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òNever doubt that 
a small group of 

thoughtful, committed citizens 

can change the world. 
Indeed, it is the only thing that ever has.ó 

 
- Margaret Mead 
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Information provided by Patricia Townsend and Lisa Lamb 
 

Deforestation in Costa Rica  
In Costa Rica, 50-90% of the original tropical forests were cleared from the 1950s-1980s, 

mostly for cattle pastures to provide cheap beef for fast food chains. Many of these pastures were 
abandoned after soil degradation or falling international prices for beef. These land use changes 
have had significant negative impacts on many local communities because forest plant species 
provide timber, medicine, food, and other ecosystem services. Widespread soil erosion, habitat 
destruction, and biodiversity loss led to changes in conservation and forest policies through the 
Forestry Law of 1996, which restricts forest clearing, introduced a Payment for Environmental 
Services (Pago por Servicios Ambientales) program, and promotes sustainable forest management. 

Although some of the abandoned pastures will naturally develop into forest, this process 
can take hundreds of years and is unlikely in many locations because of the deforestation and loss 
of nutrients in soils. Invasive exotic grasses were usually planted for livestock grazing, and even 
when pastures are abandoned, a variety of abiotic and biotic conditions can make it hard for native 
forest species to start growing again. 
 
Reforestation in Monteverde  
              The incredible biodiversity of Monteverde includes many endemic species of birds, 
amphibians, trees, and epiphytes. The forests of in the region are highly fragmented. Forest 
regeneration is critical to increase habitat, create connectivity, and preserve biodiversity.  

In Monteverde, reforestation projects have planted almost a million trees during the past 20 
years.  3ÔÁÒÔÉÎÇ ÉÎ ÔÈÅ ÌÁÔÅ ρωψπȭÓ ÔÈÅ -ÏÎÔÅÖÅÒÄÅ #ÏÎÓÅÒÖÁÔÉÏÎ ,ÅÁÇÕÅ ÄÉÒÅÃÔÅÄ ÔÈÅ ÐÌÁÎÔÉÎÇ ÏÆ 
more than half a million native and non-native trees to create windbreaks, which protect crops and 
provide habitat corridorÓȢ  )Î ÔÈÅ ÅÁÒÌÙ ρωωπȭÓ ÔÈÅ ,ÅÁÇÕÅ ÐÌÁÎÔÅÄ ÔÒÅÅÓ ÉÎ ϴ ÈÅÃÔÁÒÅ ÁÒÅÁÓ ÁÒÏÕÎÄ 
springs to protect water quality.   
                 
Reforestation at the C.E.C.  

-ÕÃÈ ÏÆ ÔÈÅ #Ȣ%Ȣ#ȢȭÓ ÐÒÏÐÅÒÔÙ was used as cattle pasture until the land was purchased in 
1992. SincÅ ÔÈÅÎȟ ÔÈÅ ÆÏÒÍÅÒ ÐÁÓÔÕÒÅÓ ÈÁÖÅ ÂÅÅÎ ÁÂÁÎÄÏÎÅÄȢ 0ÁÒÔ ÏÆ ÔÈÅ ÓÃÈÏÏÌȭÓ ÃÈÁÒÔÅÒ ÉÓ ÔÏ 
restore the former pasture into forest. In the past ten years, both the C.E.C. and the Costa Rican 
Conservation Foundation have planted thousands of trees to reforest abandoned pastures and 
restore biodiversity.   

In 2001, a land manager was hired at the C.E.C., and since then, students have germinated 
over a thousand tree seeds each year and planted many tree seedlings. At the start of the annual 
rainy season, small sections of pasture are cleared of grass to bare ground to prepare for planting. 
Tree seedlings are planted in rows. The process, however, is slow and expensive and unless tree 
seedlings are weeded monthly, they are often choked out by a non-native grass, African star grass.  

Because of poor records it is hard to say exactly how many trees have been planted.  There 
are data on the number of trees planted, but not on the number of trees that died, which were often 
replaced with another tree.  This also makes it difficult to know when a given tree was planted.  The 
approach has been one of trial and error to determine which species do best in the pasture 
conditions.   

