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COURSE DESCRIPTION
Costa Rica’s policies and programs in tropical forest conservation are leading the world. Not only does Costa Rica have
the most “text-book” examples of rain forests and high biodiversity but also is a country that leads the world in its
national rain forest conservation policies. In addition, their national efforts to be carbon neutral are leading the world
in climate change mitigation. With this field-based course, students are give both academic and very practical
information on how to utilize and save these magnificent ecosystems, and manage tropical land sustainably in the face
of national needs for resources and agriculture expansion.
This course focuses on the application of climate change science and carbon cycle science to sustainable forest
management in the tropical rain forests. It also introduces the concept of livelihoods from tree management systems,
poverty alleviation and sustainable development through the methods of carbon management in agro-forestry.
The course is excursion-based, as we visit three important rain forest ecosystems (coastal, upland, and cloud forests)
and management systems (sustainable forest management and agro-forestry operations). The course emphasizes
hands-on learning; we go over the road and off the trail and bushwhack through the rain forests. We visit farms with
agro-forestry, and we see sustainable forest management and harvest operations.
The course will be heavily center on how carbon conservation in natural forests and carbon sequestration in agroforestry on farms can be use as development strategies as well as conservation strategies. We explore the concepts of
sustainable forest management (SFM), climate change mitigation in forestry, and payments for ecosystem services
(PES), which are operational in Costa Rica and uniquely the best examples in the world.
In addition to being drop down right into the rainforest for its experiential value, students are also practically train in
methods for monitoring forests, including carbon accounting. The course covers both the scientific issues surrounding
tropical forests and climate change, and the practical details of how global carbon markets and, specifically, the Costa
Rican National Payment for Ecosystem Services Program work as novel ways for conservation.
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COURSE OBJECTIVE
Students will obtain basic knowledge of climate change science and the role of tropical forests. They will learn practical
methods and protocols for forest measurement and monitoring. They will gain an appreciation how carbon value
chains in agro-forestry and forest management on farms in developing countries can be twin with natural product
value chains to raise incomes and improve both environmental conditions and livelihoods.
They will learn new and novel approaches to conservation using Payments for Ecosystem Services model that made
Costa Rica conservation efforts a global leader.

SPECIFIC OBJECTIVES OF THE COURSE
1. Understand the concept of climate change and its link to the global carbon cycle
2. Understand the role that tropical forests play a role in the carbon cycle
3. Gain a basic understanding about carbon and climate strategies to conserve existing carbon in tropical forests and
enhance carbon sequestration through agro-forestry and SFM
4. Understand the policies of climate change mitigation and adaptation, with particular reference to the role of carbon
trading and carbon markets, and the benefits for rural landowners
5. Obtain practical and marketable skills in carbon accounting, carbon reporting, and carbon verification in forests and
on farms with trees
6. Become familiar with advanced technologies, including remote sensing and GIS, and how these tools can be use for
carbon monitoring and accounting in whole landscapes
7. Understand the linkages between agro-forestry management and rural development; with a focus on linking carbon
to rural poverty alleviation using the Carbon2Markets model

CONTENTS OF THE COURSE (Include class program, dates, subjects or topics, descriptions,
reading materials per subject. Please designate what chapters and/or sections of the readings
must read per subject).
Classroom Instruction
Each lecture period is 3 total hours – 2 lectures, with discussion and breaks. The lectures take place at EARTH
University, taking advantage of the excellent classroom facilities. Students also have a chance to interact with EARTH
students during breaks, meals, and after class.
Lecture 1: Course Overview; Overview of the Professor’s Area of Research
Lecture 2: Forest of the World; Tropical Forest Ecology
Lecture 3: Tropical Forests and the Climate System
Lecture 4: Global Climate Change
Lecture 5: Carbon, Forest Conservation, Sustainable Management and Livelihoods
Lecture 6: Carbon Markets and Payments for Ecosystem Services

