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1.

Executive Summary1

The PE-4 milestones have not been updated since 1997 and are thus less focussed on newer
developments in our research. Nonetheless, work this year has lain mainly within their bounds
except for work especially requested by donors or other CIAT projects.
Milestone 1: A published assessment of alternatives for restoration of degraded lands in at
least one study area
This milestone was the field of the PE-4 ecologist. However, his contract was terminated during
1997-98 and he was not replaced.
Milestone 2: A publication on the use of land-use models in assessing land-use scenarios
and policy options
The model MarkSimTM Version 1.0 is to be released in CD-ROM with manual at year’s end
(Jones and Thornton 1999). The model has a worldwide use for running crop simulations and
risk analysis. It has already been successfully used in applications by CIMMYT and CIP (Annex
2). Two other papers have been submitted for publication. The first is on the Intelligent Team
Decision Assistant (IT DEA), which helps collaborative decision making in the information age.
ITDEA Version 1.0 is available as a stand-alone interface to a database that stores the
information associated with each step of the decision-making process (Annex 5). The second
paper is on the Dynamic Land Use Model (DLUM) and was presented at the SAAD meeting in
Lima. The model investigates land use change and promises to revolutionize the way we look at
economic surplus analysis for measuring the impact of research (Annex 11). A paper on the
spatial modeling of risk in NRM was produced for the Integrated NRM Meeting at Penang,
August 20-25, and is to be published in Conservation Ecology (Jones and Thornton 2000). It is
one of the first-ever applications to use global circulation model results to simulate future yields
(Annex 21). The FloraMap software was officially released in January 2000 (Annex 3) with a
Web page available. The Users Group Listserver already has 102 registered users over 28
countries. The tool predicts distribution of plants and other organisms in the wild particularly
incorporating in situ conservation with land use policy options.
Milestone 3: Database and sustainability indicators finalized for Central America
This milestone has been reached. The goal of the project was to produce a series of products that
provide information and capacities for users (i.e., policy makers, planners) to improve the
decision-making process. This was done in collaboration with the users, taking into account their
capacities and needs. This year we released a CD-ROM on Rural Sustainability Indicators
following test case studies carried out at regional, national, local, and sectoral levels (Annexes 15
and 16). Other products include conceptual frameworks at different scales, lessons learned
report, and information and analytical products. These allow users to improve decision making
and monitoring of the rural development process at different levels and scales. Other institutions
and the Central American countries are using the project’s products; for example, the World
Bank is using them to develop Poverty Indicators and Performance Indicators. A paper was also
produced this year for the Integrated NRM meeting in Penang (Winograd et al 2000).
Milestone 4: Land use scenarios identified and characterized in the context of
environmental sustainability in Colombia
Work has begun on a spatial analysis of soil-landscape-land use relations for precise local
management of hillside agroecosystems (Annex 1). Data were collected at field, farm, and
1
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watershed scales in Cauca Department, and at national scale in Colombia. They are being
analyzed. CLIMCROP, a decision-support tool for mapping climatic limitations for some crops
in Colombia, was developed and is available in CD-ROM to help decision makers at various
levels in planning crops with environmental sustainability in mind (Annex 7). Also, a
preliminary version of a simple database tool for soil diagnosis in the altillanura plana of the
Colombian Llanos is available for farmers and those who assist them to diagnose the health of
their soils and to establish limitations for specific crops. Its use should lead to better soil
management (Annex 10).
Milestone 5: Scenarios identified and characterized in context of environmental
sustainability
The link between agricultural labor productivity and natural resource variables was examined at
national level in Honduras (Annex 4). The methodology determines system boundaries and
anticipates the impact of policies. Also a methodology was developed to determine highly
vulnerable areas with regard to natural disasters in Honduras. It can be applied to different
countries and helps prioritize areas in need of help (Annex 6). Work with molecular methods to
characterize soil and earthworm interactions and biodiversity may prove useful indicators of soil
health (Annex 17). The analysis of poverty in Peru (Annex 19) better targets research and
development efforts in the Central Peruvian Amazon. Knowledge discovery on the problems and
preferences in agriculture and NRM to inform poverty alleviation policies and strategies (Annex
20) targets population for sustainable agriculture, which in turn works towards environmental
sustainability. Exploratory work is being carried out on communicating possible scenario
outcomes to the population of the Jalapa watershed in Honduras (Annex 22). This DS tool will
help communities forecast the impact of different collective actions on their environment.
Milestone 6: A network of agricultural and information providers with improved use of
information in Central America
PROCIG has continued to advance a network of governmental providers of environmental data
creating geographical reference data products (Annex 23). The project adds to regional efforts in
building a well-connected GIS professional community in Central America. We are also
improving the use of information in Colombia through diffusion and training with the CD-ROM
on MapMaker and training guides (Annex 8) and the electronic version of the “Plan Básico de
Ordenamiento Territorial” (Annex 9). Ties were strengthened with Colombian institutions at a
Pan American seminar and workshop on NSDIs held at IGAC Feb 28-Mar 1 (Annex 28).
Requested work
Other unforeseen work was requested during the year. The extrapolation variety yields (Annex
13) was asked for on behalf of the CIAT breeding projects. The method developed was
successful in a trial run on mapping a variety’s probable yield and has tremendous potential use
for plant breeders. The new 5-year agreement between MADR and CIAT has resulted in PE-4
work on helping decision makers in decisions on land use in Colombia (Annexes 18, 29, 30, and
32). The work is at municipality level at present and should lead to an increased level of adoption
of sustainable land use practices.
Finally, none of the above research would be possible without the fundamental base of the GIS
computer infrastructure and operating system (Annexes 24, 25, and 26) and the continual
updating and maintenance of databases. Often overlooked in the background, without these basic
essential tools, the other research work would be impossible.
2

2.

Project overview

Objective:
To improve policy and decis ion making for sustainable land and environmental
management in Latin America through the scientific analysis of land and environmental patterns,
anticipated dynamics, and policy indicators.
Outputs:
Environmental opportunities and constraints identified and assessed. Land use patterns
and their spatial distribution classified, and correlated with environmental and socioeconomic data.
Determinants, dynamics, and impacts of land use in Latin America characterized and strategic options
assessed. Environmental policy and sustainability indicators defined and reported.
Gains:
Detailed georeferenced databases on land use, ecological, and socioeconomic factors.
Environmental and sustainability indicators of land use, networking on the environment, land use,
sustainable agriculture, and indicators. Verified scenario-assessment tools. A blend of theoretical,
methodological, and field-based inquiry for decisions on sustainable agriculture and agroecosystem
health.
Milestones:
1998

1999

2000

A framework for a conceptual land-use model applied and tested in the Pucallpa study
area. A stochastic model of rainfall incorporated into a system for producing input to
drive dynamic crop simulations. GIS coverages of administrative regions, climate,
population, land use, and watershed data produced, documented, and made available for
all continental Latin America. A continental network of users and developers of
indicators of sustainability in Latin America. Spatial extrapolation methods and crossscale modeling for Honduras. Human welfare indicators related to agricultural land use
for Honduras. A CD-ROM based tool for mapping climate similarity of germplasm
accessions.
A stochastic land-use model developed for at least one of the study areas. Sustainability
indicator systems applied in Central America and within Colombia in the Orinoquia
region. First regional report on environmental and sustainability indicators published. A
new version of stochastic rainfall model distributed to crop modelers in the tropics. Soil
and land databases in the four benchmark watersheds developed with land use and soil
analysis in Honduras. A Land Use Laboratory developed in Pucallpa benchmark site. Full
analyses and report on rural poverty and agricultural land use developed for CIAT Web
page.
A published assessment of alternatives for the restoration of degraded lands in at least one
study area. A publication on the use of land-use models in assessing land-use scenarios
and policy options. Database and sustainability indicators finalized for Central America.
Land use scenarios identified and characterized in the context of environmental
sustainability in Colombia. Scenarios identified and characterized in the context of
environmental sustainability. A network of agricultural information providers with
improved use of information in Central America.

CGIAR system linkages: Protecting the Environment (60%); Policies (20%); Breeding (10%);
Biodiversity (10%). Contributes to the Tropical America Ecoregional Program.
CIAT project linkages: GIS studies to assist SB-1, SB-2, IP-1, and PE-2; model development with PE-3,
PE-5, and BP-1.

3
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3.

Project work breakdown structure

See below.

4.

Project logframe - Workplan

Although a project may have a detailed logframe and breakdown structure, because of
unforeseen circumstances or the investigation of new ideas, they require slight adjustment from
time to time. The PE-4 logframe and PE-4 breakdown structure have not been adjusted since
1997 because of problems of leadership discontinuity. Thus we have once again followed the
Division of Natural Resources’ logframe as a planning framework for the Project.
The new subproject “Exploration of opportunities for land use and rural development in the
Colombian Orinoco region” comes from a new 5-year agreement between the Ministerio de
Agricultura y Desarrollo Rural (MADR) and CIAT effective in 1999. Work done for this
agreement includes helping decision makers in processes related to land use, focussing (in 2000)
on municipality and village levels (Annexes 29 and 30).
The Ministry of Agriculture and the National Department of Planning in Colombia also
especially requested strategic support of their Network for the use of geographical information
systems (GIS) in land use planning and monitoring (Annex 32).
PE-4 also took on the conclusion of the previously PE-3 project “Methodologies for integrating
data across geographic scales in a data rich environment: Examples from Honduras”(Annex 14).
In this way, and with these additions, the Work Plan for 2000 was structured as appears on the
following pages.
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PROJECT WORKPLAN 2000: - 2000 Milestones in relation with natural resource
management (NRM) Division Outputs
NRM OUTPUTS

MILESTONES

Improved land
management options

Scenarios identified and characterized in the context of environmental sustainability –
Spatial analysis of soil-landscape-land use relations for precise local management of
hillside agroecosystems

Decision support tools
for NRM produced

Global level
MarkSim V1.0: A computer tool for producing simulated daily weather data for crop
modeling and risk assessment resource management
FloraMap: A computer tool for predicting the distribution of plants and other organisms in
the wild – First Release
Regional / country level
Spatial determinants of labor productivity in Honduras
The Intelligent Team Decision Assistant (IT DEA): Collaborative decision making in the
information age
Vulnerability analysis for Honduras
CLIMCROP, an interactive system for mapping climatic limitations for some crops in
Colombia, based on the comparison of crop requirements with climatic parameters
Local level – Municipality and similar
CD-ROM with MapMaker Popular Software and training materials
Electronic version of the “Plan Básico de Ordenamiento Territorial” of Puerto López
available on CD-ROM
Preliminary version of a simple database tool for soil diagnosis in the flat high plains
(altillanura plana) of the Colombian Llanos
Dynamic Land Use Model: An attempt to use a simple stochastic Markovian model to
investigate land use change
The Spatial Water Budget Model (SWBM) developed and applied to the Tascalapa
Watershed, Honduras
Other CIAT Projects
Regional yield trials extrapolation (SB-2 Project)
Methodologies for integrating data across geographic scales in a data rich environment:
Examples from Honduras (PE-3 Project)
Land use change mapped in 13 chosen hot spots in Colombia, Ecuador, and Peru (Tropical
Ecosystem Environment observations by Satellite [TREES] Project)

Indicators for different
purposes in use
(sustainability,
changes in land use
management,
monitoring progress,
early warning )

Database and sustainability indicators finalized for Central America
Application of a multi-scale land use model for Central America
Using molecular methods to characterize soil and earthworm interactions and biodiversity
A strategy for monitoring the impact of “Better Land Management” in the municipality of
Puerto López
Continued.
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PROJECT WORKPLAN 2000. Continued.
NRM OUTPUTS

MILESTONES

NRM technology
components and
information developed

Analysis of poverty in Pucallpa, Peru
Knowledge discovery on problems and preferences in agriculture and NRM to inform
poverty alleviation policies and strategies
Spatial modeling of risk in natural resource management: Applying plot-level, plantgrowth modeling to regional analysis

