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Research Network for the Evaluation of

Carbon Sequestration Capacity of Pasture, Agropastoral
and Silvopastoral Systems in the American Tropical
Forest Ecosystem

CIPAV- Universidad de la Amazonia -CIAT-CATIE-
Wageningen University and Research Center

1. BACKGROUND

1.1 Project Executive Summary

The presemt international multi-institutional research project was presented by o
developing country (Colombia) for financial support to The Netherlands Ministry of
Development Cooperation, through The Netherlands Embassy in Bogotd, Colombia. Its
broad research topic is Climate Change: mitigation alternatives for vulnerable
ecosystems in developing countries. It combines efforts from the national research
community, represented by CIPAV and Universidad de la Amazonia, and ihe
international research community, represented by CIAT, CATIE and Wageningen
University and Research Centre, to help prepare ourselves and our future generations
to mitigate the effects of global warming. This research project responds to the United
Nations Framework Convention on Climate Change (UNFCCC, New York, May 9,
1992, last modified on 11 Qctober 2000) Article 3 (numeral 2), Article 4 (numerals d
and g), Article § (numerals o and b) and Article 12 (numeral 4); to Kyoio Proiocol
Article 10 (aumeral d); to The Bonn Agreement (COP6 - July, 2001), The Marrakesh
Conference (COP7 - Nov, 2001} and The Netherlands Implementation of Clean
Development Mechanism (CDM) and related research on mitigation alternatives
(October 22, 2001). It consulted the 1996 IPCC Guidelines for National Greenhouse
Gas Inventories, and Winrock (2000) methodology for monitoring carbon storage in
aEroforesiry projects.

The project main goal is to contribute to sustainable development, poverty alleviation
and mitigation of the undesirable effects of climate change, in particular CO;
emissions, in vulnerable sub-ecosystems of the American Tropical Forest ecosystem.
This main goal will be attained through conduction of scientific research and
systematic observations on a range of pasture, agro-pasioral and silvo-pasioral
systems, in small, medium-size and large farms, in three sub-ecosystems of the
American Tropical Forest ecosystem vulnerable to climate change: the eroded Andean
hillsides of Colombia (densely populated), the semi-humid tropical forest of Costa Rica
{densely populated). and the humid tropical forest of the Amazonian region in
Colombia (zone of social conflict).
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Research aims at identifying improved and sustainable pasture, agro-pastoral and
silvo-pastorad systems that provide a viable and economically attractive solution to the
Jarmer {alleviating poverty) and offer envirenmental services, particularly increases in
soil organic matter, carbon accumulation and act as carbon sinks.

Field research will be conducted in Colombia and Costa Rica. Emphasis is given to
poverty alleviation in the sense thai this research aims at demonsirating thal enhancing
C accumulation and protfecting carbon sinks is an economically attractive activity for
Jarmers.

Project duration is 5 years (Deci, 2001 - Nov30, 2006). Project cost is US55 3,698.525,
with a comtribution from The Netheriands Mimistry of Development Cooperation,
channelled through The Netherlands Embassy in Bogotd, Colombia, of US3] 381765,
representing 37 % of project total cost.

1.2 Project Main Goal, Objectives, Expected Products and Research
Methodology

Main Goal

To contribute to sustainable development, poverty alleviation and mitigation of the
undesirable effects of greenhouse gasses on climate change, in particular CO», in
vulnerable sub-ecosystems of the American Tropical Forest ecosystem.

Sub-ecosystems considered within the American Tropical Forest ecosystem are:

(a) Eroded Andean Hillsides of the semi-evergreen seasonal forest (H), Colombia.

(b) Mild-slope areas of the Semi-humid and humid Tropical Forest (SHF)}, Costa Rica.
{c) Flat and mild-slope areas of the Humid Tropical Forest (HF}, Amazonia, Colombia.

