension. New York: Columbia University Press. 
 
Sungsuwan, Somthawin. 1985. A study on the causes of deforestation in Northeast 
Thailand. Ph.D. dissertation University of California Berkeley. University of California 
Berkeley. BioSci SD418.3.T3 S69 1985  
 
Utting, Peter. 1993. Trees, people, and power: Social dimensions of deforestation and 
forest protection in Central America. London: Earthscan. 
 
Vincent, Jeffrey R. & Merel Newmark. 1992. Deforestation and economic growth when 
food is nontradeable. Cambridge, Massachusetts: Harvard Institute for International 
Development, Harvard University. Series title: Development discussion paper no. 420.  
 
Von Amsberg, Joachim. 1994. Economic parameters of deforestation / Joachim von 
Amsberg. Washington, DC: World Bank, Policy Research Dept., Environment, 
Infrastructure, and Agriculture Division. Series title: Policy research working papers 
1350. Electronic location:  
http://www.worldbank.org/html/dec/Publications/Workpapers/ 
 
Wibowo, Dradjad Hari. Clement A. Tisdell, and R. Neil Byron. 1997. Deforestation and 
capital accumulation: lessons from the Upper Kerinci Region, Indonesia. Brisbane, 
Queensland: University of Queensland, Dept. of Economics. Series title: Working papers 
on economics, ecology and the environment no. 8. 
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Wickramasinghe, Anoja. 1994. Deforestation, women and forestry: The case of Sri 
Lanka. Utrecht, Netherlands: Institute for Development Research & Amsterdam: 
International Books. 
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Week III day 2 Wednesday, 22 March 
 

afternoon workshop a: 
Identifying & managing 
institutional factors in 

forest degradation & loss 
(Ingram) room 4-024 
 
****For 2000, this material is offered to the student in an optional tutorial in Ingram’s 
office hours.**** 
 
importance & role of this material: 

 
major ideas: 

 
illustrations & exercises: 
  
references & background material: 
Binswanger, Hans P. 1989. Brazilian policies that encourage deforestation in the 
Amazon. Washington D.C.: World Bank. Series title: Environment Department working 
paper; no. 16. 
 
Bryant, Raymond L. 1996. The Political Ecology of Forestry in Burma. Honolulu: 
University of Hawaii Press. 
 
Dauvergne, Peter. 1997. Globalisation and deforestation in the Asia-Pacific, Australia: 
Research School of Pacific Studies, Australian National University.Series title: Working 
paper (Australian National University. Dept. of International Relations) 1997/7. 
 
Ghimire, Madhav Prasad. 1989. Distribution of authority for the conservation of forest 
resources: an analysis of the community forestry policy of Nepal. Ph.D. dissertation on 
file University of California, Berkeley. BioSci SD8 .G342  
 
Gillis, Malcolm and Robert Repetto. 1988. Deforestation and government policy / by 
Malcolm Gillis and. San Francisco, California: International Center for Economic 
Growth, Series title: Occasional papers (International Center for Economic Growth): no. 
8. 
 
Graner, Elvira. 1997. The political ecology of community forestry in Nepal. Verlag fur 
Entwicklungspolitik, 1997. Series title: Freiburger Studien zur geographischen 
Entwicklungsforschung, Freiburg, Germany: Studies in development geography 14. 
 
Gronow, Jane and Narayan Kaji Shrestha. 1991. From mistrust to participation: the 
creation of a participatory environment for community forestry in Nepal. London: ODI, 
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Social Forestry Network. Series title: Network paper (Social Forestry Network (Overseas 
Development Institute)).  
 
Ingram, G. B. 1989. Planning district networks of protected habitat conservation of 
biological diversity: A manual with applications for marine islands with primary rainforest. 
With case studies on Burnaby Island, Gwaii Haanas, Haida Gwaii (Queen Charlotte 
Islands), British Columbia; Siberut Island, Sumatera Barat, Indonesia; and Fergusson 
Island, D'Entrecasteaux Islands, Milne Bay Province, Papua New Guinea. Ph.D. 
dissertation, University of California, Berkeley. 
 
Ingram, G. B. 1994. Institutional obstacles to conservation of habitat and biological 
diversity on Fergusson Island, Milne Bay Province, Papua New Guinea.  Pacific Affairs 
(Vancouver) 67(1): 26 - 45.  
 
Ingram, G. B. 1995. Conserving habitat and biological diversity: A study of obstacles on 
Gwaii Haanas, British Columbia. Forest and Conservation History (North Carolina) 39(2): 
77 - 89. 
 
Ingram, G. B. 1995. Reclaiming territory through conservation areas: Gwaii Haanas, 
Haida Gwaii, 1851-1993. UnderCurrents (Toronto) Politics of Natural Space issue: 42 - 
48. 
 
Ingram, G. B. 1995. Landscapes of (un)lawful chaos: Conflicts around temperate rain 
forest and biological diversity in Pacific Canada. RECIEL: Review of European Community 
& International Environmental Law (London) 4(3): 242 - 249. 
 
Nadarajah, Tahereh. 1993. Forest policy and conservation of Papua New Guinea's 
forests: A critique. Boroko, Papua New Guinea: National Research Institute. Series title: 
NRI discussion paper no. 70.  
 
Rajala, Richard A.  1998. Clearcutting the Pacific Rain Forest: Production, Science, and 
Regulation. Vancouver: UBC Press. 
 