Organizational models
for decision-making
about improving land
use management
developed and applied
Improved capacity for
resource management
research

Communicating a vision of the future with optimization models and virtual landscapes: An
application to the Jalapa watershed in Honduras
A consortium for improving and utilizing agricultural and natural resources data in Central
America
Enhancing GIS computer infrastructure and operating systems
Structuring and improvement of NRM spatial and strategic information system
Design and implementation of an Internet-based, distributed spatial information system
and its integration in the Consortium for Spatial Information (CSI)
Formulation and improvement of PE-4 documentation and communication service
capacities
Investigating and promoting the development of national spatial data infrastructures
(NSDIs) in Central America
Participatory planning of agricultural development in five villages of the Puerto López
municipality: Advances in 2000
A methodological guide and proposal for the participatory component of land use plans,
based on the development of a common vision
Training in use of Remote Sensing
Training on the legal aspects of “Ordenamiento Territorial” in Colombia, on the use of the
participatory planning methodology, and on the use of the MapMaker software

7
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Highlights 2000
From amongst the advances made in 2000, the following are highlighted 2 :
Ø Spatial distribution of land characteristics analyzed and mapped at field and farm scale to
eventually enable farming systems in the hillsides to sustain productivity through precise
site-specific management.
Ø MarkSim V 1.0: A computer tool for producing simulated daily weather data for crop
modeling and risk assessment resource management for release at year’s end. The model has
a worldwide use for running crop simulations and risk analysis.
Ø The FloraMap software was officially released in Jan 2000 with a WWW page available. The
Users Group listserver at http://www.FloraMap-CIAT.org already has 102 registered users
over 28 countries. They are employing FloraMap for a wide variety of uses.
Ø Geographical regression method and tool developed for measuring the spatial determinants
of labor productivity in Honduras. The methodology performs spatial analysis of census data
to determine system boundaries and anticipate the impact of policies.
Ø First version of ITDEA software developed as a stand-alone interface to a database that stores
the information associated with every step of the decision-making process. The ITDEA helps
build partnerships and expedite the planning process. It advantageously replaces the PPO,
and could be used for strategic planning.
Ø A methodology developed to determine the areas with high degree of vulnerability with
regard to natural disasters in order to prioritize the different Honduras municipalities. The
methodology can be applied in different countries and enables the World Bank to improve
selection of priority sites and the definition of mitigation projects with national institutions. It
also allows CIAT to improve capacities to manage and produce information for users’ needs.
Ø CLIMCROP, a decision-support tool, was designed to help the planning of crops in
Colombia, for use by farmers in agricultural extension agencies and by planners and
agricultural incentive managers.
Ø Electronic version of the “Plan Básico de Ordenamiento Territorial” of Puerto López
available on CD-ROM. This territorial plan is the first municipal plan of the Orinoco region
to be approved. It is considered an example of how a plan can be developed and turned into
an educational and diffusion tool.
Ø Dynamic Land Use Model developed that realistically simulates supply curves. In DLUM we
have a highly useful tool for investigating the supply curve-economic surplus relationship
because we have access to all the data on field gross margins and household income with
which to test the relation of supply curve shift to overall revenue change. The model will
revolutionize the way we look at economic surplus analysis for measuring impact of
research.

2
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Ø Spatial Water Budget Model (SWBM) developed and available at ICASA Web site.
Publication in ArcUser has resulted in strong international demand. It has been applied to the
Tascalapa Watershed in Honduras.
Ø Method developed for extrapolating probable varietal yield from large regional trial
networks. A trial run of the model was successful in mapping a variety’s potential yield. The
potential impact is immense. The model will allow a completely new way of looking at large
network trials data. It will have tremendous use for plant breeders in selecting trial sites,
parents, and genealogies.
Ø The Spatial Data Exploration Toolbox has been developed as a useful tool for GIS experts
working on ecoregional issues. It can be applied to a wide range of NRM and agricultural
development problems whose solution requires the use of complex cross-scale data sets.
Ø Production and release of CD-ROM on Rural Sustainability Indicators. A methodology
developed to analyze natural disaster vulnerability and used for Honduras for information
needed for the indicators project and products. Users can explore the impact and changes in
land use.
Ø Multimedia CD-ROM produced on analysis of poverty in Pucallpa, Peru. The conclusions of
the study include insights on the macro-level context of poverty and development, the
characteristics of different social groups, the geographic dimensions of poverty, and the
interconnectedness of basic needs in the overall conditions of a community.
Ø A household and village database for Honduras was developed with decision trees and
correspondence analysis for key complex questions. The targeting of population for
sustainable agriculture can be improved by generating decision trees from the database
produced by this research.
Ø Spatial modeling of risk in NRM developed applying plot-level, plant-growth modeling to a
regional analysis. This is a first-ever attempt to make a major mapping of yield distributions
and one of the first-ever applications to use global circulation model results to produce future
yields. Once extended to other major crops it will be invaluable in looking at the future of
NRM.
Ø Optimization model developed and interfaced with virtual reality landscape generator to
improve communication of possible futures for land use. This helps communities forecast the
impact of different collective actions such as new rules, new roads, or adoption of new
techniques on both their incomes and their landscapes.
Ø PROCIG has continued to advance a network of governmental providers of environmental
data creating geographically referenced data products. The Web site http://www.procig.org is
available in Spanish and English. The project adds to regional efforts in building a wellconnected GIS professional community in Central America.
Ø A CGIAR systemwide, integrated spatial information system has been developed. This
improves inter-center GIS research work, collaboration, and investigation interchange.
Access to regional databases is provided and research possibilities are extended .
10

Progress Report
Taking the 2000 Operative Plan presented in Section 2 as a base the advances made during the year are summarized in Table 1, which
shows advances in the planned outputs and milestones.
TABLE 1 :

PLANNED ACTIVITIES

NRM LOGFRAME OUTPUT 1

(For acronyms and abbreviations, see p 107).

Improved land management options

MILESTONE

ADVANCE
up to Sept 30, 2000

Scenarios identified and characterized in the context of environmental sustainability –
Spatial analysis of soil-landscape-land use relations for precise local management of hillside
agroecosystems.

Initializing

Databases at field- and farm-scale were completed. The existing soil database for Honduras
was cleaned and upgraded. The spatial distribution of land characteristics was analyzed and
mapped at field- and farm-scale. Data analysis and subsequent generation of relevant
information are in process. We envision a synthesis of activities to enable farming systems in
the hillsides to sustain productivity through precise site-specific management.
NRM LOGFRAME OUTPUT 2 Decision

TEAM
T. Oberthür
E Barrios
E Amezquita
LA Clavijo RD Hoyos
G Escobar
H Usma
CM Buitrago
Participating farmers in
Cauca, Colombia

MORE INFO
Annex 1

support tools for natural resource management produced

MILESTONE

ADVANCE
up to Sept 30, 2000

TEAM

MORE INFO

Global level
MarkSim V 1.0: A computer tool for producing simulated daily weather data for crop
modeling and risk assessment resource management to be released by year’s end.

90%

PG Jones (consultant)
PK Thornton (ILRI)
PW Wilkens (IFDC)
W Diaz

Annex 2

50%

PG Jones (consultant)
A Gladkov
W Diaz

Annex 3

The model has been used by CIMMYT to produce maps of 70% rainfall for the whole of
Africa and to produce agroecological zoning in Honduras. CIP has used MarkSim to model
rainfall in the Peruvian and Chilean deserts. The model has a worldwide use for running crop
simulations and risk analysis.
FloraMap: A computer tool for predicting the distribution of plants and other organisms in
the wild – First Release.
The FloraMap software was officially released on 18th Jan 2000 with a WWW page
available. The Users Group listserver at http://www.FloraMap-CIAT.org now has 102
registered users. Users are widely dispersed (over 28 countries) and are employing FloraMap
for a wide variety of uses including mapping plant species distributions from germplasm
collections, herbaria, or from sample surveys. New uses for the software are emerging.

Continued.

TABLE 1:

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 2 Decision

support tools for natural resource management produced

MILESTONE

ADVANCE
up to Sept 30, 2000

TEAM

MORE INFO

Regional level
Spatial determinants of labor productivity in Honduras.

90%

G Leclerc
B Barbier (PE-3)
O Mejia (PE-3)
O Madrid

Annex 4

100%

G Leclerc
R Knapp
G Narvaez

Annex 5

100%

M Winograd
A Farrow
S Schillinger
V Soto
I Hernandez (consult.)

Annex 6

100%

JG León
G Leclerc
N Beaulieu
A Fajardo
C Gonzalez (Uni.
Nacional)

Annex 7

The methodology performs spatial analysis of census data to determine system boundaries
and anticipate the impact of policies. It replaces the previously used maquetas and flat maps.
The Intelligent Team Decision Assistant (IT DEA): Collaborative decision making in the
information age.
In its first version, IT DEA is developed as a stand-alone interface to a database that stores the
information associated with every step of the decision-making process. The IT DEA helps
build partnerships and expedite the planning process. It advantageously replaces the PPO,
and could be used for strategic planning.
Vulnerability analysis for Honduras.
A methodology was developed to determine the areas with high degree of vulnerability with
regard to natural disasters in order to prioritize the different Honduras municipalities. The
methodology can be applied in different countries and enables the World Bank to improve
selection of priority sites and the definition of mitigation projects with national institutions. It
also allows CIAT to improve capacities to manage and produce information for users’ needs.
CLIMCROP, an interactive system for mapping climatic limitations for some crops in
Colombia, based on the comparison of crop requirements with climatic parameters.
A decision-support tool was designed to help the planning of crops in Colombia, for use by
farmers in agricultural extension agencies and planners and agricultural incentive managers.
This application responds to a special request by the National Planning Dept of Colombia.

Continued.

TABLE 1:

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 2 Decision

support tools for natural resource management produced

MILESTONE

ADVANCE
up to Sept 30, 2000

TEAM

MORE INFO

Local level
CD-ROM with MapMaker Popular Software and training materials.

100%

O Muñoz
J Jaramillo
N Beaulieu
E Dudley (MapMaker
Ltd)

Annex 8

100%

J Jaramillo Y Rubiano
N Beaulieu
O Muñoz
PL Mayor’s Office:
S Pabón
D Gomez
JC Cano

Annex 9

50%

Y Rubiano
E Amezquita
N Beaulieu
A Franco

Annex 10

PG Jones (consultant)
PK Thornton (ILRI)

Annex 11

A CD-ROM was designed to distribute MapMaker Popular, a freely distributable GIS system
for non-profit organizations, together with training guides. To date it has been used by the
Puerto López Mayor’s Office and CORPOICA for planning purposes. The use of these
materials will lead to better empowerment of planning processes by decision makers in
different sectors and levels, including communities and municipalities.
Electronic version of the “Plan Básico de Ordenamiento Territorial” of Puerto López
available on CD-ROM.
With CIAT support, the municipality of Puerto López developed a concerted plan of how it
will organize its own territory. We developed an electronic version of the plan on CD-ROM
for diffusion to the public. This territorial plan is the first municipal plan of the Orinoco
region to be approved and considered an example of how a plan can be developed and turned
into an educational and diffusion tool.
Preliminary version of a simple database tool for soil diagnosis in the flat high plains
(altillanura plana) of the Colombian Llanos.
A preliminary version of a simple tool is provided to farmers and those who assist them to
diagnose the health of their soils and to establish their limitations for specific crops. The tool
allows the storage of soil data for a series of georeferenced observation points that can be
displayed with a GIS and then analyzed with geostatistical or interpolation methods.
Dynamic Land Use Model: An attempt to use a simple stochastic Markovian model to
investigate land use change.

30% initiating

In DLUM we have a highly useful tool for investigating the supply curve-economic surplus
relationship because we have access to all the data on field gross margins and household
income with which to test the relation of supply curve shift to overall revenue change. The
model will revolutionize the way we look at economic surplus analysis for measuring the
impact of research.
Continued.