Land use systemns to be monitored and evaluated at farm level include: degraded land
(negative control}, native pasture, improved grass-alone pasture, improved grass with
herbaceous legume, improved grass with woody legumes, improved grass with various
trees (fruit trees, wood trees), forage banks, “barbechos”/“charrales™ rastrojos™ and
natural forest (positive control). Table 1 shows the range of land use systems to be
evaluated within each sub-ecosystem.

b

Table 1: Land Use Systems to be evaluated per sub-ecosystem H
Degraded land » - CONTROL v

Native pasture

Improved grass-alone pasture

Improved grass-herbaceous legume pasture

Improved grass-woody legumes

Grass + other trees (fruit trees, wood trees)

Forage banks for “cut and carrying”

“Charrales”, “barbechos”, “rastrojos”
Natural Forest ————% + CONTROL v
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Objectives

(1) Estimate and compare the level of Soil Carbon Stocks (SCS) of a range of long-

established land use systems of similar age within each sub-ecosystem,
comparing them with two reference states: degraded land (negative control) and
native forest (positive control).

(2) Estimate and compare, through small-plot replicated experiments, changes in

time in the level of SCS of improved pasture systems newly established on
degraded areas, comparing them with degraded land (negative control).

{3) Perform an economic valuation of the capacity for carbon storage of the range of

land use systems.

(4) Perform a socio-economic evaluation of the range of land use systems in terms

of farmer’s benefit,

(5) Provide recommendations on land use systems that are economically atiractive

to the farmer and beneficial fo the environment as contributors to increases in
carbon sequestration and carbon sinks.

(6) Develop cost-effective methodologies for C momtoring in these different land

management systems,

(7) Develop mathematical models to extrapolate carbon sequestration capacity in

stmilar areas within the Amencan Tropical Forest Ecosystem for future
decision-making in research and policy-making.

Expected Products

Identificd pasture, agropastoral and silvopastoral systems that are viable,
economically attractive to the farmer, and enhance C accurnulation and SCS.
Estimated SCS levels, animal productivity and farmer’s economic benefit of the
various land use systems studied across sub-¢cosystems.

Estimated economic benefit of C accumulation in the various land use systems.
Recommended policy guidelines developed for paying C incentives to farmers
in these land use systems in the tropics.

Shared new knowledge with farmers, researchers and policy-makers invited to
field days and training events.

Better knowledge of C accumulation levels in these complex pasture, agro-
pastoral and silvo-pastoral systems in the tropics.

Refined criteria, methodology and scientific information for future research on
carbon sequestration in pasture, agro-pastoral and silvo-pastoral systems in the
tropics.

Identified land-use systems and sites for targeting CDM within the American
Tropical Forest Ecosystem.

Research Methodology

Research methodology for this 5-year project was discussed and agreed by participant
institutions, project members and consultants during its First International Coordination
Meeting, held at CIAT, December 17-19, 2001, and refined throughout the first year of
project implementation.

7
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Research methodology, common across sub-ccosystems, includes the following
research strategies:

A. Evaluate, through a well-defined Scil Sampling Design, a range of long-established
pasture, agro-pastoral and silvo-pastoral systems of similar age within each sub-
ecosystem (11-20 years of age) to estimate their Soil Carbon Stock (SCS) level in
comparison with two extreme reference states: degraded land (negative control) and
native forest (positive control).

B. Evaluate, through small-plot replicated experiments, changes in SC8 associated with
establishing improved pasture systems on degraded land, fo quantify and compare after
4 vears their level of C accumulation vs. degraded land.

C. Evaluate farmer’s socio-economic benefit of improved pasture systems, in
comparison with non-improved traditional systems.

D. Extrapolate project findings to similar areas within the American Tropical Forest
Ecosystem.

E. Offer policy recommendations regarding pasture, agropastoral and stivopastoral
systems that are economically attractive solutions to the farmer, and offer environmental
services, in particular carbon accumulation.

2. WORK PLAN 2004

2.1 Activities, Responsibilities of each Participant Institution and
Verifiable Indicators.

Activities envisaged for the third year of project implementation (December 1, 2003 —
November 30, 2004} are listed below, organised by objectives, Each activity with its
corresponding chronogram, responsibilities of participant institutions, and verifiable
indicators, are presented in a graphical form on Annex 1.