Field Instruction
During the first week of the course, the students are give field-based instruction. Most of this occurs on the EARTH
University campus, including its primary forest reserve, agroforestry fields, carbon sequestration plantations,
secondary forest complexes, and ethno botanical gardens. Each instruction is 3 hours total.
Field instruction 1: The Tropical Rain Forest Ecosystem (guided instruction at the Bio-Reserve)
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Field Instruction 2: Carbon Sequestration in plantation systems, native and commercial
Field Instruction 3: Forest Fieldwork Safety, Biomass and Measurement Basics (Plantations)
Field Instruction 4: Forest Biomass and Carbon Measurement (Primary Forest)
Field Instruction 5: Agroforestry system of cacao and bananas
Field Instruction 6: Ethno botanical gardens

METHODOLOGY AND RESOURCES
The pedagogical approach focuses on experiential learning, with critical attention paid to introducing students to
evidence-based evaluation and decision-making, critical thinking and the scientific method. Close teacher-learner and
learner-learner interaction emphasizes, while we also maximize interaction with practitioners in the field. The course
is structure around basic lectures to frame the fundamental knowledge base of tropical forest conservation and
management and climate change, coupled with significant time in the field for experiencing and observing topical
forests. We say we go off the road and off the path. While on excursions, attention is also place on the practical
consideration of conservation issues. This is create by introducing learners to practitioners from NGOs and other Costa
Rican Organizations, and by observing and discussing the policy and economic issues, biological and political
constraints, and human pressures on the forest environment. This is express through the lens of actionable science – how
science can be sue to lead to positive action, with a focus on seeking solutions to the complex problems of conservation
and management. The tension between use and protection values are stress. Lastly, throughout there is a cultural
stream of experiences provide to learners.
We have available a range of resources, from the extensive land and land use environments on the EARTH campus to
the national parks and conservation areas of Costa Rica. Costa Rica presents itself as the optimal learning laboratory –
the Costa Rican tropical rainforests are textbook cases. Even over a narrow geographic range, learners can be expose
to a wide range of conditions from coastal lagoon forest to mountain cloud forests. At the same time, as the country is
an agriculturally intensive economy, with increasing land uses for export agriculture, we can see a range of land use
and conservation models and evaluate different modalities of sustainability. Lastly as a country on the leading edge of
climate change, environmental and sustainability policy and laws we can see firsthand how they manage the world’s
first Payments for Ecosystem Services program and a national climate neutral initiative. The country is the first country
to begin receiving international climate change mitigation payments. Out of this, there are a range of conservation
situations and models in practice, from national parks to private trusts, and numerous models of sustainable forest
management.

LEARNING ASSESSMENTS (EVALUATION)
Students are grade based on the following areas. Note that there is a heavy emphasis on hands-on, excursion and
experiential learning modalities. The scoring is on a 4-point scale. The numerical system consists of the following scale:
4.0 - 3.5 - 3.0 - 2.5 - 2.0 - 1.5 - 1.0 - 0.0.
Class Participation 20%
Field Work Participation 20%
Excursion Participation 20%
Readings and Discussions 10%
Carbon Project 25%
Video and Blog Projects 05%