TABLE 1:

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 2 Decision

support tools for natural resource management produced

MILESTONE
Local level (continued)

ADVANCE
up to Sept 30, 2000
100%

The Spatial Water Budget Model (SWBM) developed and applied to the Tascalapa
Watershed, Honduras.

TEAM
J Luyten (Uni. Florida)
R Knapp

MORE INFO
Annex 12

J Jones (Uni. Florida)
G Leclerc

The SWBM is intended to support local decision-making and for teaching local stakeholders
about basic functions of mulitple-community watershed components such as relationships
between land and water resources. The SWBM is a distributed hydrological model developed
entirely in the ArcView environment. It an official ICASA tool available for download at the
ICASA Web Site. Itwas applied to the Cabuyal watershed in Colombia, and the Tascalapa
watershed in Honduras.
Other CIAT Projects
Regional yield trials extrapolation. A method has been developed for extrapolating probable
varietal yield from large regional trial networks. A first run of the model was successful in
mapping a variety’s possible yield. The potential impact is immense. The model will allow a
completely new way of looking at large network trials’ data. It will have tremendous use for
plant breeders in selecting trial sites, parents, and genealogies.
Methodologies for integrating data across geographic scales in a data rich environment:
Examples from Honduras.
The rationale of the project is to facilitate collective action for NRM and agricultural
development through the creation of methods and procedures for multi-scale analysis.

20% initiating

100%

PG Jones (consultant)

Annex 13

A Nelson (PE-3)
G Leclerc
M Winograd
A Farrow

Annex 14

The Spatial Data Exploration Toolbox that has been developed is a powerful tool and can be
applied to a wide range of NRM and agricultural development problems whose solution
requires the use of complex cross-scale data sets.
The use of neural networks eases data handling and increases processing speed. The
generalized spatial data sets produced by means of neural network and self-organizing maps
are potentially powerful aids for problem definition and hypothesis generation.
The Accessibility Wizard has demonstrated that useful application tools can be derived from
the methodologies developed by CIAT.
Continued.

TABLE 1 :

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 2 Decision

support tools for natural resource management produced

MILESTONE

ADVANCE
up to Sept 30, 2000

TEAM

MORE INFO

J Puig
G Leclerc
RD Hoyos
A Cuero
C Nagles
IIAP: F Rodriguez
L Bendayán
J Sanjurjo

Publications

Other CIAT Projects (continued)
Land use change mapped in 13 chosen hot spots in Colombia, Ecuador, and Peru (TREES
Project).

100%

Work was finished in March 2000, but we have been requested to revise some of the data and
this is in process. Two reports were published.

NRM LOGFRAME OUTPUT 3:

Indicators for different purposes in use (sustainability, changes in land use management)

MILESTONE
Database and sustainability indicators finalized for Central America.

ADVANCE
up to Sept 30, 2000

M Winograd
A Farrow
M Aguilar

Annex 15

100%

A Farrow
K Kok (consultant)
M Winograd
M Aguilar

Annex 16

60%

P Hill
A Feijoo (PE-3)

Annex 17

The results from using the CLUE model gave important information needed for the Rural
Sustainability Indicators Project and its products. Results are available on CD-ROM and on
the CLUE Web site http://www.agro.wau.nl/.
Using molecular methods to characterize soil and earthworm interactions and biodiversity.
This project uses molecular biological methods to characterize the bacterial populations of
worm casts and bulk soil on several sites with contrasting soils in Colombia. The results of
this work will help CIAT decide if and how it should apply molecular biology techniques to
soil science. The techniques that we test may prove useful indicators of soil health.

MORE INFO

100%

A CD-ROM on Rural Sustainability Indicators was produced and released. Materials for
capacity building and training (e.g., lesson learned report, analytical examples, poster) in
Central American countries and institutions were also produced. Test cases were carried out
at regional, national, local, and sectoral levels. We are ensuring that the tools are used at all
levels of decision making and that training in their use and dissemination of information for
different users is carried out.
Application of a multi-scale land use model for Central America as important information for
the rural sustainability indicators and products.

TEAM

Continued.

TABLE 1 :

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 3:

Indicators for different purposes in use (sustainability, changes in land use management)

MILESTONE

ADVANCE
up to Sept 30, 2000

A strategy for monitoring the impact of “Better Land Management” in the municipality of
Puerto López.

30% initiating

A series of indicators was defined both for the diagnosis and the monitoring of conditions
existing at a specific site, to be applied to the municipality of Puerto López, but that is not
site-specific. The monitoring process is in its initiating stages. With the measurement of
these indicators we hope to be able to show the impact of land management practices and of
CIAT’s work. This should in turn lead to greater credibility and increased level of adoption
of practices.
NRM LOGFRAME OUTPUT 4: NRM

TEAM
J Jaramillo N Beaulieu
G Leclerc E Amezquita
Y Rubiano
V Gottret (PE-3)
B Barbier (PE-3)
D White (PE-5)
S Pabón (U. los Llanos)
D Goméz (U. Coop Col)

MORE INFO
Annex 18

technology components and information developed

MILESTONE
Analysis of poverty in Pucallpa, Peru.

ADVANCE
up to Sept 30, 2000

A household and village database was produced for Honduras. Decision trees were
elaborated and correspondence analysis done for key questions. The targeting of population
for sustainable agriculture can be improved by generating decision trees from the database
produced by this research.

MORE INFO

75%

G Hyman
G Lema
J Puig
C Perea
INEI: C Sanchez
C Santur
R Aquije
C Larrea (consultant)

Annex 19

90%

G Leclerc
A Braun (SN-3)
MP Guerrero (SN-3)
M Peters (PE-5)
T Fuhs (CEMAGREF)

Annex 20

The project is developing an analysis and body of work aimed at better targeting the research
and development efforts in the Central Peruvian Amazon. Results are available on the multimedia CD-ROM produced. The conclusions of the study include insights on the macro-level
context of poverty and development, the characteristics of different social groups, the
geographic dimensions of poverty, and the interconnectedness of basic needs in the overall
conditions of a community.
Knowledge discovery on problems and preferences in agriculture and NRM to inform
poverty alleviation policies and strategies.

TEAM

Continued.

TABLE 1 :

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 4: NRM

technology components and information developed

MILESTONE

ADVANCE
up to Sept 30, 2000

Spatial modeling of risk in NRM: Applying plot-level, plant-growth modeling to regional
analysis.

100%

TEAM
PG Jones (consultant)
PK Thornton (ILRI)

MORE INFO
Annex 21

This is an attempt to make a major mapping of yield distributions and one of the first-ever
applications to use global circulation model results to produce future yields. We have proved
that plot-scale, plant-growth models can be used to map large-scale crop risk assessment and
the effects of climate change. The study with CERES-Maize in southern Africa has achieved,
perhaps for the first time, an integration from process-level plant growth models to global
climate models: the full gamut of the scaling problem. Once extended to other major crops it
will be invaluable in looking at the future of NRM.
NRM LOGFRAME OUTPUT 5:

Organizational models for decision-making about improving land use management developed and
applied

MILESTONE
Communicating a vision of the future with optimization models and virtual landscapes: An
application to the Jalapa watershed in Honduras.

ADVANCE
up to Sept 30, 1999

MORE INFO

100%

G Leclerc
B Barbier (PE-3)
A Hernandez
(COHDEFOR)

Annex 22

60%

G Hyman
K Lance

Annex 23

This exploratory work on the communication of possible scenario outcomes to the population
of a small watershed is done by combining optimization models with computer-generated
images of future landscapes. The results of the model were fed into a virtual-reality
landscape rendering software. This decision-support tool will help communities forecast the
impact of different collective actions.
A consortium for improving and utilizing agricultural and natural resources data in Central
America.

TEAM

PROCIG has continued to advance a network of governmental providers of environmental
data creating geographically referenced data products. The Web site http://www.procig.org is
available in Spanish and English. The project adds to regional efforts in building a wellconnected GIS professional community in Central America.
Continued.

TABLE 1 :

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 6:

Improved capacity for resource management research

MILESTONE
Enhancing GIS computer infrastructure and operating systems.

ADVANCE
up to Sept 30, 1999

S Schillinger
J Cardona
O Bermeo (IS)
B Arana

Annex 24

20% initiating

S Schillinger
S Castaño
H Trejos
V Soto
M Calderon
R Lopez
J Puig
A Cuero
C Nagles

Annex 25

50% ongoing

S Schillinger
G Hyman
T Oberthür
I Sanz
B Arana

Annex 26

60% ongoing

B Arana S Schillinger
M Calderon
L Garcia

Annex 27

K Lance
G Hyman

Annex 28

PE-4 spatial data are in the process of geometric correction and improvement of information
contents. The GIS team is also homogenizing and documenting existing information within
the NRM digital cartographic and alphanumeric databases. An Internet Map Service has been
implemented on the PE-4 Web server.
Design and implementation of an Internet-based, distributed spatial information system and
its integration in CSI.
A CGIAR systemwide, integrated spatial information system is being developed that will
improve inter-center GIS research work, collaboration, and investigation interchange. The
access to regional databases provided extends research possibilities. The system reduces the
costs and efforts of spatial data management.
Formulation and improvement of PE-4 documentation and communication service capacities.
A small communications and Web design group was formed to collaborate with CIAT’s IS
and Communications to meet PE-4 specific needs in data publishing, information sharing,
and capacity building. This work will be ongoing.
Investigating and promoting the development of national spatial data infrastructures (NSDIs)
in Central America.

MORE INFO

85% ongoing

System reliability and data integrity were improved. Advances were made in GIS and remote
sensing analysis, and service and research capacities. System resources in IS have been freed
and Network traffic reduced throughout CIAT. Web services have been optimized and
adapted to NRM project needs.
Structuring and improvement of NRM spatial and strategic information system.

TEAM

60%

A Pan American seminar and workshop on NSDIs was held at IGAC Feb 28-Mar 1
(http://www.igac.gov.co/icde/ceminario.htm ) where CIAT was involved in planning and
participated. We strengthened ties with Colombian institutions and the USGS. We also
established and strengthened contacts with mapping and statistics and environment agencies
in the region.
Continued.

TABLE 1 :

PLANNED ACTIVITIES. Continued.

NRM LOGFRAME OUTPUT 6:

Improved capacity for resource management research

MILESTONE
Participatory planning of agricultural development in five villages of the Puerto López
municipality: Advances in 2000.

ADVANCE
up to Sept 30, 1999

N Beaulieu P Cardona
J Jaramillo Y Rubiano
C Plazas (IP-5)
D Izquierdo (SN-1)
W Gaitán (IP-3)
Puerto López UMATA
Leaders of community
action committees and
farmer associations

Annex 29

100%

N Beaulieu J Jaramillo
G Leclerc
C Quirós (SN-3)
S Pabón (Uni Llanos)
D Goméz ((Uni Coop)

Annex 30

100%

J Puig
S Castaño
V Soto
A Cuero
H Usma
LA Clavijo

S Bolaños
R López
RD Hoyos
C Nagles
L Rojas

Annex 31

100%

O Muñoz
J Jaramillo
N Beaulieu Y Rubiano

Annex 32

This method is a low-tech and simplified “spin-off” of the IT DEA (Annex 5). More than 60
professionals were trained in the use of the method now distributed with other training
material on MapMaker CD-ROM. The method facilitates the elaboration of municipal and
departmental territorial plans by allowing the input of the population and different
stakeholders to be systematically stored and carried from one administrative level to the next.
Training in the use of Remote Sensing.
PE-4 technicians were trained in the use of remote sensing to improve professional levels in
making products requiring the analysis of satellite imagery.

Training on the legal aspects of “Ordenamiento Territorial” in Colombia, on the use of the
participatory planning methodology, and on the use of the MapMaker software.
About 60 professionals were trained in the process of developing a territorial plan and about
80 trained in the use of MapMaker software. Through this training we provide potential
planners with a synthesis of necessary steps, simplified approaches, and tools that can make
the planning process easier and more straightforward.