From Deforestation to Reforestation  
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Information provided by Patricia Townsend and Lisa Lamb 
 

Data Collection from the C.E.C. Reforestation Plots  
For restoration to be successful, we need to know what works and what may be most 

appropriate given the existing environmental conditions. Documenting the outcomes of 
reforestation over the long term and starting large-scale monitoring is critical to understanding the 
effectiveness and process of restoration and recording tree growth. By having data on differing 
restoration approaches, we can make reforestation more effective and have a long-lasting 
contribution to regional biodiversity conservation.  

In 2009, the C.E.C. and Patricia Townsend began a monitoring program that involved the 
high school students. One goal of the project was to assess the effectiveness of two restoration 
strategies ɀ one with a mixture of native species and one with predominantly one species of guaba, 
the Inga punctata. Each monitoring plot is 5m x 10m. There are five Inga plots and five Mixed plots 
for a total of ten permanent monitoring plots. Each plot contains two permanent 1m x 1m subplots 
for ground cover and vegetation monitoring.  

For five years, data has been collected on tree size, tree seedlings, ground cover and 
vegetation diversity. All of the trees have been permanently tagged, numbered, and identified so 
that their heights, crown diameters, and diameter at breast height can be recorded and tracked 
from year to year. In each plot, there are two small subplots where the vegetation structure and 
percentage of native and non-native plants were assessed.  
 
Citizen Science and Student Involvement  

Citizen organized tree planting programs are popular worldwide, but little work has been 
done to evaluate the success of these programs at restoring functioning ecosystems and 
biodiversity.  One of the goals of this project was to assess the reliability of student-collected data.  

Each year, two sets of data are collected from the ten reforestation plots. Researcher 
collected data is compared with data collected by high school students. Results have shown that 
students are more reliable at taking certain types of data than others (Appendix B: Figures 3 & 4). 

Having students involved in data collection not only engages them in the scientific process, 
but also enables them to see and evaluate why they have been reforesting and the result of the 
planting work. Students learn to identify native and non-native plants, to use tree measuring 
techniques, and the importance of precision in data collection.  
 
Preliminary Results about Reforestation Strategies  

The results from the first year show that plots with the high density of Inga trees are more 
effective at beginning to restore the forest ecosystem.  Fast growing Inga trees are larger and cast 
more shade than the slower growing trees in the mixed species plots (Appendix B: Figure 1).  As a 
result, the non-native grass is disappearing in the plots with the high density of Inga trees and 
native tree seedlings are starting to grow more (Appendix B: Figure 2). 

Reforestation efforts are making a difference.  Natural regeneration in the surrounding 
pasture where trees have not been planted is still extremely slow.  Continued monitoring is needed 
throughout the region to document tree survival and growth to track how climate change is 
impacting reforestation efforts.   

Monitoring of the Reforestation Plots 
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Student Recommendations for the C.E.C. 

Reforestation Monitoring Project 
 

This is a categorized summary of student suggestions for moving forward with our 
reforestation project at the C.E.C.  
 
There are five categories:  

1) Widen our scope by becoming a model for the world 
2) Increase community involvement 
3) Organize existing data 
4) Expand the planting effort 
5) Preserve & expand the role of the project in the Environmental Education 
curriculum 
 

Each section contains a brief synthesis of student thoughts on the matter, and excerpts from 
written student reflections. 

 

"The best way to let this beauty shine is  

a mix of patience and goodwill."                
-Malachai 

 
 

1. WIDEN OUR SCOPE BY BECOMING A MODEL FOR THE WORLD 
 

     Our students recognize the potential our project has to be adopted by other schools and 
communities worldwide. Through persistence, organization and networking, we can make our 
project a replicable example for others. The sense of global connectedness this would foster would 
greatly benefit students and teachers alike.   
 

  ȰIf the school makes a page on the internet with pictures and information about what are 
we doing and how to do it, it can have a very big impact on the rest of the world. Other 
schools in Costa Rica and in other countries can make a reforestation projects like ours 
and help the planet.ȱ -ALE 

  Ȱ...make the rest of the world realize how different the world could be if we would take 
better care of our planet.ȱ  -CHLOE 

  ȰWe can connect with other schools which are replanting trees and share ideas and 
different ways to restore their schools.ȱ -MALACHAI 

  Ȱ... give the tools to student to work on the project, but also the control to them of 
working on the project. We can deliver responsibilities to each of them and give them the 
chance to make the difference our world has to look for.ȱ  -MAILETH 
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2. INCREASE COMMUNITY INVOLVEMENT 

 
     Our students see the need to reach out to our community to build relationships with experts 
and citizens who can assist us, to raise money for materials, and to educate and involve those who 
our efforts most directly affect. 
 