Someshwar, ShivSharan. 1995. Macro policies, local politics: the official and the 
clandestine processes of deforestation in the Western Ghats of South Kanara, India. Ph.D. 
dissertation, University of California at Los Angeles, UCLA URL LD 791.9 U7 S696 
 
Wilson, Wilson. 1998. Talk and Log: Wilderness Politics in British Columbia. Vancouver: 
UBC Press. 
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Week III day 2 Wednesday, 22 March 
 

afternoon workshop b: 
Linked solutions to 

forest fragmentation and loss: 
Management, conservation,  
rehabilitation & restoration 

(Ingram) room 4-024 
 
****For 2000, this material is offered to the student in an optional tutorial in Ingram’s 
office hours.**** 
 
importance & role of this material: 
This is the followup discussion to the earlier lecture of the same title. 
 
major ideas: 

 
illustrations & exercises: 
  
references & background material: 
Agrasot, Paloma. 1983. Action locale contre la deforestation dans les pays en 
developpement: Afrique - Amerique Latine. Bruxelles: Bureau europeen de 
l'environnement.  
 
Agrasot, Paloma. 1984. L'Intervention de la CEE face aux problemes de la deforestation 
dans les PVD. edition mise a jour. Bruxelles: Bureau europeen de l'environnement. 
 
Deacon, Robert T. 1992. Controlling tropical deforestation: an analysis of alternative 
policies. Washington, D.C. (1818 H St., N.W., Washington 20433): Country Economics 
Dept., the World Bank, [1992]. Series title: Policy research working papers WPS 1029. 
 
Directorate of Forestry. 1994. Forestry action programme to combat deforestation in 
northern Namibia involving ex-combatants.Windhoek: Ministry of Environment and 
Tourism, Directorate of Forestry. 
 
Fearnside, Philip M. 1989. A prescription for slowing deforestation in Amazonia. in 
Environment Vol. 31, no. 4 (May 1989). 
 
Gamboa, Lorena. 1999. Alternatives to rainforest logging in a Chachi community in 
Ecuador. In Forests for the Future: Local strategies for forest protection, economic 
welfare and social justice. Paul Wolvekamp (ed.). London: Zed Books. pp. 91 – 98. 
 
Grainger, Alan. 1993. Controlling Tropical Deforestation. London: Earthscan. 
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Hecht, Susanna B. 1986. Deforestation in the Amazon Basin: policy and policy 
implementation. Los Angeles: Graduate School of Architecture and Urban Planning, 
University of California, Los Angeles, 1986 [i.e. 1987]. Series title: D (University of 
California, Los Angeles. Graduate School of Architecture and Urban Planning) 1987:4. 
  
Ingram, G. B. 1994. Rainforest conservation initiated by traditional island communities: 
Implications for development planning. Canadian Journal of Development Studies 
(Ottawa) XV(2): 193 - 218. 
 
Sobreviviancia. 1999. Protecting the last primeval forests of Paraguay. In Forests for the 
Future: Local strategies for forest protection, economic welfare and social justice. Paul 
Wolvekamp (ed.). London: Zed Books. pp. 99 -112. 
 
Spears, John. 1988. Containing tropical deforestation: a review of priority areas for 
technological and policy research. Washington, D.C.: World Bank Policy Planning and 
Research Staff, Environment Department. Series title: Environment Department working 
paper no. 10. 
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Week III day 3. Thursday, 23 March 
lecture a: 

Principles of  
forest 

ecosystem management & 
conservation planning 

(Ingram)  room 4-024 
 
importance & role of this material: 
Central to any strategy to reverse processes of forest degradation and rehabilitation is 
conservation of the natural habitats that remain. Conservation planning, with ongoing 
management, becomes central to any strategy to counter degradation as well as in forest 
ecosystem rehabilitation. This session outlines the key principles for forest ecosystem 
management and conservation in the world today. 
  
major ideas: 
ecosystem management typically emphasizes: 

• spatial units defined by biophysical factors rather than administrative 
boundaries; 

• maintaining all aspects of local biological diversity; 
• maintaining ecosystem functions and production capacities; 
• longer versus shorter-term concerns; 
• some human presence which is considered good or at least inevitable; and 
• maintaining a wider range of outputs and natural services rather than a few 

such as just timber production 
 

conservation planning typically emphasizes: 
• decisions based on knowledge of ecosystems with ongoing monitoring central 

to all management decisions; 
• decisions over a wide range of scales of space and time; 
• specific standards (‘criteria’) for the maintenance (‘conservation’) of intra-

specific variation, species, landscape and habitat attributes and ecosystems; 
• protection of inheritable diversity (‘biodiversity’) for at least three levels – 

intra-specific, species and ecosystems; 
• flexibility in and adaptability of decision-making (rather than fossilized 

ecosystems and protected areas); 
• protected areas as integrated parts of landscapes and conservation units; 
• more than one strategy for protecting habitat (i.e. national parks versus locally 

managed protected forests); and  
• heavy recognition on the social dimensions of land use and protected areas 

 
illustrations & exercises: 
Go back to the fragmented forest landscape which you described yesterday but work in 
new teams (with one member who knew the area of the map on each team). The one 
person who actually has worked in that area keeps the overhead maps and becomes the 
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expert to which the following questions can be asked in a briefing. Others in the group 
ask the following questions as if they were members of a team of advisors that could 
include two individuals who are either a  
 

a policy-maker from the central government,  
an officer of an international leading or technical support agency  
or a member of a highly influential non-governmental organization.   