MORE INFO

60%

The work carried out this year has allowed the farmers in the villages of Puerto Alicia,
Humapo, La Victoria, El Turpial, and Puerto Guadalupe to develop a common vision of how
they would like to see their community and to define actions and requests from this. It has
allowed the UMATA, CIAT, and the Mayor’s Office to be conscious of these requests and to
plan actions with these in mind.

A methodological guide and proposal for the participatory component of land use plans,
based on the development of a common vision.

TEAM

5.

Publications

Books and Journals
Farrow A, Winograd W. 2000. Land use modelling at the regional scale: An input to rural
sustainability indicators for Central America. In: Veldkamp A, Lambin E, eds. Modelling
land use/cover change from local to regional scales. Agric Ecosyst Environ, forthcoming.
Jones PG, Thornton PK. 1999. Fitting a third order Markov rainfall model to interpolated
climatic surfaces. Agric Forest Met 97:213-231.
Jones PG, Thornton PK. 2000. MarkSim: Software to generate daily weather data for Latin
America and Africa. Agron J 93:445-453.
Kok K, Farrow A, Veldkamp A, Verburg PH. 2000. The need for multi-scale validation in spatial
land use models. In: Veldkamp A, Lambin E, eds. Modelling land use/cover change from
local to regional scales. Agric Ecosyst Environ, forthcoming.
Nelson A. 2000. Analysing data across geographic scales: Detecting levels of organisation within
systems. Agric Ecosyst Environ, Special edition, forthcoming.
Oberthür T, Kam SP. 2000. Perception, understanding and mapping of soil variability in the
rainfed lowlands of Northeast Thailand. In: Characterization of rainfed lowland
environments. International Rice Research Institute (IRRI), Manila, Philippines.
Oberthür T, Dobermann A, Goovaerts P. 1999. Mapping soil texture classes using field
texturing, particle size distribution and local knowledge by both conventional and
geostatistical methods. European J Soil Sci 50: 457-479.
Oberthür T, White PF, Dobermann A. 2000. Classifying soils for agronomists in Cambodia II.
Statistical discrimination of soil properties by the knowledge-based Cambodian Agronomic
Soil Classification System (CASC). Soil Use Manage 16: 20-27.
Oberthür T, Dobermann A, Aylward M. 2000. Using auxiliary information to adjust fuzzy
membership functions for improved mapping of soil qualities. International J Geog Inform
Sci 14: 431 - 454.
Rubin B, Hyman G. 2000. The extent and economic impacts of soil erosion in Costa Rica. In:
Hall CAS, Perez CL, Leclerc G, eds. Quantifying sustainable development: The future of
tropical economies. Academic Press, NY.
Segnestam L, Winograd M, Farrow A. 2000. Developing indicators: Lessons learned from
Central America. Published in Spanish and English versions. CIAT-World Bank-United
Nations Environment Program (UNEP) Project, WA.
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Van Laake P, Hyman G. 2000. Developing a nationwide topographical database. In: Hall CAS,
Perez CL, Leclerc G, eds. Quantifying sustainable development: The future of tropical
economies. Academic Press, NY.
White PF, Oberthür T, Dobermann A, Ros C. 2000. Classifying soils for agronomists in
Cambodia. I. The Cambodian Agronomic Soil Classification system (CASC). Soil Use and
Management 16: 12-20.
Winograd M. 1999. Planning and environmental indicators. In: Furtado J, ed, Economic
development and environmental sustainability: Policies and principles for a durable
equilibrium. The World Bank Institute, Learning Series, WA. p 105-115.
Winograd M, Farrow A. 2000. Sustainable development indicators for decision making:
Concepts, methods, definition and uses. Encyclopedia of Life Support Systems (EOLSS)
Publ, United Nations Educational, Scientific, and Cultural Organization (UNESCO),
forthcoming.
Wood S, Sebastian K, Scherr SJ. 2000. Pilot analysis of global ecosystems: Agroecosystems.
With contributions from NH Batjes of International Soils Reference and Information
Center (ISRIC), A Farrow and M Winograd of Centro Internacional de Agricultura
Tropical (CIAT), JM Faurès and F Nachtergaele of Food and Agriculture Organization
(FAO), G Fischer and G Heilig of International Institute for Applied Systems Analysis
(IIASA), J Henao of International Fertilizer Development Center (IFDC), R Hijmans of
Centro Internacional de la Papa (CIP), and P Oram of International Food Policy Research
Institute (IFPRI). A joint study by International Food Policy Research Institute (IFPRI) and
World Resources Institute (WRI), WA.
Conference Papers and Presentations
Beaulieu N, Rubiano Y, Santana. 1999. Mapping of physiographic landscapes in the Meta
department, Colombia, using the JERS-1 image 100 m SAR mosaic. Paper presented at the
4th Principal Investigator meeting of the Global Rain Forest Mapping (GRFM) Program,
Instituto Nacional de Pesquisas Espaciales (INPE), São José dos Campos, Brazil, Nov 9-12,
1999. INPE, Brazil.
Farrow A, Winograd M. 2000. Land use modelling at the regional scale: an input to Rural
Sustainability Indicators for Central America. In: Veldkamp A, Lambin E, eds. Modelling
land use/cover change from local to regional scales. Agric Ecosyst Environ, forthcoming.
Farrow A, Schillinger S, Winograd M, Hernandez I. 2000. Analysis on natural disaster
vulnerability in Honduras. Presented at the World Bank Meeting on Natural Disaster
Vulnerability in Honduras, April 5, Tegucigalpa, Honduras.
Gonzalez F, Mendez R, Moraga R, Lance K, Buck M. 2000. Proyecto Centroamericano de
Información Geográfica para el Desarrollo. Paper presented at Semana Cartografica, Sept
4-7, San Jose, Costa Rica.
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Hyman G. 2000. Regional development and deforestation in Pucallpa, Peru. Paper presented at
the annual meeting of the Association of American Geographers, 4-8 April, Pittsburgh,
Pennsylvania.
Hyman G, Lance K. 2000. Encuesta sobre infraestructuras nacionales de datos espaciales en las
Americas. Paper presented at the International Seminar “Infraestructuras nacionales de
datos espaciales”, 28-29 Feb, Bogota, Colombia.
Hyman G, Leclerc G. 2000. Alternative poverty mapping strategies to address needs at national
and sub-national scales. Paper presented at “Scale effects in decision making for
ecoregional development” workshop, 4-6 July, San Jose, Costa Rica.
Hyman G, Leclerc G, Beaulieu N. 2000. GIS for sustainable development at local scales. Paper
presented at the 19th Congress of the International Society for Photgrammetry and Remote
Sensing, 16-22 July, Amsterdam, Neths.
Hyman G, Nelson A, Lema G. 2000. Population maps of Latin America. Paper presented at
Workshop on Gridding Population Data, 2-3 May 2000, Columbia University, NY.
Jones PG, Thornton PK. 1999. Application of a simple agricultural land-use model to the
studying of market dynamics and technological change in a landscape in the Colombian
Andes. Paper presented at the third conference on Systems Analysis for Agricultural
Development (SAAD III). Centro Internacional de la Papa (CIP) and National Agrarian
University La Molina (UNALM), Lima, Peru.
Jones PG and Gladkov A. 1999. FloraMap: A computer tool for predicting the distribution of
plants and other organisms in the wild. Version 1 with 87 p indexed manual. CIAT CDROM series, CIAT, Cali, Colombia.
Jones PG, Thornton PK. 2000. Spatial modeling of risk in natural resource management:
Applying plot-level, plant-growth modeling to regional analysis. Paper for the Integrated
Natural Resource Management (INRM) Meeting, August 20-25 2000, Penang, Malaysia.
Jones PG, Segura S, Guarino L, Peters M. 2000. FloraMap. A computer tool for predicting the
distribution of plants and other organisms in the wild. Poster presented at the International
Conference on Science and Technology for Managing Plant Genetic Diversity in the 21st
Century, June 2000, Kuala Lumpur, Malaysia.
Knapp BR, Nelson A, Leclerc G. 1999. Modelling across scale. Keynote presentation at the third
conference on Systems Analysis for Agricultural Development (SAAD III). Centro
Internacional de la Papa (CIP) and National Agrarian University La Molina (UNALM),
Lima, Peru
Lance K, Hyman G. 2000. Spatial data infrastructures in Latin America: Implications for digital
mapping at the regional scale. Paper presented at Workshop on Gridding Population Data,
2-3 May 2000, Columbia University, NY.

22

Leclerc G. 2000. Scale effects in decision making for ecoregional development. Presented at the
Workshop Scale Effect in Decision Making for Ecoregional Development, July 4-6, 2000,
San José, Costa Rica. 60 p.
Leclerc G, Barbier B. 2000. Spatial determinant of labor productivity at the national level: the
case of Honduras. Paper presented at the XXIV International Conference of Agricultural
Economists, Berlin, August 12-19, 2000, Berlin, Germany.
Leclerc G, Hernandez A, Barbier B. 2000. Communicating a vision of the future with
optimization models and virtual landscapes: An application to community management of
the Jalapa watershed in Honduras. Paper presented at the XXIV International Conference
of Agricultural Economists, Berlin, August 12-19, 2000, Berlin, Germany.
Luitjen JC with Knapp EB, Leclerc G. 2000. Modeling strategic water availability in the
Tascalapa watershed, Honduras. Invited paper presented at the conference on Scale in
Decision Making for Ecoregional development”, July 4-6, San Jose, Costa Rica.
Nelson A, Leclerc G. 1999. Analysing data across geographic scales. Paper presented at “Current
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Examples from different parts of the world”, an international workshop, 7-8 Dec,
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Winograd M, Farrow A, Hernandez I. 1999. Vulnerabilidad frente a desastres naturales:
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Technical Reports and Information Products
Beaulieu N, Jaramillo J, Leclerc G, Pabón S, Gómez D, Quirós CA. 2000. Propuesta
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Annex of 310 p.
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Jaramillo J, Castro J, Pabón S, Gómez D, Beaulieu N, Rubiano Y, Rodriguez M, Muñoz O.
2000. El plan de ordenamiento territorial de Puerto López, una experiencia exitosa de
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Network of partner organizations
As a work strategy, Project PE-4 acts in conjunction with a considerable number of collaborating
organizations worldwide. Below, we list collaborators alphabetically.