Activities
OBJECTIVE 1: Project organisation

1. Preparation and agreement of annual contract for project personnel. Dates: Dec

2003 - Jan 2004,
2. Preparation and agreement of contract for Scientific Director. Dates: Jan 2004,

Preparation and agreement of TOR's for Consultants. Dates: Jan 2004,
4. Renewal of contracts with farmers. Dates: January and February 2004,

(5]
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QRJECTIVE 2: Technical and administrative project coordination activities

1. Preparation of ANNUAL PLAN 2004, January-February 2004

2. Preparation and agreement of Work Plan for two Ph.D. students on Carbon
Isotopes (the first) and organic matter fractionation (the second). Dates: (March-
September 2004)

3. Preparation of third year - first semester technical and financial reports {15 May,
by institution and 15 June 2004, integrated).

4, Preparation and conduction of Fifth International Coordination Meeting (Punta
Arenas, Costa Rica, July 26-29, 2004)

5. Preparation of Proceedings 2004, based on contributions to Fifth International
Coordination Meeting. Dates: August - Novermber 2004,

6. Preparation of third year - second semester technical and financial reports (15
November, by institution and 15 December 2004, integrated)

7. Preparation of ANNUAL PLAN 2005. Dates: December 2004, To be handled to
The Netherlands Embassy in Bogotd, Colombia, on December 31, 2004,

OBJECTIVE 3. Training to project members

“Economic Valuation of Environmental Services with practical applications at farm
level”. CIAT, August- September 2004 (to be confirmed by the lecturer).

OBIECTIVE 4: Socio-economic Simulation.

1. Socio-economic data selection from the three sub-ecosystems.
2. Implementation of simulation exercise, using economic simulation software.
Dates: April-July 2004.

OBJECTIVE 5:

Second Soil C sampling: Three sub- ecosystems: Hillsides (Colombia), Sub-humid
and humid Tropical Forest (Costa Rica) and Humid Tropical Forest, Amazonia,
Colombia. Dates: February- November 2004,

1. Seil C (total C and oxidisable C), total N.
2. Vegetation characterisation: type of vegetation, density, and biomass estimation.

OBIECTIVE 6:

Evaluation of small-plot experiments (with improved pastures {grass, grass-legume
and forage banks) compared with degraded land to monitor the changes in C
accumulation of recently improved fields. Three sub-ecosystems,

Dates: January — November 2004,
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2.2 Key Events 2004

Fifth International Coordination Meeting

The Fifth International Coordination Meeting will be held, in principle, at Punta
Arenas, Costa Rica, under the organisation of CATIE with collaboration and support
from the project direction. Participants will include all partner institutions
representatives, project members and consultants. Topics discussed included: (a)
Present state of project advance, both in bio-physical and socio-economic research; (b)
role of Carbon Isotope research, through Ph. D. students under Dr. Peter Buurman,
Wageningen University, The Netherlands; (¢} Mathematical Simulation work plan in
the project; (d) visit to the project field experiments in Costa Rica research sites; and
finally (e} key issues for discussion. Working group will prepare general
recommendations for project advance. Program is attached as Annex 3.

Attendance to international conferences on ( sequestration research and
other relevant meetings.

Project members and consultants need to make the project aware of these events to keep
updated on current state of research and policy issues on the subject matter.

2.3 Third Year Expected Results

At the end of the third year of project implementation the following results will be
expected:

I. Detailed characterisation of all research sites and two C-samplings cycles of
project sites in the three sub-ecosystems under study: Andean Hillsides,
Colombia, Sub-humid and humid Tropical Forest, Costa Rica, and Humid
Tropical Forest, Amazonia, Colombia.

2. Data on 3-year Carbon sampling in all project sub-ecosystems statistically
analysed.

3. Data on socio-economic rescarch from the first two research phases, on all sub-
ecosystems, available. Phase 1: farm characterisation; phase 2: economic
simulation.

4. Project personnel trained in “Economic Valuation of Environmental Services,
with practical applications at farm level”.