 
Each group has exactly 20 minutes to determine and graphically present (on no more than 
3 pages) the following information: 
 

1. the number and types of different forest ecosystems in the areas; 
2. the status of each forest ecosystem type in terms of how much still remains 

compared to its historical extent in the areas; 
3. current threats to remaining forest; 
4. the history, extent and effectiveness of the current areas of protected forest; 
5. social, political economic and institutional / legal factors that limit the 

effectiveness of the current protected areas in maintaining local biological 
diversity; and 

6. the most serious gaps in current conservation programmes, emphasizing 
ecosystem management and conservation planning possibilities, that become 
priorities for financial and technical support and 

7. 1 policy change or new priority for land management and 1 new priority for 
additional habitat protection.  

 
Each group is asked to give a 3 minute verbal and graphic presentation to argue for the 
policy change and priority for a new protected area – and to use the information obtained 
in the briefing to substantiate their arguments for political and technical support as well 
as funding. 
 
another exercise 
The following is an example of a biodiversity conservation planning system involving 
large areas of protected forest. SCoP is an interactive system that displays state-of-the-art 
information on wildlife, plants, and natural communities in Colorado 

http://ndis.nrel.colostate.edu/escop/ 
After working through this site, make some observations on how forest protection and 
management is described. 
 

1. What kinds of forest ecosystems are described? 
2. What kinds of land cover information in described? 
3. How are elements of biodiversity related and described in terms of associated 

ecosystems? 
 
references & background material: 
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Bachmann, Peter, Michael Köhl and Risto Päivinen  (eds.). 1997. Assessment of 
Biodiversity for Planning: Proceedings of the Conference on Assessment of Biodiversity 
for Improved Planning, 7-11 October 1996, held in Monte Verità, Switzerland. 
Dordrecht; Netherlands: Kluwer Academic Publishers. 
 
Burke, Vincent J. 2000. Landscape ecology and species conservation. Landscape Ecology 
15(1): 1- 3.  
 
Crist, Patrick J. et al. 2000. Assessing land-use impacts on biodiversity using an expert 
systems tool. Landscape Ecology 15(1): 47-62. 
 
Goodland, Robert J. A. 1991. Tropical deforestation: solutions, ethics, and religions. . 
[Washington, D.C.]: World Bank, 1991. Series title: Environment working paper (World 
Bank. Environment Dept.) no. 43. 
 
Howard, Peter C. 1991. Nature conservation in Uganda's tropical forest reserves. 
Cambridge, UK: WWF, World Wide Fund for Nature: IUCN, World Conservation 
Union:& Forest Dept., Ministry of Environment Protection, Uganda.  

 
Hudson, Wendy E. (ed). 1991. Landscape Linkages and Biodiversity. Washington, D.C.: 
Island Press. 
 
Ingram, G. B. 1989. Planning district networks of protected habitat conservation of 
biological diversity: A manual with applications for marine islands with primary rainforest. 
With case studies on Burnaby Island, Gwaii Haanas, Haida Gwaii (Queen Charlotte 
Islands), British Columbia; Siberut Island, Sumatera Barat, Indonesia; and Fergusson 
Island, D'Entrecasteaux Islands, Milne Bay Province, Papua New Guinea. Ph.D. 
dissertation, University of California, Berkeley. 
 
Ingram, G. B. 1990. The need for knowledge from indigenous communities in planning 
networks of protected habitat for the conservation of biological diversity: Three island 
settings. In Ethnobiology: Implications and applications. Proceedings of the First 
International Congress on Ethnobiology (Belem, Brazil 1988). Part 2. M.J. Plotkin (ed.), 
pp. 87 - 105, Belem, Para, Goeldi Museum. 
 
Ingram, G. B. 1991. Biological, visual and recreational values and the planning of 
extractive development and protected areas: A tale of three islands. Landscape and Urban 
Planning  21: 109 - 129. 
  
Ingram, G. B. 1996. Integration of in situ conservation of genetic resources into landscape 
and regional planning frameworks. Pages 454 - 476 In Biodiversity in Managed 
Landscapes: Theory and Practice. Robert C. Szaro and David W. Johnston. New York, 
Oxford University Press.  
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Ingram, G. B. 1997. Tradeoff analysis in planning networks of protected areas for 
biodiversity conservation. Biopolicy Journal (UK) 2 (Paper 3)(PY97003): 
http://www.bdt.org.br/bioline/py. 
 
Ingram, G. B. 1998. Tradeoff analysis in planning networks for in situ conservation of wild 
plant genetic resources. in The proceedings of International Symposium on in situ 
conservation of  plant genetic diversity. (edited by N. Zencirci, Z. Kaya, Y. Anikster, and 
W.T. Adams), Central Research Institute for Field Crops publication, Ankara, Turkey. pp. 
373 - 384. 
 
Jennings,  Michael D. 2000. Gap analysis: concepts, methods, and recent results. 
Landscape Ecology 15(1): 5-20. 
 
Johnson, Brian, D. G. 1991. Responding to tropical deforestation: an eruption of crises, 
an array of solutions. [Washington, D.C.]: World Wildlife Fund & Conservation 
Foundation. London: World Wide Fund for Nature. Series title: An Osborn Center 
research paper. 
 
 Kangas, J. and Pukkala, A. T. 1996. Operationalization of biological diversity as a decision 
objective in tactical forest planning. Canadian Journal of Forest Research 26 (1):103-111. 
 
Laurance, W. F.  1991a.  Ecological correlates of extinction proneness in Australian 
tropical rainforest mammals. Conservation Biology 5:79-89. 
 
Laurance, S. G. W., and W. F. Laurance.  In press.  Bandages for wounded landscapes: 
faunal corridors and their roles in wildlife conservation in the Americas.  In Disruptions and 
Variability: The Dynamics of Climate, Human Disturbance, and Ecosystems in the 
Americas. (G. A. Bradshaw, P. Marquet, and H. A. Mooney, eds.).  Columbia University 
Press, New York. 
 