COLLABORATORS
Alcaldía y UMATA de Puerto López, Colombia
Australian National University
Cámara de Comercio de Villavicencio , Colombia
Centre for Resource and Environmental Studies (CRES), Australia
Centro Internacional de Mejoramiento de Maíz y Trigo (CIMMYT), Mexico
Centro Internacional de la Papa (CIP), Peru
Corporación Colombiana de Investigación Agropecuaria (CORPOICA), Colombia
Corporación Hondureña de Desarrollo Forestal (COHDEFOR), Honduras
Corporación Autónoma Regional para la Orinoquia (CORPORINOQUIA), Colombia
Empresa Brasileira de Pesquisa Agropecuária (EMBRAPA), Brazil
Escuela Nacional de Ciencias Forestales (ESNACIFOR), Honduras
Gobernación del Meta, Colombia
Instituto de Hidrologia Meteorologia y Estudios Ambientales (IDEAM), Colombia
Instituto de Investigaciones de la Amazonía Peruana (IIAP), Peru
Instituto Nacional de Estadística y Informatica (INEI), Peru
International Fertilizer Development Center (IFDC), USA
International Livestock Research Institute (ILRI), Kenya
Interational Plant Genetic Resources Institute (IPGRI), Italy
International Water Management Institute
MapMaker Limited
Ministerio de Agricultura y Desarrollo Rural (MADR), Colombia
Ministerio de Agricultura y Ganadería (MAGFOR), Nicaragua
United Nations Environment Program (UNEP)
United States Geological Survey (USGS), Sioux Falls, USA
Universidad Cooperativa de Colombia
Universidad Federal de Uberlandia (UFU), Departamento de Geografía, Brazil
Universidad de Los Llanos, Colombia
Universidad del Pacifico, Colombia
University of Florida
University of Oregon
Wageningen University, Neths.
World Bank, Washington D.C.
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7.
*
ü

Staff List. Land Management and Geographic Information Systems Personnel:
Left CIAT during 2000
Arrived at CIAT during 2000 for 3-month consultancy

Alejandro C. Imbach*
Glenn G. Hyman
Gregoire Leclerc
Manuel Winograd
Thomas Oberthür
Peter G. Jones
Simon E. Cookü
Nathalie Beaulieu
Antonio Iturbe
Kate Lance
Steffen Schillinger
Begoña Arana
Andy Farrow
Javier Puig
Yolanda Rubiano
Patrick Hill
José Hernán Trejos
Germán Lema
Jaime Jaramillo
Jorge Humberto Becerra
Sandra Lorena Bolaños A.
Luz Amira Clavijo
Germán Escobar
Otoniel Madrid
Ovidio Muñoz
Adriana Fajardo
Lilian Patricia Torres
Elizabeth Barona
Claudia Jimena Perea
Jorge Antonio Cardona
Silvia Elena Castaño
Ligia Myriam García
Herman Usma
Juan Gabriel León
Yuviza Barona
Gloria Stella Torres
Marisol Calderón
Homer Alexander Cuero
Rafael Dario Hoyos
Rosalba López
Carlos Nagles
Victor Manuel Soto
Genner Eduardo Narváez
Edith Patricia Cardona*

MSc, Natural Resource Management
PhD, Geography
PhD, Physics
PhD, Ecology
PhD, Geography
PhD, Crop Physiology
PhD, Crop Biology
PhD, Remote Sensing
MSc, Geographic Information Systems
MF, Forestry/Nat. Res. Mgt.
MSc, Geology
MSc, Environmental Communication
MSc, GIS
MSc NRM
BSc, Remote Sensing
MSc, Soil Fertility (PhD cddte.)
MSc, Systems Engineering
Industrial Engineering
BSc, Civil Engineer
BSc, Economics
Topography
BSc, Geography
BSc, Biology – Entomology
BSc, Statistics
BSc, Agronomist
BSc, Biology
BSc, Business Administration
Systems Technology
Systems Engineer
Systems Technology
Systems Technology
Architectural Drawing
Agricultural Technology
Ingeniería Agrícola
Bilingual Secretary
Bilingual Secretary
Digitizing
Systems Technology
Civil Eng. Technology
Statistical Technology
Agricultural Technology
Systems Technology
Systems Engineer
Ingeniería Agrícola
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Project Manager
Senior Staff
Senior Staff
Senior Staff
Postdoctoral Fellow
Consultant
Consultant
Research Fellow
Research Fellow
Research Fellow
Research Fellow
Visiting Researcher
Junior Research Fellow
Junior Research Fellow
Postgraduate Student
Visiting Researcher
Analyst
Statistical Consultant
Professional Specialist
Research Assistant
Research Assis tant
Research Assistant
Research Assistant
Research Assistant
Research Assistant
Research Assistant
Administrative Assistant
Programmer
Systems Analyst
Systems Technician
Digitizing Supervisor
Graphic Artist
Research Expert
Technician
Bilingual Secretary
Bilingual Secretary
Clerical Staff
Digitizer
Digitizer
Digitizer
Digitizer
Digitizer
Undergraduate Student
Undergraduate Student
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Annex 1
Milestone: Spatial analysis of soil-landscape-land use relations for precise local
management of hillside agroecosystems
1. Person Responsible: Thomas Oberthür
2.

Working Team: Thomas Oberthür, Edmundo Barrios, Edgar Amezquita, Luz Amira
Clavijo, Herman Usma, German Escobar, Rafael Dario Hoyos, Claudia Marisol Buitrago,
participating farmers in Cauca

3.

Highlights

Ø Databases at field and farm scale completed
Ø Existing soil database for Honduras cleaned and upgraded
Ø Spatial distribution of land characteristics analyzed and mapped at field and farm scale
4.

Results

This work generates information about the spatial variability of the natural resource base in
hillside agroecosystems from multi-scale landscape – land use – soil analysis to improve local
agronomic management (see for example Figure 1). Farmers base their management decisions on
their sound strategic knowledge about ‘what to do in certain situations’. However, this
knowledge might be too vague in the spatial dimension to lead to optimal use of the resource
base. We therefore analyze information about the spatial variability of the resource base and
identify those factors that are relevant for farmers’ agronomic management.

Figure 1.

Field-scale spatiotemporal variability of phosphorus in a typical hillside plot
after land use changes were implemented (Cauca, Colombia).
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We hope to encourage local use of spatial information by elucidating and assimilating formal
spatial information and spatial knowledge of farmers in the analytical process. By increasing the
awareness of producers that their resource base is highly variable and by simultaneously
providing relevant spatial information we reduce the perceived risks associated with changing
common practices. The use of the generated information then leads to the adoption of sustainable
land use systems that integrate innovations developed by CIAT, including live barriers (PE-2)
and improved pastures (IP-5) that trap nutrients and reduce soil loss.
Field scale
An existing spatiotemporal database that contains soil information for five sites representing land
use and topographical conditions in hillside agroecosystems was georeferenced and extended
with terrain information. Geostatistical analysis and mapping revealed substantial impacts over
time on the spatial distribution of plant available nutrients. Changes in land use and land
management in relation to the topographical setting are driving these changes. This has obvious
implications for the intensification of farming systems and precise farming strategies.
Farm scale
CIATs on-farm site at San Isidro, Cauca, was surveyed and a database containing qualitative and
quantitative chemical, physical, and topographical land information established. Preliminary
statistical and geostatistical analyses and mapping revealed the influences of land use practices
and landscape features on land qualities. This information will be used to derive soil – landscape
relations to further improve cropping systems research conducted by PE-2 / PE-3 / IP-5.
Watershed scale
Two activities are currently undertaken at watershed scale. Local knowledge on soils and
farming practices was collected in the Potrerillo watershed (250 ha, Cauca) by PE-2. This
information will be analyzed jointly with formal soil and landscape information. Insights into
local classification systems will provide the basis for further work that will encourage the on-site
development and on-site use of spatial information by farmers. We also support the Fundación
para la Investigación y el Desarollo Agrícola (FIDAR) with the implementation of a project in a
watershed (14 000 ha) near Restrepo (Lago Calima, Colombia). The objectives are to decrease
and reverse environmental degradation (erosion, water contamination).
National scale
The existing Honduras database on soils was cleaned and is currently upgraded with additional
information about topography, geology, land use, and various socioeconomic characteristics.
These data will be used separately, and in conjunction with the field, farm, and watershed
information to (a) derive relationships between landscapes, soils, land use, and socioeconomic
setting that will improve local management, and (b) develop methodologies for the generation of
natural resource information under varying data availability.
5.

Measurable/Expected Impact

Data analysis and the subsequent generation of relevant information are commencing. We
envision a synthesis of the activities described above to enable farming systems in the hillsides to
sustain productivity through precise site-specific management.
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Annex 2
Milestone: Release of MarkSim TM V 1.0 (CD and Manual) by year’s end
1.

Person Responsible: Peter Jones (consultant)

2.

Working Team: Peter Jones, Phillip Thornton (ILRI), Paul Wilkens (IFDC), William Diaz

3. Highlights
Ø First full release programmed for year’s end running under Windows® 95 and NT
Ø Permits researcher to create simulated weather files for any point on the climate grids
4.

Results

MarkSim consists of a third order Markov rainfall model linked to interpolated climate surfaces,
with an algorithm that produces daily maximum and minimum temperatures and solar radiation.
It permits a researcher to create simulated weather files for any point on the climate grids. The
interpolation of the model parameters is based on daily rainfall data from almost 10,000
meteorological station throughout the world. The world climates are classified into about 700
climate types. For each point on the map we construct a unique set of Markov parameters from
the interpolated climate grid and a set of regression models belonging to that climate type. The
Beta version running under DOS was released to testers in 1998. Since then we have been
progressing to the first full release running under Windows® 95 and NT.
In the course of data cleaning it became apparent that we had a marked inconsistency in the daily
rainfall data in the calibration set. Thus we decided to censor all data to a precision of 1 mm by
truncating the data values. This standardizes the data nicely, but also introduces an unacceptable
bias. Using our gamma distribution functions we ran a very large number of Monte Carlo
simulations of these effects with up to a million samples at each point. A subset of these results
shows this bias in Figure 2. We then used the Monte Carlo data to fit a set of correcting
functions. We can now correct back from the censored data to the equivalent uncensored
parameters with a sufficient precision at all points that we encounter in the real data.
Although time-consuming, this work has paid a large dividend. The model fits for the beta
coefficients (the baseline probabilities for the Markov model) have improved by about an order
of magnitude as an effect of the censoring. We also took the opportunity to restructure the
regressions models and correct for other errors that had been reported by the Beta testers. We
would like to thank Jeff White of the Centro Internacional de Mejoramiento de Maíz y Trigo
(CIMMYT) for giving the Beta version a really good workout when he calculated the 70%
probable rainfall for the whole of Africa.
Paul Wilkens of IFDC developed the Delphi Graphics User Interface. Linking our Fortran
programs to this has taken some time, and a lot of source code restructuring. He grafted in the
ClimateObject control developed for FloraMap, which gives the user an easy way to view the
climate at any point on the map. In July, William Diaz joined us as application developer and he
will now take over the development and maintenance of the source code.
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Figure 2.

The effect of censoring to 1 mm on the gamma distribution parameters. Results of
Monte Carlo analysis with 1 million samples at each point on the green grid. The
red grid shows the effect of censoring the data when the resultant data are fitted to
a gamma distribution.

5. Measurable/Expected Impact
The model has been successfully used already with crop models. Examples of work using the
model are:
• CIMMYT used it to produce agroecological zoning in Honduras.
• The Centro Internacional de la Papa (CIP) used it to model rainfall in the Peruvian and
Chilean deserts.
The model has a worldwide use for running crop simulations and risk analysis.
6. Further Reading
Jones PG, Thornton PK. 1999. Fitting a third order Markov rainfall model to interpolated
climatic surfaces. Agric Forest Met 97:213-231.
Jones PG, Thornton PK. 1999. MarkSim: Software to generate daily weather data for Latin
America and Africa. Agron J 92:445-453.
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Annex 3
Milestone: FloraMap: A computer tool for predicting the distribution of plants
and other organisms in the wild – First Release
1.

Person Responsible: Peter Jones (consultant)

2.

Working Team: Peter Jones, Alexander Gladkov, William Diaz

3.

Highlight

Ø The First Release of FloraMap is in use by over 100 people in over 28 countries worldwide
4.