  ȰWe should simply keep up the effort to reforest, find an expert on the subject, and 
spread our skills not only in the CEC, but expand to other places. We can use more 
students and raise awareness to more students on how important it is to reforest. I think 
we should just keep the project going and then work on improving it.ȱ  -ZEB 

  Ȱ...the CEC should try to involve more of the Monteverde community and let them know 
what we are doing.ȱ -LUCRE 

  Ȱ...it would be nice for the CEC students to visit ÓÃÈÏÏÌÓ ÆÒÏÍ ÏÕÒ ÃÏÍÍÕÎÉÔÙȢȱ -LUCRE 
 

 
3. ORGANIZE AND MAKE EXISTING DATA MORE ACCESSIBLE 

     
 Our students would like to establish an effective way to organize and make available all of the 
data we have collected in the last five years. This data can be used in many ways, and the sooner it 
is organized the less likely it is that it will go unused.  
 

  Ȱ...a physical database that makes data more accessible and easy to find.ȱ ɀJOSÉ ANDRÉS 
 
 

4. EXPAND THE PLANTING EFFORT  
      
Our students agree that we are at a point where plans for expanding the project on campus can 
begin. After five years of research, new planting techniques can be developed based on what we 
have learned so far. In this way we can contribute towards establishing best practices for 
reforestation in our region. Beyond this, continuing to actively plant trees fulfills our 
responsibilities as per our land easement and is fully in line with the philosophy at the C.E.C.  
 

 Ȱ4ÈÅ ×ÁÙ ÔÈÁÔ ÔÈÅ ÓÔÕÄÅÎÔÓ ÃÁÎ ÈÅÌÐ ÈÅÒÅ ÁÔ ÓÃÈÏÏÌ ×ÉÔÈ ÔÈÉÓ ÐÒÏÊÅÃÔ ÉÓ ÓÔÁÒÔÉÎÇ ÆÒÏÍ ρst 
grade to 11th grade. They can all help with planting. The suggestion that I have is that all 
kids at school help with this project. From 1st to 4th grade, the students will go around and 
collect specific types of seeds and then they germinate these seeds. They will take care of 
them until these seeds grow into plants or trees. Then, from 5th to 11th grades, there will 
be one reforestation plot for each grade. These grades will plant a plot with the trees that 
the 1st through 4th graders planted. Each grade level is in charge of a specific reforestation 
plot. Ȱ - EDUARDO 

  ȰWhat we should do to continue this project is that we should reforest more areas, and 
this time, teach the middle school kids how to take the data. We could reforest the whole 
hill below the colegio classes.ȱ -SEAN 
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5. PRESERVE AND EXPAND THE ROLE OF THE PROJECT IN EE CURRICULUM  

    
  Our students feel that it is advisable to continue to tie the project to curriculum in a significant 
way. This will help to ensure that both teachers and students make the project a priority and take 
advantage of the many opportunities it affords. We should also expand the project to include 
more grade levels. In this way we can increase awareness of the project, increase the expertise of 
our students as citizen scientists, and develop new ways to use the project educationally.  
 

  Ȱ...and involve all grades, not just tenth or eleventh grade. They need to go to the plots 
and collect new data each year because the plants and trees change every year. The 
students will be involved in the reforestation project with the student monitoring 
program in order to learn about different reforestation strategies.ȱ -STEVEN 

  ȰThis project should continue but with the involvement of the high school community. 
This is so that even when the older students are gone there will be the younger kids to do 
it.ȱ -MAILETH  

  ȰTo make this project better I think that is good to involve more students, do the data 
collection project more often, and train teachers so that they learn and know about the 
reforestation.ȱ -JOSE ANDRES 

  ȰI think all grades at the CEC should be taught about the reforestation plots because 
honestly I never knew that they existed until this year. This data collection is extremely 
important because it can be applied to most of the country and it can help to save our 
endangered animals and plants.ȱ -CHLOE 

  ȰIf the institution would like, I think that our class could volunteer to show the other 
grades how to do the work in the reforestation plots.ȱ -DANNY 

  ȰAlso, I think this should still be a graded project, so that there will be no fooling around 
and students will record accurate data.ȱ -DIEGO  
 
 

 

 
One of the reforestation plots (2013) 