Nature’s Beckon. 1999. Bringing the forest to the village: The creation of Chrakrashila 
Wildlife Sanctuary in Assam. In Forests for the Future: Local strategies for forest 
protection, economic welfaire and social justice. Paul Wolvekamp (ed.). London: Zed 
Books. 58 – 65. 
 
Noss, R. F. 1983. A regional approach to maintain diversity. BioScience 33: 700 – 706. 
 
Stoms, David M. 2000. GAP management status and regional indicators of threats to 
biodiversity. Landscape Ecology 15(1): 21-33 
 
Theobald, David M., et al. 2000.  Incorporating biological information in local land-use 
decision making: designing a system for conservation planning. Landscape Ecology 
15(1): 35-45  
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Utting, Peter. 1993. Trees, people, and power: Social dimensions of deforestation and 
forest protection in Central America. London: Earthscan. 
 
Young, Kenneth R. and Karl S. Zimmerer. 1998. in Nature’s Geography: New lessons for 
conservation of developing countries. (Karls S. Zimmerer & Kenneth R. Young eds.). 
Madison, Wisconsin: University of Wisconsin Press. pp. 327 – 344. 
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Week III day 2 Wednesday, 22 March 
 

lecture b: 
Modelling & simulation for 
spatial decision-support to 

reverse degradation of forests 
(Ingram) room 4-024 
 
importance & role of this material: 
Conservation decisions are made for the present but are largely for the future. Based on 
models that are always far simpler than real ecosystems, we can have some sense of the 
future. ‘Modelling’ becomes the central tool for simulating possible futures as based on 
particular variables (i.e. different timber cutting schedule, different possible protected 
areas boundaries etc.). By understanding the different outcomes of possibilities (though 
the modelling and simulation can still be incorrect), we have a powerful tool (sometimes 
called ‘decision support’) for conservation planning.  
 
major ideas: 
 
some definitions and key steps in the development of a decision-support system: 

model 
modelling 
algorithm 
simulation 
input variables 
data bases 
data base architectures 
(software) applications 
outcome 
scenario 
alternative 
decision-support 

 
illustrations & exercises: 
Revisit the fragmented district. Reconstitute the teams of three so that they are different 
than this morning and yesterday.  
 
In fifteen minutes, identify one ecosystem management or conservation planning activity 
that could be made more effective by automated decision-support.  
 
In a three minute presentation with one sheet of graphic presentation, describe the inputs 
of information that would be necessary and the kinds of output that would be useful for 
decision-makers – and how these outputs could help decision-makers. 
 
references & background material: 
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Ingram, G. B. 1989. Planning district networks of protected habitat conservation of 
biological diversity: A manual with applications for marine islands with primary rainforest. 
With case studies on Burnaby Island, Gwaii Haanas, Haida Gwaii (Queen Charlotte 
Islands), British Columbia; Siberut Island, Sumatera Barat, Indonesia; and Fergusson 
Island, D'Entrecasteaux Islands, Milne Bay Province, Papua New Guinea. Ph.D. 
dissertation, University of California, Berkeley. 
 
Laurance, W. F. 1991b. Edge effects in tropical forest fragments: application of a model 
for the design of nature reserves.  Biological Conservation 57: 205-219. 
 
Laurance, W. F., and E. Yensen.  1991.  Predicting the impacts of edge effects in 
fragmented habitats.  Biological Conservation 55:77-92. 
 
Naesset, E. 1997. Geographical information systems in long-term forest management and 
planning with special reference to preservation of biological diversity: A review. Forest 
Ecology and Management 93 (1-2): 121 - 136. 
 
Link to Research of Mr. Kok on change modelling of land use and land cover. 
http://gissrv.iend.wau.nl/~landuse1/clue.html 
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Week III day 2 Wednesday, 22 March 
 

afternoon workshop a.: 
Land allocation, forest zoning, 
rehabilitation & restoration: 

Cores,  
buffers,  

corridors &  
sites planning 

(Ingram) room 4-024 
 
importance & role of this material: 
Spatial decisions over forest lands remain the most important set of  policy variables in 
strategies to reverse forest loss and degradation. Spatial planning often sets the stage for 
particular conservation, management, rehabilitation and restoration interventions. 
 
major ideas: 
the following ideas are key to forest land use planning: 

land allocation;  
forest zoning in terms of output, constraints, site sensitivity; 
protected area approaches (‘islands’ versus ‘membranes’); 
networks of protected areas; 
cores;  
buffers;  
corridors; and   
site planning 

 
illustrations & exercises: 
Go back to the original teams on the fragmented districts. In 20 minutes, define (with at 
least three criteria each) and propose on an overlay of the map the following zones: 
 

an expanded forest production zone; 
expanded core protected areas; 
buffer zones of protected areas that can include degraded areas being 
rehabilitated; 
expanded rehabilitation areas; and 
3 rules that correspond to three zones (within the district) for special rules for site 
planning and any industrial (timber cutting) operations. 
 

Present the plan in 3 minutes with another overhead. 
 
references & background material: 
Ingram, G. B. 1994. Rainforest conservation initiated by traditional island communities: 
Implications for development planning. Canadian Journal of Development Studies 
(Ottawa) XV(2): 193 - 218. 
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Smith, Andrew P. 1997. Deforestation, fragmentation and reserve design in Western 
Madagascar. In Tropical Forest Remnants: Ecology, Management, and Conservation of 
Fragmented Communities. William F. Laurance and Richard O. Bierregaard, Jr. (eds.). 
London: University of Chicago Press. pp. 415 – 441. 
 