Results

Alexander Gladkov, our Windows Application Developer, left CIAT in October 1999, but the
job was so well in hand that writing up and publishing the manual and CD-ROM went ahead
without major hitches. The software was officially released on 18th January 2000 and an E-mail
notice was sent out to potentially interested scientists. A Web page was available at the time of
release and took 1785 sessions with download of 1552 Mb of data in the first week. This has
now fallen to a steady rate of about 120 sessions per week.
FloraMap Users
The Users Group listserver at http://www.FloraMap-CIAT.org now has 102 registered users. It is
being used to service the software with answers to questions from users and to fix a few
problems that have occurred with the installations. Of the 92 registered members whose country
of origin can be identified from their E-mail address, the numbers in the following list shows that
the users of FloraMap are widely dispersed.
22 USA
4 Germany
1 Austria
1 Israel
8 Mexico
3 Belgium
1 Bolivia
1 Peru
7 Brazil
3 Italy
1 Botswana
1 Switzerland
7 UK
2 Argentina
1 Canada
1 Thailand
6 Australia
2 Burma
1 Denmark
1 Turkey
5 India
2 Holland
1 France
1 Taiwan
4 Colombia
2 South Africa
1 Honduras
1 Venezuela
It should be noted, however, that these are only those users who have registered with the
listserver. Many more copies of FloraMap have, in fact, been distributed.
Many of the users are employing FloraMap to map plant species distributions from germplasm
collections, herbaria, or from sample surveys. One user in Bolivia is mapping the distribution of
many hundreds of endemic species. He requested a custom-made climate grid for Bolivia to
speed up the work and we were happy to oblige. Other users are finding new ways to use
FloraMap.
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One set of users in Mexico is using it to predict the spread of Cactoblastus, which is threatening
native cacti in northern Mexico and over the border into the USA. I hope shortly to make a 1-km
climate grid available to them for Mexico. Oswaldo Tellez-Valdez is producing this in the
laboratory of Dr Mike Hutchinson in Canberra, Australia. He is using data from the CIAT
climate database and data from the ERIC database that have been preprocessed in CIAT. More
adventurous users are attempting to use FloraMap for determining invading weed populations,
small mammal distributions, and even coastal and estuarine marine life. How successful some of
these efforts will prove remains to be seen.
5.

Measurable/Expected Impact

The number of FloraMap users in a wide range of countries shows the immediate impact of
FloraMap. The wide variety of possible applications is beginning to show (see examples above).
6.

Further Reading

http://www.FloraMap-CIAT.org
Jones PG, Gladkov A. 1999. FloraMap: A computer tool for predicting the distribution of plants
and other organisms in the wild. Version 1 with 87 p indexed manual. CIAT CD-ROM
series, CIAT, Cali, Colombia.
Jones PG, Segura S, Guarino L, Peters M. 2000. FloraMap. A computer tool for predicting the
distribution of plants and other organisms in the wild. Poster presented at the International
Conference on Science and Technology for Managing Plant Genetic Diversity in the 21st
Century, June 2000, Kuala Lumpur, Malaysia.
Sawkins MC, Maxted N, Jones PG, Smith R, Guarino L. 1999. Predicting species distributions
using environmental data: case studies using Stylosanthes Sw. In: Greene SL, Guarino L,
eds, Linking genetic resources and geography: emerging strategies for conserving and using
crop biodiversity. Crop Science Society of America (CSSA) Special Publ 27:87-99.
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Annex 4
Milestone: Spatial determinants of labor productivity in Honduras
1.

Person Responsible: Grégoire Leclerc

2.

Working Team: Grégoire Leclerc, Bruno Barbier (PE-3), Orlando Mejia (PE-3), Otto
Madrid

3.

Highlights

Ø Geographical regression method and tool produced
Ø Link between agricultural labor productivity and natural resource variables examined at
national level in Honduras
Ø Causality proved difficult to establish at national level, but strong regional effects present
4.

Results

The study examines the link between agricultural labor productivity and natural resource
variables at the national level in Honduras. This is done through correlations, multivariate
regression, both standard and quantile, and cluster analysis. We show through spatial-statistical
analysis of georeferenced, village-level data that causality is difficult to establish at national
scale and strong regional effects are present. This is done through examination of multi-panel
scatter plots, correlation, standard and quantile multivariate regression, and clustering.
The theoretical model explaining labor productivity is:
PW = b1 . NR + b2 . PD + b3 . AC + b4 . TEC + b5 . LC + b6 . ED + b7 . EX + b8 . CR + b9 . PR

Where PW is production per worker, NR is natural resource conditions, PD is population
density, AC is access to market, TEC is technology, LC is land concentration, ED is education,
EX is extension, CR is credit, and PR is property right.
At country level, the length of the rainy season has a strong and quasi-linear relation with
income. Soil has little impact on productivity as well as slope and altitude because coffee
production in the mountains has a strong relation to productivity. Access to the main cities and
seaports has little relation with productivity because some of the main cities are located in
unproductive areas. Improving the small road network would have a more positive impact.
Figure 3 is an example of the mapping done.
System boundaries are discovered by cluster analysis, and by performing multivariate
regressions at different spatial scales. Coefficients of regression vary across the country, and
mapping them helps the policy maker anticipate the impact of a policy designed from countrylevel data. Analysis at department scale is vastly superior to municipal scale, mainly because too
many municipalities do not include enough villages to permit regression. The improvement of
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the coefficient of determination at regional level suggests that many hidden variables, which
contribute to the “error” term of the regression, are monotonous at smaller scale. For the
particular spatial distribution of the 3700 villages the optimum scale is found to be 50 km. We
examine how policies derived from analysis at country scale are being modified at regional scale.

Figure 3.

5.

The dependent variable per capita income, Honduras.

Measurable/Expected Impact

The methodology performs spatial analysis of census data to determine system boundaries and
anticipate the impact of policies. The tool replaces the use of maquetas and flat maps.
6.

Further Reading

Leclerc G, Barbier B. 2000. Spatial determinant of labor productivity at the national level: The
case of Honduras. Paper presented at the XXIV International Conference of Agricultural
Economists, Berlin, August 12-19, 2000, Berlin, Germany.
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Annex 5
Milestone: The Intelligent Team Decision Assistant (IT DEA): Collaborative
decision making in the information age
1.

Person Responsible: Grégoire Leclerc

2.

Working Team: Grégoire Leclerc, Ron Knapp, Genner Narvaez

3.

Highlight

Ø ITDEA version 1 available
4.

Results

After years of experience following the Participatory Planning by Objectives (PPO)
methodology, it became apparent that circumstances exist where its efficiency and accuracy can
be questioned. It becomes more problematic in circumstances where a diverse group of
stakeholders attempt to address imprecisely defined core issues and desired future conditions.
For example, a “problem-focused” planning approach will inevitably overlook prevention of
future risks to currently desirable, non-problematic issues.
The IT DEA is an extension of group decision support system techniques that already have been
shown to increase the effectiveness of group decision making. Essentially, the process is based
on a series of templates that guide the group in a systematic process
consisting of defining goals and desirable future conditions, evaluating
problems and alliances, defining indicators and projected future conditions,
and elaborating an action plan. In its first version, the IT DEA is developed as
a stand-alone interface to a database that stores the information associated
with every step of the decision-making process. Analysis of the data reveals
important factors to incorporate in the decision process itself.
The entire process aims at helping users take generic concerns, such as those mentioned above,
and turn them into concrete statements of values and goals in a way that allows stakeholders to
see their significance, and that gives them a chance to enact compromises within a collaborative
environment.
Two important characteristics of the IT DEA are (1) the specific checks along the process for
keeping it manageable (“pruning”), and (2) the database underlying the process.
A main characteristic of the IT DEA originates in the concern for maintaining the development of
the decision as focused as possible, preventing eventual bottlenecks. This is achieved through a
series of specific checks along the way, which we refer to as “pruning”. Because the Central
Issue is intended to be relatively broad to encompass multiple stakeholders’ interests, we found
that without pruning the complexity of the decision components was increasing geometrically as
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we were progressing towards the action plan. Pruning may look restrictive at times, one may
think that important points are being left out, but going back is always possible as the need
arises.
A complex database design underlies IT DEA. This is required in order to:
• Keep track of the process (e.g., represent past states),
• Store and give access to information (e.g., web links, contacts, documents, and GIS),
• Allow customized reporting (e.g., logical framework, goal hierarchy), and
• Allow knowledge discovery on the decision process (e.g., identify key stakeholders,
“universal” goals, problems, or indicators).
In prevision of a Web-based version, two types of users can access IT DEA: the participant and
the facilitator. Participants log on as such, identify themselves, and state their responsibility
towards a Central Issue that they select. Facilitators log on as such and have control of all
templates that require participation of the group (such as Central Issues, General Goals, Shared
Goals, etc.). The database stores the information filled in by participants and facilitators in a way
that allows going back in time, i.e., represents the state of the decision process at a given point in
the past.
5.

Measurable/Expected Impact

ITDEA helps build partnerships and expedites the planning process. It advantageously replaces
the PPO, and can be used for strategic planning. The Canadian International Development
Agency (CIDA) has manifested interest for its Sahel division. Impact can be enormous if
adequately promoted.
6.

Further reading

Leclerc G, Beaulieu N, Knapp R. 2000. The Intelligent Team Decision Assistant (ITDEA):
Collaborative decision making in the information age. Submitted to Conservation Ecology.
Nath S, Berma B, Nute D, Zapata V, Knapp R, Leclerc G. 1999. Metodología de apoyo a la toma
de decisiones para grupos de interés múltiples. CIAT, Cali, Colombia, 148 p.
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Annex 6
Milestone: Vulnerability analysis for Honduras
1. Person Responsible: Manuel Winograd
2.

Working Team: Manuel Winograd, Andrew Farrow, Steffen Schillinger, Victor Soto,
Ismael Hernandez (consultant)

3. Highlights
Ø Natural disaster vulnerability analyzed in Honduras
Ø Report on methodology, results, and validation of priority sites for World Bank project
intervention in Honduras
4. Results
The main goal of this activity was to determine highly vulnerable areas with regard to natural
disaster in order to prioritize the different Honduras municipalities. A methodology to analyze
natural disaster vulnerability was defined by the CIAT team and then presented, discussed, and
harmonized with partners and national institutions (Figure 4).
The methodology is based on the development of different vulnerability indices (environmental,
population, social, and infrastructure vulnerability indices). With the results of these, a combined
vulnerability index was developed to classify the different municipalities and have a list of
priority sites. At the same time, the vulnerability index was classified taking into account the
project’s map to analyze the areas/municipalities with more or less intervention. At the request of
the partners and national institutions, a classification of the municipalities using the different
vulnerability indices was also explored.
5. Measurable/Expected Impact
This activity defined a methodology that could be applied in different countries. The main
impact was to enable the World Bank to improve the selection of priority sites and define the
mitigation project with the national institutions. At the same time, this activity allows CIAT to
improve capacities to manage and produce information regarding users’ needs.
6. Related Meetings/Visits
Workshop “Mitigacion de Desastres y Manejo de Cuencas”, Escuela Agricola de El Zamorano,
The World Bank and Government of Honduras, 29 Nov-3 Dec 1999, Honduras.
World Bank Mission on Vulnerability and Natural Disaster in Honduras, Feb 8-10 2000, and
Meeting Apr 5 2000, Tegucigalpa, Honduras.
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Presentation of results of Analysis on Natural Disaster Vulnerability in Honduras to the World
Bank Disaster Management Facility Unit, 10 May, 2000, Washington, D.C.

Figure 4.

Methodology and results of vulnerability analysis for Honduras.

7. Further Reading
Farrow A, Schillinger S, Winograd M, Hernandez I. 2000. Analysis on natural disaster
vulnerability in Honduras. Presented at the World Bank Meeting on Natural Disaster
Vulnerability in Honduras, April 5, Tegucigalpa, Honduras.
Farrow A, Hernandez I, Schillinger S, Winograd M. 2000. Metodologia para el desarrollo del
analisis sobre vulnerabilidad frente a desastres naturales en Honduras. Proyecto Prevencion
y Mitigacion de Desastres Naturales, Gobierno de Honduras y Banco Mundial. Final
Report. CIAT, Cali, Colombia.
Hernandez I. 2000. Encuesta de validacion del analisis sobre vulnerabilidad frente a desastres
naturales en Honduras. Proyecto Prevencion y Mitigacion de Desastres Naturales,
Gobierno de Honduras y Banco Mundial, Escuela Nacional de Ciencias Forestales y
CIAT,Cali, Colombia.
Winograd M, Farrow A, Hernandez I. 1999. Vulnerabilidad frente a desastres naturales:
Ejemplos de herramientas para el apoyo a la toma de decisiones y la planificacion.
Presented at the Workshop “Mitigacion de Desastres y Manejo de Cuencas”, Escuela
Agricola de El Zamorano, Banco Mundial y Gobierno de Honduras, 29 Nov-3 Dec.
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Annex 7
Milestone: CLIMCROP, an interactive system for mapping climatic limitations
for some crops in Colombia, based on the comparison of crop
requirements with climatic parameters
1.