5. Preliminary research data from small-plot experiments available.

3. BUDGET TABLES

Budget tables with executed budget for years 1-2, requested budget for year 3 adjusted
according to Work Plan 2004, and projected budget for years 4-5, global and per
institutionfyear, discriminated by donor funds and matching funds, are presented as
Annex 2 (Tables 1 to 9}
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Annex 2: Budget tables (tables 1 to 9)
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Annex 3:
Program Fifth International
Coordination Meeting, Punta Arenas,
Costa Rica, July 26-29, 2004
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Research Network for the
Evaluation of Carbon Sequestration Capacity
of Pasture, Agropastoral and Silvopastoral Systems
in the American Tropical Forest Ecosystem

CIPAV- U. Amazonia ~-CIAT-CATIE-W, University

Project duration: 5 years
December 1, 2001 - November 30, 2006

FIFTH INTERNATIONAL COORDINATION
MEETING

Punta Arenas, Costa Rica, July 26-29, 2004

CIPAY: Centre for Research on Sustainable Agricultural Production Systems, Cali, Colombia.
Universidad de la Amazonia, Florencia, Colombia.

CIAT: International Centre for Tropical Agriculture, Cali, Colombia.

CATIE: Centro Agrondémico Tropical para Capacitacion y Ensefianza, Turrialba, Costa Rica.
Wageningen University and Research Centre, Wageningen, The Netherlands.
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PROGRAM

Saturday 24 and Sunday 25 July:

Arrival of guests to San Jose Airport and transport to hotel

Monday, July 26

Moderators: Morning {(Enrique Murgueitio); Afterncon (Peter Buurman)

8:30-8:45 am | Welcome to project members and Muhammad Ibrahim
participants. CATIE

8:45-9:30am | Annual Plan 2004 and summary Maria C. Amezquita, Project’s
progress first semester 2004. Key issues | Scientific Director
for discussion during this meeting.

9:30-10:15am | Advances in Socio-economic research | Jose Gobbi

(Oct 2003 — July 2004}, Summary
results by sub-ecosystem, Questions.

Project’s Environmental
Economist, CATIE

10:15-10:30am

Coffe break

10:30-11:00am

Socio-economic results - Amazonia

Bertha L. Ramirez, U. Amazonia

11:04-11:30am

Socio-economic results — Costa Rica

Jose Gobbi

11:33-12:00m | Socio-economic results — Hillsides Piedad Cuellar, CIPAY

12:00-12:30pm | Discussion Moderator: E. Murgueitio, CIPAV

12:30-2:30pm  Lunch

2:30-5:30pm New C data— Costa Rica sub-ecosystem. Muhammad Ibrahim, CATIE,
Discussion (afier a coffee break).

Tuesday, July 27

Moderators: Morning (Edgar Amézqguita); afternoon (Tangaxuhan Llanderal)

9:00- 12:00am ; New C data— Amazonia sub-¢cosystem.  Maria Cristina Amézguita and
Discussion (after a coffee break). Bertha Ramirez
12:36-2:30pm | Lunch
2:30-5:30 pm | New C data— Hillsides sub-ecosystem. | Maria Cristina Amézquita,
. Discussion (after a coffee break) Herndn Giraldo and MLE. Gomez

» Moderators are asked to prepare a written summary report, in electronic media,
to be presented on Wednesday at the Closing Session, and handled to Francisco

Ruiz.

Wednesday, July 28

Field day
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Thursday, July 29

Moderator: Morning (Professor ‘t Mannetje)

9:00- 9:45am | C Isotope research in the project: Objectives, Peter Buurman and
methodology and expected results. Edgar Amézquita

9:45-10:30am | Discussion.

10:30-10:45am | Coffce Break

10:43-11:30am

Mathematical modelling in the project. Objectives,
methodology and expected results.

Bram van Putten

11:30-12:15pm | Discussion.
12:30-2:30pm | Lunch
2:30-5:30pm Closing session. All

Reports from session moderators and general
recommendations

e Moderators are asked to prepare a written smmmary report, in electronic media,
to be handled to Francisco Ruiz.

Friday, July 30

Transport of participants to San José Airport
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