 Smith, AP; Horning, N; Moore, D. Regional biodiversity planning and lemur conservation 
with GIS in western Madagascar. Conservation Biology 11 (2): 498-512. 
 
 Thomson, AJ; Goodenough, DG; Adams, B; and Archibald, R. 1996. Landscape 
management and biodiversity: Automating the design of forest ecosystem networks. AI 
APPLICATIONS 10(3): 57-65. 
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Week III day 2 Wednesday, 22 March 
 

afternoon workshop b.: 
Forest land allocation: 
Scenario generation & 

other techniques for conflict resolution 
(Ingram) room 4-024 
 
***This lecture and exercise are postponed for another year but the participant may want 
to ask for some of the relevant ideas and materials on these topics from Ingram.**** 
  
importance & role of this material: 
major ideas: 
illustrations & exercises: 
references & background material: 
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Week III day 4. Friday, 24 March 
lecture a. 

Overview of forest rehabilitation 
+ 

Conclusions 
(Ingram & de Gier) room 4-024 
 
importance & role of this material: 

 
major ideas: 

 
illustrations & exercises: 
  
references & background material: 
Golley, F. B. and J. Bellot. 1995. Interactions of landscape ecology, planning and design. 
Landscape and Urban Planning  21:  3  -  11. 
 
Hobbs, R. J. and D. A. Saunders (eds.) 1993. Reintegrating Fragmented Landscapes. 
Washington, D. C.: Island Press. 
 
Lamb, David, John Parrotta, Rod Keenan, and Nigel Tucker. 1997. Rejoining habitat 
remnants: Restoring degraded rainforest lands. In Tropical Forest Remnants: Ecology, 
Management, and Conservation of Fragmented Communities. William F. Laurance and 
Richard O. Bierregaard, Jr. (eds.). London: University of Chicago Press. pp. 366 – 385. 
 
Lovejoy, Thomas E. 1985. Rehabilitation of Degraded Tropical Landscapes. Gland, 
Switzerland: IUCN. 
 
Montanosa Research and Development Centre. 1999. Local forest management on the 
frontier: Indigenous communities restore their forest in the Cordillera Mountains. In 
Forests for the Future: Local strategies for forest protection, economic welfare and 
social justice. Paul Wolvekamp (ed.). London: Zed Books. pp. 80 – 90.  
 
Sauer, Leslie Jones. 1998. The Once and Future Forest: A guide to forest restoration 
strategies. Washington, DC: Island Press. 
 
Viana, Virgilio M., Andre A. J Tabanez, and Jao Juis F. Batista. 1997. Dynamics and 
restoration of forest fragments in the Brazilian Atlantic moist forest. In Tropical Forest 
Remnants: Ecology, Management, and Conservation of Fragmented Communities. 
William F. Laurance and Richard O. Bierregaard, Jr. (eds.). London: University of 
Chicago Press. pp. 351 – 365.  
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lecture period b: 
presentations of final projects 

(Ingram & de Gier) room 4-024 
 
Each student has 10 minutes (including the questions afterwards). 
 
Evaluation will emphasize the following points: 
1. overall clarity of presentation both verbal and written (linking information with 

recommendations) 
2. extent of research 
3. quality of research 
4. structure of verbal presentation and text  
5. presentation of arguments 
6. strength of analysis 
7. use of graphics 
 
grading scale 
10=outstanding 
9=complete and exceptionally done 
8=complete and well-done 
7=some weaknesses but largely well-done 
6=incomplete and major gaps in response to the material 
5=attempt was made to satisfy the requirement but was largely unsuccessful  
 
+ evaluation of the course by the students  
(through confidential written comments followed by a brief class discussion)  
***afternoon off*** 
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Assignments       portion of final grade 
1. final project (graded by Ingram, de Gier & Keizer)  70 % 
2. digital workbook (graded by Ingram, de Gier & Keizer)  30 % 
 
final project: 
The final project this year will be to assess forest degradation and loss in the student’s 
respective countries, at various scales such as district to regional, over the twentieth 
century. The final project will be organized into teams of two and De Gier and Keizer (as 
related to country size and historical and remaining forest) will approve the specific 
parameters of each country study. The objective will be to compile, review and analyze 
the textual and spatial data that can be obtained at ITC, other libraries in the Netherlands, 
and from the net. A 15 to 25 page electronic report is to be emailed to Ingram (by March 
26) and a 10 minute presentation will be made on the morning of March 24. 
 
The grading in the presentation and the report will focus on the following (required) 
components: 
 
1. assessment of extent of areas of historic and current forest, forest degradation, 

conservation and rehabilitation; 
2. ecological descriptions of the forests; 
3. historical descriptions of forests there going back to the 19th century; 
4. land use and related social factors in forest degradation and loss; 
5. economic models; 
6. cumulative regional change (climate, biodiversity, pollution, demographics); 
7. institutional aspects of forest use allocation, conservation, degradation, loss and 

rehabilitation; 
8. social conflicts that compound poor management; 
9. local, national and global forces in deforestation; 
10. criteria for sustainability being applied, ignored or proposed 
11. (full) references of books, articles, reports, and web sites (including authors, title, 

year of origination / publication)  



Dr. Gordon Brent Ingram, Professor Alfred de Gier & Ir. Edwin Keizer  
Forest Sciences Division, ITC 

Notes on lectures & exercises 
Module 9 Forest degradation & rehabilitation, 6 March, 2000 – 24 March, 2000 
 