Person Responsible: Juan Gabriel León

2.

Working Team: Juan Gabriel León, Grégoire Leclerc, Nathalie Beaulieu, Adriana Fajardo

3. Highlights
Ø A decision-support tool was designed to help the planning of crops in Colombia, for use by
farmers in agricultural extension agencies and by planners and agricultural incentive
managers
Ø Guidebook written to facilitate use of the tool
4. Results
The tool is composed of two separate GIS applications in ArcView Spatial Analyst software. The
first is oriented towards farmers (or the agricultural extension agent helping them plan their
crops) and indicates in a report, for a given crop and a given location, the climatic restrictions
encountered for every month of the year. The second is oriented towards planners, and allows the
mapping of the degree of climatic restriction for a given crop countrywide. Both applications are
based on the comparison of crop requirements with monthly climatic variables, that is, maximum
and minimum temperatures, and total precipitation, with crop requirements. The climate
variables have been calculated for a raster grid coverage with a cell size of 1 km, using a spline
interpolation program (Hutchinson 1997), from climate data of individual stations compiled in
CIAT’s climate database. The interfaces for both applications have been programmed in Avenue
language; they are scripts that run in ArcView 3.1 software.
In both cases, the user is prompted for the requirements of the crop to be considered, but if they
are not known, they are extracted from a subset of the ECOCROP database compiled by the
Food and Agriculture Organization (FAO 1998). For the moment, this subset contains the crop
requirements for 26 crops, to accommodate the requests of the National Planning Department,
Corporación Colombiana de Investigación Agropecuaria (CORPOICA), and the villages we are
working with in Puerto López. The crops include: Orange, lemon, mandarin, pineapple,
watermelon, mango, papaya, cashew, lulo, uchuva, rice, maize, sorghum, Brachiaria brizantha,
B. decumbens, B. humidícola, peanuts, soya, African palm, cassava, potato, sweet potato,
plantain, squash, cotton, and rubber trees. Improvements to the tool include direct access to a
database on which CIAT, the International Plant Genetic Resources Institute (IPGRI), and
CORPOICA began construction a few months ago. This database will include the 1710 crops
considered by ECOCROP and some additional ones. Also, where possible, it will list the
requirements found in Colombian literature.
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For the farmer-oriented application (also usable by incentive managers to verify if a given site is
eligible), the location point is specified by the user, either by clicking on the map or by entering
the geographic coordinates manually. The climatic variables of that point are then extracted from
the raster coverages and stored in a table, to be compared with the crop requirements. A formtype report is then created, which is specific to the considered crop and the specified location.
The report includes a picture of the crop, a map showing the location of the point, lists the
requirements of the crop and the climatic variables of the location, and then presents a matrix
indicating which months present restrictions either for optimal results or for plant survival. If the
user desires, a monthly text report of restrictions can also be produced, where agronomic
recommendations are made for each month of the year, and where an overall assessment is made
of how many months present moderate or severe limitations.
In the application oriented towards the planner, climate parameters of every grid cell are
compared with the crop requirements. For every month, the program makes a “yes or no”
appraisal of whether a limitation exists or not, both for moderate and severe levels, for every
month. For a given crop, the user can then display 26 different maps: The binary (yes or no) map
of whether a restriction exists or not, for each month and for each level of restriction, and then an
annual index of restriction, for both moderate and severe levels. This index is simply calculated
as the number of months where a restriction is found. In these maps, different zones are colored
with a palette of 12 shades of varying proportions of red and white (white corresponding to no
months of restrictions and red to 12 months of restrictions).
5.

Measurable/Expected Impact

The tool facilitates the choosing of crops for planting in different areas. It supports decision
makers at various levels.
6.

Further Reading:

FAO (Food and Agriculture Organization). 1998. Soil and terrain database for Latin America
and the Caribbean. 1:5 million scale. FAO Land and Water Digital Media Series no 5. CDROM\LATADM directory contains modified version of the Latin America Administrative
Divisions of Jones and Bell Version 1.1, 1997, CIAT, Cali, Colombia. FAO e-mail:
Publications-sales @fao.org.
Hutchinson MF. 1997. ANUSPLIN Version 3.2 Users guide. The Australian National
University. Centre for Resource and Environmental Studies. Canberra. 39 p.
León JG. 1999. Evaluación de oportunidades para cultivos tradicionales y no tradicionales
usando ANUSPLIN y ANUCLIM. Informe de Pasantía, CIAT, Cali, Colombia.
León JG. 2000. Guía del usuario, sistema de apoyo a la panificación de cultivos en Colombia.
Internal report, PE-4, CIAT. 14 p.
León JG. 2000. Evaluación de oportunidades para cultivos tradicionales y no tradicionales
usando el software ANUSPLIN y ANUCLIM. Tesis de pre-grado, sometida a la
Universidad Nacional en Bogotá. 247 p.
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Annex 8
Milestone: CD-ROM with MapMaker Popular Software and training materials
1.

Person Responsible: Ovidio Muñoz

2.

Working Team: Ovidio Muñoz, Jaime Jaramillo, Nathalie Beaulieu, Eric Dudley
(MapMaker Ltd.)

3.

Highlight

Ø A CD-ROM was designed to distribute MapMaker Popular, a freely distributable GIS system
for non-profit organizations, together with training guides
4.

Results

MapMaker is a relatively simple GIS package that is user-friendly. A freely distributed version,
MapMaker Popular, was developed by MapMaker Limited with language assistance from CIAT
(see PE-4 Annual Report 1999).
The CD contains the following items:
•
•

•
•
•

MapMaker Limited (2000) MapMaker Software
Rodriguez M, Rubiano Y, Beaulieu N y Muñoz O. Guía para la evaluación de la capacidad
de uso de los suelos y su aptitud para cultivos específicos usando el sistema de información
geográfica MapMaker Popular y la hoja de cálculo Excel. Informe interno, CIAT, Cali,
Colombia, 46 p.
Beaulieu N, Imbach P, Muñoz O y Jaramillo J. 2000. Guía de aprendizaje del programa
MapMaker. CIAT, Cali, Colombia, 96 p.
Beaulieu N, Jaramillo J, Leclerc G. 2000. Propuesta metodológica para el componente
participativo del ordenamiento territorial, basada en el desarrollo de una visión común.
CIAT, Cali, Colombia, 12 p.
An extensive Power Point presentation course on the principles of territorial planning in
Colombia.

Both the MapMaker software and training guide by Beaulieu et al were also published in 1999
over the Internet, but they were updated in 2000. These updated versions are also available on
the web at ftp://ftp.ciat.cgiar.org
Special editions of the CD-ROM have been made to include training materials on territorial
planning and are being used as support and complementary material for training courses (see
Annex 32). The CD-ROM also serves as a mechanism to transfer the results of our
methodological development to visitors and others who request copies.
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We plan to add new training guides on next year's edition of the CD. These will include guides
on the use of satellite imagery for monitoring land use and degradation.
5.

Measurable Expected/Impact:

MapMaker Popular has been used by CIAT staff and staff of the Municipality of Puerto López
Mayor's Office to prepare the "Plan Básico de Ordenamiento Territorial", as required by
Colombian law. It is now being used by CORPOICA for planning agricultural operations in the
Carimagua station, Colombia. The use of MapMaker and training materials will lead to better
empowerment of planning processes by decision makers in different sectors and levels, including
communities and municipalities.
6.

Further Reading

Muñoz OJ. 1999. El SIG MapMaker, conceptos básicos. Presented at the Curso sobre sistemas
de información geográfica e introducción a herramientas, CIAT, Nov 22-26 1999.
Jaramillo J, Castro Cano J, Rubiano Y, Beaulieu N, Munoz O. 2000. El plan de ordenamiento
territorial de Puerto López, una experiencia exitosa de cooperación interinstitucional.
CIAT internal seminar, May 17th 2000.
Jaramillo J, Munoz OJ, Beaulieu N, Rubiano Y. 2000. Metodología y herramientas para la
elaboración de los planes de ordenamiento territorial municipal. Presentación oral en el II
curso internacional sobre promoción de la agroempresa rural para el desarrollo
microregional sostenible. CIAT, Julio 24-28 2000.
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Annex 9
Milestone: Electronic version of the “Plan Básico de Ordenamiento Territorial” of
Puerto López available on CD-ROM
1.

Person Responsible: Jaime Jaramillo

2.

Working Team: Jaime Jaramillo, Ovidio Muñoz, Nathalie Beaulieu, Yolanda Rubiano,
PL Mayor’s Office: Sonia Pabón, Doris Gomez, Juan Castro Cano

3.

Highlights

Ø With CIAT support, the municipality of Puerto López developed a concerted plan of how it
will organize its territory
Ø We developed an electronic version of the plan on CD-ROM, using MapMaker software, for
diffusion to the public
Ø The plan, ratified earlier this year, will officially be launched in October 2000 as will the CDROM
4.

Results

A MapMaker customized application was elaborated to publish the municipality’s Plan de
Ordenamiento Territorial (POT) in an interactive and educational format. Pull-down menus
allow access to the different documents and maps of the plan and to other pertinent documents as
well, such as the legal documentation that dictates the POT process. Maps have interactive
legends that lead to pictures and further explanations when they are clicked.
After seeing preliminary versions of the electronic plan, many other municipalities have become
enthusiastic about territorial planning and the use of GIS. They have requested training and
technical assistance, described in Annex 32. Through this training, the experience we acquired
during the experience we developed with the Puerto López municipality is being transmitted to
others.
5.

Measurable/Expected Impact

The territorial plan of Puerto López is the first municipal plan of the Orinoco region to have been
approved. It is considered an example of how a plan can be developed and turned into an
educational and diffusion tool. Its availability on CD-ROM will make this example more
accessible. The most significant impact of this example is that it will change people’s perception
of Land Use Planning, and make them realize that this can be truly interactive, useful, and
educative when controlled by the municipality (or pertinent administrative planning level).
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Annex 10
Milestone: Preliminary version of a simple database tool for soil diagnosis in the
flat high plains (altillanura plana) of the Colombian Llanos
1.

Person Responsible: Yolanda Rubiano

2.

Working Team: Yolanda Rubiano, Edgar Amezquita, Nathalie Beaulieu, Arturo Franco

3.

Highlights

Ø A preliminary version of a simple tool is available to farmers and those who assist them to
diagnose the health of their soils and to establish their limitations for specific crops
Ø The tool allows the storage of soil data for a series of georeferenced observation points that
can be developed with a GIS and then analyzed with geostatistical or interpolation methods
4.

Results

The field component of the tool consists of a form to fill in with the characteristics of the soils
that are measured in the field: Geographic coordinates, tangential resistance to cutting,
penetrability, effective depth, pH, texture, color, and apparent density. If resources allow
laboratory tests, then additional fields can be filled: effective density, organic matter content, and
hydraulic conductivity. In the office of the agriculture extension service, the farmer has access to
the database tool, which has been programmed in Microsoft Access, a very commonly used
database management system. The farmer or an extension agent fills the electronic version of the
field form using the computer and automatically fills a database table with the field data. The
values in the resulting fields are compared with critical and optimal values for the type of soil
being considered, which are stored in a separate table. These critical values are based on
experimental data obtained in CIAT and CORPOICA test plots in the Colombian altillanura
plana, in Carimagua (Culticor experiment), Matazul, and others. After this comparison is made,
a report is generated, indicating how the measured values fall within the critical and optimal
ranges, or if they fall outside. The tool will later be improved so that the report also interprets
these results in terms of possible causes, possible solutions, and level of degradation.
The user then has the option of evaluating the level of restriction that the studied soil shows for
specific crops. The soil requirements for these crops are still in development and stored in a
separate database, which is linked to the tool. The user chooses the crop, and the soil properties
are compared with the crop's soil requirement. As before, a report is generated with a diagnosis
of how the measured soil properties fall within the optimal and critical values for the chosen
crop. The user can generate as many crop reports as wanted and can save them in a text file.
Soil properties for many points, as well as their corresponding diagnosis, can be entered in a
single table. Because the table also stores the geographic coordinates of each point, it can be
exported to text format and imported in the MapMaker software. The resulting coverage can be
overlaid onto digitized aerial photographs or satellite images. Soil properties can then be queried
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on screen. Soil property values can be interpolated from the ones in the database to form a grid
surface.
5.