CLASS PROJECT(S)
The course will require each student to present a scientific paper from those assigned at the beginning of the course. In
addition, other project assignments will be assigned on a case-by-case basis. WE anticipate each year to have a carbon
measurement project in which students collect data in the forest on the carbon stocks of trees and then learn to compute
the carbon stored in these forest, and the implications for their loss in terms of emissions, or restoration in terms of
sequestration. The exercise is done on a spreadsheet in teams of 2 or 3.
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FIELD TRIP
A significant part of the course is dedicate to venues outside of EARTH University at unique and significant locations.
The primary structure of the excursions is an ecological transect across three important tropical forest ecosystem types:
lowland coastal rainforests, upland or terre firme forests, and cloud forests. Through the ecological, transect framework
they are introduce to the variation in structure, flora and fauna that one gets through these geographic, edaphic and
climatic gradients. One of the unique aspects of Costa Rica is its ecological diversity and variation over rather short
distances.
The other unique aspect of Costa Rica is its multi-institutional system of conservation units. In the process of visiting
this different ecosystem, the students also are introduce to different institutional mechanisms for their management
and conservation. The coastal rainforest is manage in the National Park System. The upland forests are privately owned
conservation areas and working (production) forests, including private land managed for production under SFM
protocols with the assistance of the national governments PES programs. The cloud forest is a public trust arrangement.
Lastly, each of these locations has had an interesting and important history and we view these places in their historical
and social contexts as well as ecological. As a human interest, each of the histories also involves a story about a
significant American naturalist or scientist who had a significant role in developing the conservation areas in
association with Costa Rican colleagues. This association of a visionary Americans working with peers in Costa Rica
portray the real art of the possible and the value of international cooperation.
Field Excursion 1: Lowland coastal rain forest at the Tortuguero National Park. This national park is only accessible
by a 2-hour boat ride. We stay at the unique Laguna Lodge where students have access to both the Caribbean coast
and the lagoon system. An example of a wet lagoon forest, this place was extensively log at the turn of the century until
the 1960s. It is a fine example of the effectiveness of conservation and restoration at restoring tropical forests. The work
of the ecologist Archie Carr from the University of Florida is highlight. While at the Lodge, we have guided tours by
boat through the lagoon rain forests, tours of the local communities, discussions in the evenings based on the papers,
and project-based work.
Field Excursion 2a: Upland terre firme forests at the La Selva Biological Station. The La Selva Biological Station
provides a unique opportunity to visit an internationally-renown tropical ecosystem research facility and forest
reserve; where because of their association with these course students complete accesses to the rain forest reserve both
have day and night. The highlight is a night tour of the rainforest. During the day, we have lectures and assignments.
Las Selva is very rustic lodging, and we usually stay overnight at River House, the original site of the biological station
deep into the la selva, or jungle. The work and life of Leslie Holdridge, the developer of the famous Holdridge Life
Zone System is highlight.
Field Excursion 2b: Working forests and sustainable tropical forest management on private land managed under the
national PES conservation program. From La Selva Biological Station we join with FUNDACOR, a non-profit pioneer
in tropical forest sustainable forest management methods, and venture to sites where active management is being
implement in working forests. Every year we plan to see actual operations in place and have forest engineers and
practitioners from FUNDECOR guide us. This gives students a chance to see how utilization can occur as a
conservation strategy, and how payments for ecosystems services is being deployed by the Costa Rican government –
a positive science-based approach to solving an important problem.
Field Excursion 3: Cloud rain forests at the Monteverde Reserve and Tropical Science Center. We conclude the course
with a trip to the unique and world famous cloud forests in the central cordillera. This wet ecosystem is the canonical
rain forest that all students read about. We stay at the Tropical Science Center inside the reserve. We have a chance to
walk on the 200 meter-high canopy bridges to provide in-situ expert instruction on the canopy structure of tropical
rain forests, and see the extraordinary free-living Bromeliad ecosystem, where 50% of the forests biomass is high in the
canopy attached to the branches extremely large trees. The wildlife in these rich eutrophic systems is abundant and
diverse. To cement the canopy experience, we take a skyline up the mountain above the canopy and return by zip line
through the canopy. We review the work and life of Joe Tosi and George Powell, two ecologists who worked with
landowners to establish the protected area.

RELEVANT POLICIES (NORMS) FOR THE DEVELOPMENT OF THE COURSE
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Course is rule by the norms, policies, responsibilities and academic procedures established by EARTH
University.
Attending to the planned activities for this course program are obligatory. In consequence, the student is
responsible for assisting and be on time according to the pre-established schedule.
Arriving late will be consider as an un-justified absence, and it is up to the professor’s criteria to allow or not
the student participation.
Use of mobile devices and any other electronic devices is prohibit at the classroom, unless the professor allows
it.
Being professional, formal, respectful with your classmates, faculty, as well being proactive and be a selflearner is a important asset for this course.
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