96 

digital workbook: 
Everyday in the first two weeks of the course will be at least one afternoon workshop. By 
a half hour before each workshop, five to ten questions or assignments will be emailed to 
the student. These questions should be answered and entered the student’s compiled 
electronic file (the ‘work book’). The file must be in the current version of Word or 
Acrobat and should include graphics. The student is responsible for compiling the 
assignments and answering them as completely and creatively as they feel is appropriate 
by the deadline below. The major criteria in marking will be: 

 
1. completeness 
2. correctness 
3. extent of problem solving / creative responses 
4. citing and logical use of material 
5. indications of interdisciplinary (biophysical and social) analysis 

 
Deadlines for assignments 
1. The final project will be presented on  Friday, 24 March, 2000 with the complete 

electronic file emailed to ingram@itc.nl due by Monday, March 27 at 0900 hr. 
Grading will be carried out by Ingram, Keizer and de Gier. 

2. The digital workbook is due by 1200 hr on Monday, 20 March and must be emailed 
to ingram@itc.nl. De Gier, Keizer, and Ingram will carry out grading. 
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Module 9 
additional questions for the digital workbook on APM 
 
Deforestation, forest degradation and forest rehabilitation.                 Date: 14/3, 1st period 
(AdG) 
 
1. Comment on the statement: Causes of deforestation and forest degradation originate from outside the 

forest. Can you give a few clear examples? 
 
 
 
 
 
 
 
2. Comment on the statement: To combat deforestation and forest degradation, the causes that lead to 

them should be addressed 
 
 
 
 
 
3. Forest rehabilitation also has a role outside traditional forest land. Give an example, preferably from 

your own country, where such rehabilitation would be an advantage, and list the main reasons why it 
has not (yet) been done. 
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Area Production Model                               Date: 14/3, 3/4th period 
(AdG) 
 
1. List the five main categories of land used by APM: 
 
 
 
 
 
 
 
 
2. List the three subcategories of Agricultural land 
 
 
 
 
3. Write down the three principal formulas which APM uses for calculating demand for each subcategory 

of agricultural land 
 
 
 
 
 
 
 
4. How can you influence APM in the way it selects land categories from which new agricultural land is 

to come? 
 
 
 
 
 
 
 
5. Using your answer to question 4., explain the relationship to deforestation. 
 
 
 
 
 
 
6. Give at least three reasons how APM can help to understand, to control, or even to counter 

deforestation processes. 
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Area Production Model                  Date: 13/3, 4th 
period 
(AdG) 
 
1. List five different important spatial factors that are not addressed in the numerical APM 
 
 
 
 
 
 
 
 
2. List three spatial factors that are used in the spatial APM in the Phrao case (Thailand) 
 
 
 
 
3. Which advantages did you note in running the spatial model for the Phrao case? 
 
 
 
 
 
 
 
 
 
4. Which additional spatial factors might be important to include, and why? (for instance, in a case in 

your own country) 
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Reference, sources and Links 
 
1. http://www.fao.org.forestry with an emphasis on reviewing the 1999 report on the state 
of the world’s forests 
2. For an example of broad-scaled (and imprecise) information on forest and other 
vegetation, see FAO vegetation status maps http://metart.fao.org/~~/gbr/Eprodmen.htm 
3. (WRI) World Resources Institute has a whole web site on ‘frontier forests’ with maps. 
4. Other organisations with references to forest situation: WMCM, WWF, CIFOR, 
ICRAF, IUFRO, ODI, Tropenbos, etc.. 
5.  
 

Collection of internet links related to forestry 
   rehabilitation & restoration 
      http://www.worldbank.org/html/extdr/offrep/afr/afr_for/interim/skenya-1.htm 
      http://cesimo.ing.ula.ve/GAIA/AG21/programme_areas/A21_11B_ob.html 
      http://willow.ncfes.umn.edu/ 
      http://www.feem.it/worldcongress/abs3/planting.html 
      http://www.metla.fi/conf/iufro95abs/d1pap223.htm 
 
  certification & eco-labelling 
      http://www.panda.org/forests4life/network.htm 
      http://www.panda.org/forests4life/fsc.htm 
      http://www.ngo.grida.no/ggynet/agree/nat-con/itta.htm 
   
criteria & indicators 
      http://www.oneworld.org/odi/pubs98/AR9798_fpeg.html 
      http://meranti.ierm.ed.ac.uk/c&i/ 
      http://www.nfn.org.au/cat01.htm 
      http://iufro.boku.ac.at/iufro/taskforce/tfsfm/resolutions.htm 
      http://www.cgiar.org/CIFOR/PDFs/C&i/Kribi.pdf 
      http://meranti.ierm.ed.ac.uk/c&I/standards.html 
      http://ftp.fao.org/waicent/faoinfo/forestry/wforcong/PUBLI/V6/T376E/2-4.HTM#TOP 
      http://www.fmf.ab.ca/sfm.html 
      http://fmf.ab.ca/sfm.html 
      http://www.metla.fi/conf/iufro95abs/d6pap91.htm 
      http://sustain.forestry.ubc.ca/certification/criteria.html 
      http://www.tropenbos.nl/tropenbos/themecandi.html 
      http://www.nrcan.gc.ca/cfs/crc/english/docs_e/crin_e.htm 
      http://www.ee/baltic21/document/sectors/forestry/5_98a3.htm 
      http://www.for.gov.bc.ca/isb/for_plan/C_I_SFM/ 
      http://nrcan.gc.ca/cfs/proj/sci-tech/strategic/criteria.html 
      http://www.ifn.fr/pages/gb/indicator/indicator.htm 
      http://www.modelforest.net/e/home_/abou_/init_/indicate.html 
      http://www.mmm.fi/isci/home.htm 
      http://www.fs.fed.us/land/sustain_dev/sd/welcome.htm 
      http://www.ciens.ula.ve/~jcenteno/viewcert.htm 
      http://www.mtc.com.my/forestry/ntcc/sfm/issues.htm 
      http://www.conaf.cl/iufro/taskforce/tfsfm/resolutions.htm 
      http://www.igc.org/wri/biodiv/opp-bx2.html 
      http://www.forestry.ubc.ca/concert/evans.html#TP 
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      http://www.oneworld.org/odi/fpeg/networkpapers23english.html 
http://www.forestry.utoronto.ca/Homepage/Criteria/Non-
government%20initiatives/FSC/FSC%20C&I/fscp&c.htm 
http://www.forestry.utoronto.ca/Homepage/Criteria/Criteria%20contents.htm# 

      http://www.fao.org/WAICENT/faoinfo/forestry/FODA/Infonote/en/T-CRIT-e.stm#TopOfPage 
      http://www.panda.org/tradefair2000/tradefr2000.htm 
      http://www.panda.org/forests4life/buy_netherlands.htm 
 
   Country 
      http://www.nfn.org.au/ 
      http://www.nafi.com.au/home.html 
      http://www.ipam.org.br/homeen.htm 
      http://www.dainet.de/gtz/ref_proj/engl/90-20710.htm 
      http://www.euronet.nl/users/mbleeker/suriname/suri-eng.html 
      http://www.fs.fed.us/global/globe/africa/themes/gis.htm# 
      http://www.tropenbos.nl/tropenbos/tbcandipub.html 
      http://www.fao.org/infosylva/VR/is_maps.jsp?lang=en&country_code=207 
      http://www.nafi.com.au/faq/management/sustainable.html 
      http://www.latrobe.edu.au/www/botany/rainforests/ 
      http://www.fao.org/infosylva/VR/is_country.jsp?country_code=149&lang=en 
      http://www.latrobe.edu.au/www/botany/rainforests/ 
      http://www.wri.org/wri/wri/ffi/maps/samerica.htm 
      http://www.mobot.org/MOBOT/Madagasc/vegmad1.html 
      http://www.tropenbos.nl/tropenbos/camproj.html#forest 
      http://carpe.gecp.virginia.edu/landsat/index.asp 
 
   Deforestation 
      http://www.iisd.ca/sd/sanjose.html 
      http://fellini.gvm.sai.jrc.it/trees/Latin_america/hotspots.html 
      http://www.rcfa-cfan.org/English/issues.12-3.html 
      http://www.rcfa-cfan.org/English/issues.12.html 
 
   Forest Info Sys 
      http://forests.org/ 
      http://miombo.gecp.virginia.edu/Projects/proj.htm 
      http://www.ran.org/ran/info_center/factsheets/04b.html 
      http://www.oneworld.org/odi/tropics/ 
      http://www.cof.orst.edu/coops/ntc/gef.htm 
      http://www.igin.com/treelist.html 
      http://www.colostate.edu/Depts/CSFS/csfsid.html 
      http://www.gn.apc.org/LivingEarth/RainforestDB/ 
      http://www.cgiar.org/cifor/research/tropis.html 
      http://WWW.FAO.ORG/forestry/FO/LINKS/links-e.asp 
      http://WWW.FAO.ORG/forestry/FOP/FOPW/NWFP/nwfpdb-e.stm 
http://WWW.FAO.ORG/forestry/include/frames/tri.asp?section=http://www1.fao.org/media_user/_home.ht
ml 

   Fire 
      http://www.fao.org/WAICENT/faoinfo/forestry/fire/fire2.htm 
      http://ceos.cnes.fr:8100/cdrom-98/ceos1/casestud/ers_appl/borneo.htm 
 
  Organizations 
      http://www.nri.org/TFF/homepage.html 
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      http://www.tropenbos.nl/tropenbos/tropenbos-home.html 
      http://www.fs.fed.us/ 
      http://iufro.boku.ac.at/ 
      http://www.foresters.org/ 
      http://iufro.boku.ac.at/iufro/secre/other.htm 
      http://www.fao.org/WAICENT/faoinfo/forestry/forestry.htm 
      http://www.mapindo.co.id/services.htm 
      http://www.anu.edu.au/Forestry/ 
       http://www.cgiar.org/cifor/INDEX.HTM 
      http://www.itto.or.jp/about.html 
      http://www.cgiar.org/cifor/general/about.html 
      http://iufro.boku.ac.at/iufro/ 
      http://www.wcmc.org.uk/forest/objectives/ 
      http://www.fsc-uk.demon.co.uk/websites.html 
      http://www.oneworld.org/odi/index.html 
      http://www.ffp.csiro.au/index.html 
      http://helios.bto.ed.ac.uk/ierm/research/current.htm 
http://www.nre.vic.gov.au/web/root/domino/cm_da/nrenfor.nsf/frameset/NRE+Forestry?OpenDocument&[
/4A25676D00235B51/BCView/73B79B1F4A879F714A2567F50001B0F5?OpenDocument] 
http://www.rbgkew.org.uk/peopleplants/handbook/handbook5/international.htm#edinburgh 
      http://www.rbgkew.org.uk/peopleplants/index.html 
      http://iucn.org/themes/forests/index.html 

   RS & GIS 
      http://www.neonet.nl/ceos-idn/datasets/GNVd0056104.html 
      http://www.soc.soton.ac.uk/RSADU/forests.html 
      http://www.soc.soton.ac.uk/RSADU/forests.html 
      http://svs.gsfc.nasa.gov/imagewall/LandSat/santa_cruz.html 
      http://www.bsrsi.msu.edu/overview/reports/g2.html 
      http://www.ccrs.nrcan.gc.ca/gofc/ 
      http://www.fao.org/WAICENT/FAOINFO/SUSTDEV/EIdirect/EIre0069.htm 
      http://forests.org/danetree/forestgis.htm#gisdbase 
      http://cwis.unimelb.edu.au/HB/1997-frames/AgFor/211/211-362.html 
      http://bolt.lakeheadu.ca/~foredwww/tremmel/gis/index.htm 
      http://ecoblaster.anu.edu.au/ 
      http://www.ee.byu.edu/ee/mers/Amazon-1.html 
      http://envgov.ewc.hawaii.edu/env/working.papers/jfox/kali.html 
      http://www.slm.wau.nl/whh/rs/ERSDEMO/ersdemo.htm 
      http://www.slm.wau.nl/whh/rs/Siram/siramh1.html 
      http://www.metla.fi/conf/iufro95abs/d4pap119.htm 
      http://southport.jpl.nasa.gov/amazon/ 
      http://www.forestry.umt.edu/gis/ 
      http://www.agnic.org/mtg/1998/dmmu.html 
      http://195.30.255.69/forestry/forestry.htm 
      http://ftp.geog.ucl.ac.be/TDARprojets/SSTCt310006/Ft310006.html 
      http://www.pfc.cfs.nrcan.gc.ca/landscape/inventory/wulder/hirespres.html 
      http://www.gwdg.de/~hzerda/welcome1.htm 
      http://satellite.rsat.com/rsat/bc_pan/L_600.html 
      http://www.agro.wau.nl/eco/Research/Dmt-pr20.htm 
      http://www.aft.pfc.forestry.ca/eosd/ 
      http://www.sma.qc.ca/SMA/imagerie/cepix_en.htm 
      http://www.tecsult.com/english/Foresterie/Teledect.htm 
      http://neonet.nlr.nl/forests/urs.html 
      http://www.gisl.co.uk/forestry.htm 
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      http://www.odyssey.maine.edu/gisweb/spatdb/acsm/ac94061.html 
      http://www.bsrsi.msu.edu/overview/reports/g2.html 
      http://www.geog.port.ac.uk/geocomp/geo98/37/gc_37.htm 
      http://wwwsgi.ursus.maine.edu/gisweb/spatdb/acsm/ac94040.html 
      http://www.eecs.umich.edu/amazon/ 
      http://www.ualberta.ca/~gis1/wshop/index.htm 
      http://www.metla.fi/tutkimus/vmi/ers1.htm 
      http://www.rbgkew.org.uk/testtag/madagascar/frank_paper.html 
http://www.eumetsat.de/en/index.html?area=left2.html&body=/en/area2/cgms/ap6-
10.htm&a=284&b=2&c=280&d=200&e=0 
      http://www.minvenw.nl/rws/mdi/bcrs/rapport/99-04.htm 
      http://uggg-pc-s1.uni-geog.gwdg.de/kuf/abstr_hh-e.htm 
      http://www.ume.maine.edu/~MIAL/papers.html 
      http://www.cast.uark.edu/~alynne/old_growth_thesis.html 
      http://www.geo.unizh.ch/rsl/fringe96/papers/stussi-et-al/ 
      http://www.gamma-rs.ch/forest.htm 
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Various websites & related references  
 
Fire: 
http://modarch.gsfc.nasa.gov/fire_atlas/fires.html 
 
http://earthobservatory.nasa.gov/Observatory/Datasets/fires.trmm.html 
 
http://earthobservatory.nasa.gov/Library/GlobalFire/ 
 
http://www.ccrs.nrcan.gc.ca/ccrs/comvnts/rsic/2402/2402ap2e.html 
 
http://earth1.esrin.esa.it/ew/fires.htm 
 
http://modarch.gsfc.nasa.gov/fire_atlas/fires.html 
 
http://www.mtv.sai.jrc.it/parbo/Roraima_Web.html 
 
http://www.creaf.uab.es/miramon/publicat/papers/lisboa98/for_fire.htm 
 
http://www.erols.com/blwright/Remote_Sensing.html 
 
http://shark1.esrin.esa.it/FIRE/fire.html 
 
http://earth1.esrin.esa.it/ew/fires.htm 
 
http://shark1.esrin.esa.it/cgi-bin/ATSR_FIRE_RUSH_HOME 
 
http://earth1.esrin.esa.it/ew/contfire.htm 
 
http://www.ipam.org.br/fogo/fogoen.htm 
 
http://earth1.esrin.esa.it/ew/ind_sarb.htm 
 
http://www.ipam.org.br/fogo/risque98en.htm 
 
http://www.geocities.com/RainForest/Canopy/1316/files/forestlinks.html 
 
Interesting page with internet links to forestry. 
 
Buckley, David J. et al. 1998. The Virtual Forest:  Advanced 3-D 
     Visualization Techniques for Forest Management and Research. 
     ESRI/PMR. 
     http://www.innovativegis.com/products/vforest/contents/vfoverpaper.htm 
 
ESRI provides powerful GIS solutions to more than 
     300,000 clients in more than 189 countries and offers mapping 
     technology to meet today's global needs. Using ESRI technology, 
you 
     too can unlock the spatial component of your valuable data and see 
     your organization's information from a new perspective. For more 
     information, visit the ESRI site at www.esri.com/forestry or 
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     contact them at info@esri.com. 
 
 