Measurable Expected/Impact:

The use of this tool should lead to better soil management by farmers and to choosing the most
suitable portions of land for intensification efforts. This should result in a decrease in soil losses
and an increase in agricultural productivity. This tool makes available to farmers and agriculture
extension agents the results of years of scientific research on soil physics in CIAT.
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Annex 11
Milestone: Dynamic Land Use Model: An attempt to use a simple stochastic
Markovian model to investigate land use change
1.

Person Responsible: Peter Jones (consultant)

2.

Working Team: Peter Jones, Phillip Thornton (ILRI)

3.

Highlight

Ø The model can realistically simulate supply curves
4.

Results

A prime objective of international agricultural research is to measure the effect that research is
having or may have on the production and price of food, and the wealth and well being of the
farmers who provide it. One method is to estimate the change in the economic surplus. This
assumes that a supply curve is known and that the research will produce a shift in this curve that
can be specified numerically. The economic surplus is then the integrated area between the two
supply curves, limited at the axis and the new equilibrium price.
The first step in constructing the supply curve is to determine the elasticity of supply.
Unfortunately, this must be done from the natural variation around the average market price and
quantity, because intervening directly is rarely possible. So the only point actually known on the
curve is near the market equilibrium. Some heroic assumptions must then be made to sketch the
course of the curve back to where production ceases. Economic surplus analysis is highly
sensitive to this part of the supply. A number of options are available. The supply curve could be
a straight line stretching back to the price axis tangential to the supply curve at market
equilibrium. Many classical studies assume a constant elasticity curve passing through the origin.
The Lynam Jones (LyJo) model assumes that a minimum price exists below which production
will cease because of basic costs of production that are unavoidable.
The Dynamic Land Use Model (DLUM) landscape is made up of a set of plots of land that may
have various agricultural land uses. Households within the landscape operate a number of these
plots. In any time period the farmer makes a choice concerning the land use of all plots during
the season. Choice is based on expected gross margins of each agricultural land-use alternative,
based on past performance and the farmer’s preferences for each alternative that vary according
to the farmer's past experience. Yield or production for any land use on any facet is defined to be
a function of land use and land quality in the previous time period. A two-dimensional transition
matrix of productivity coefficients by land quality and by land-use controls the changes in
productivity from one time cycle to the next.
We ran DLUM for 10 seasons with the price of rice fixed at various levels to determine what
would be the supply of rice at each price. We then fitted three types of supply curves to the data.
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Cases A and B are constant elasticity supply curves. Case A is calculated from the elasticity
observed around the equilibrium points, case B is fitted to all the data points using a non-linear
curve fitter. Case C is the LyJo model incorporating a minimum price (Table 2).
Type of supply curve

Table 2.

R2 (%)

Case A. Equilibrium fit, constant elasticity

52.9

Case B. Full fit, constant elasticity

85.2

Case C. LyJo, minimum price

99.4

Goodness of fit of the three supply curve models.

It would appear that the LyJo curve fits the simulated data remarkably well. In fact, the two
constant elasticity curves not only fit poorly, but the estimates of the elasticity are greater than
one. This would imply that the marginal supply increases with increasing price, a most unusual
situation. However, case C gave a very good fit with the curve behaving as expected and
successive increments of price bringing forth decreasing additions in quantity. Indeed, DLUM
would show a distinct limit beyond which production could not be increased, although the LYJO
model does not predict this. The close fit of the upper and lower limits is caused by the high
correlations between the parameter estimates that cannot vary independently as they would in a
normal linear regression.
This result is interesting, because the concept of a LYJO supply curve model is not included in
DLUM. In fact, no specific relationships governing supply curves are built into the model. The
preference feedback inhibits the production of crops when revenue falls below cost. The rice that
is still produced below the minimum price is a very small amount, but it seems to be a
characteristic of the system. A rule in the model is that preferences can become very small, but
cannot vanish completely. This is to protect from arithmetical problems in the event of their
becoming zero. Therefore a very small but finite chance exists that someone will sow a crop in
an irrational situation. In effect, amongst the farmers are some gamblers who will bet on long
odds, but not often. We tested the system by disabling the ‘no zero preference’ rule and this
gambling still occurs because of preference interactions with the other commodities. In fact, it is
just as well that it does so, because if it did not, then the option would never be tried again even
if the economic situation had again made it viable.
Figure 5 shows that the behavior of the curve between the market equilibrium and the zero point
is different in each of the cases studied. It would appear that, for farming sectors that behave as
DLUM suggests, the LYJO model must be used for calculating economic surplus. We will look
further into this in the future.
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Supply curves for rice fitted to 10 seasons of simulation at each price level.

Measurable/Expected Impact

In DLUM, we have a highly useful tool for investigating the supply curve-economic surplus
relationship because we have access to all the data on field gross margins and household income
with which to test the relation of supply curve shift to overall revenue change. The paper
produced was presented at the SAAD meeting, CIP, Lima and created considerable interest. The
model will revolutionize the way we look at economic surplus analysis for measuring impact of
research.
6.

Further Reading

Jones PG, Thornton PK. 1999. Application of a simple agricultural land-use model to the
studying of market dynamics and technological change in a landscape in the Colombian
Andes. Paper presented at the third conference on Systems Analysis for Agricultural
Development (SAAD III). Centro Internacional de la Papa and National Agrarian
University La Molina (UNALM), (CIP), Lima, Peru.
Pachico D, Lynam JK, Jones PG. 1987. The distribution of benefits from technical change
among classes of consumers and producers: An ex ante analysis of beans in Brazil. Res
Policy 16:279-285.
Thornton P, Jones PG. 1998. A conceptual approach to dynamic agricultural land use modeling.
Agric Syst 57:505-521.
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Annex 12
Milestone: The Spatial Water Budget Model (SWBM) developed and applied to
the Tascalapa Watershed, Honduras
1.

Person Responsible: Joep Luyten (University of Florida)

2.

Working Team: Joep Luyten (University of Florida), Ron Knapp, Jim Jones (University of
Florida), Grégoire Leclerc

3.

Highlights

Ø Hydrological model developed and available for download at the International Consortium
for Agricultural Systems Application (ICASA) Web site
Ø Publication in ArcUser has resulted in strong international demand
4.

Results

The SWBM is intended to support local decision-making and for teaching local stakeholders
about basic functions of multiple-community watershed components such as relationships
between land and water resources, effects of land use and demographic changes on future water
accessibility, and upstream-downstream relationships. The SWBM is a distributed hydrological
model developend entirely in the ArcView environment. It was developed using hillside
watersheds in Latin America and the Caribbean of up to about 50,000 ha and for which limited
biophysical data are available. Before the SWBM was developed, a thorough evaluation was
made of many available water-based simulation models including AGNPS, ANSWERS93,
SWRRB, SWAT, PRMS, ARC/INFO GRID and ARCVIEW Spatial Analyst, BASINS, and
OWLS. None met all our criteria. In general they are too complex, too data demanding, or
incapable of simulating and manipulating stream flows or simulating flow control structures,
e.g., dams. The SWBM fills the gap between current needs and the resources of rural
communities throughout developing countries and data demands of established, more complex
multi-faceted models designed for resources and applications in developing countries. The model
is not designed for engineering specific hydrological projects or for describing the movement of
water and soil based on detailed physical processes. This simulation model was developed
around the belief that an approximate answer to the right question is worth a great deal more than
a precise answer to the wrong question.
A case study demonstrating the value of the SWBM was carried out for a benchmark watershed,
Tascalapa, in Central Honduras. Results are being made available on the WWW as part of the
Project’s tutorial. Based on the results, statements can be made such as, “In the second half of
April, about 20% of the residents in the watershed have to walk more than 1 km to get to any
stream, and 30% have to walk over 5 km before they reach a point where stream flow is greater
than 50l/s”. Not surprisingly, the poorest families and those settling the “frontier” of the
watershed are often those without piped water and therefore may rely on stream water for
domestic needs. The analysis also has implications for gender studies.
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Based on the above analysis, decision-makers could, for example, set goals for minimum flows
at the watershed outlet during the driest seasons so that all farm families have access to water
within a set distance from their homes (Figure 6). A second type of analysis carried out with the
SWBM demonstrates the effects of different land use patterns on water yields. Current land use
varies significantly between zones within the watershed, which in turn affects relative water
yields and temporal variability. Using the SWBM, scenario analyses were carried out describing
effects of plausible development paths on future water yields and patterns. Another analysis
looked at equity issues, i.e., which zones in the watershed were net suppliers or net consumers of
accessible water.
5.

Measurable/Expected Impact

The model is an official ICASA tool and is available for download at the ICASA Web site. Its
publication in ArcUser has already resulted in a strong demand internationally. The fact that it is
easy to use and requires little data makes it attractive to application in data-poor environments
typical of most developing countries.
6.

Further Reading

Luijten JC. 1999. A tool for community-based water resources management in hillside
watersheds. PhD dissertation, University of Florida, Gainesville, FL. 303 p.
http://etd.fcla.edu/etd/uf/1999/amp7392/luijten.pdf
Luijten JC. 2000. Dynamic hydrological modeling using ArcView GIS. ArcUser, Vol. 3, No. 2
(July - August 2000). http://www.esri.com/news/arcuser/0700/hydro.html.
Luijten JC. 2000. Spatial Water Budget Model and hydrological tools: An ArcView GIS
extension. User's Manual. ABE report 00-1. Agricultural and Biological Engineering
Department, University of Florida, Gainesville, FL, and International Center for Tropical
Agriculture, Cali, Colombia. 78 p.
Luijten JC, Knapp EB, Jones JW. 2000. A tool for community-based assessment of the
implications of development on water security in hillside watersheds Agric Syst,
forthcoming.
Luijten JC, Jones JW, Knapp EB. 2000. Dynamic modeling of strategic water availability in the
Cabuyal River, Colombia: The impact of land cover change on the hydrological balance.
Advances in Environmental Monitoring and Modelling 1(1).
http://www.kcl.ac.uk/kis/schools/hums/geog/advemm/vol1no1.html
Luitjen JC with Knapp EB, Leclerc G. 2000. Modeling strategic water availability in the
Tascalapa watershed, Honduras. Invited paper presented at the conference on Scale in
Decision Making for Ecoregional development”, July 4-6, San Jose, Costa Rica.
Luitjen JC with Knapp EB, Jones JW. 1999. A tool for community-based water resources
management in hillside watersheds. Invited paper presented at the 3rd International
Conference on Systems Approaches for Agricultural Development (SAAD 3), Nov 8-10,
Lima, Peru.
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Figure 6.

Results of analyses of flow rates for the Tascalapa Watershed, Honduras.
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Annex 13
Milestone: Regional yield trials extrapolation: A method for extrapolating
probable varietal yield from large regional trials’ networks
1. Person Responsible: Peter Jones (consultant)
2.

Working Team: Peter Jones

3.

Highlights

Ø Innovative clustering technique developed
Ø Successful trial run on mapping a variety’s potential yield
4.

Results

Work has started on the problem of extrapolating and mapping yields from regional trials in a
manner similar to the way FloraMap operates.
I have written a cluster algorithm that can create a dimension independent distance measure in
the variable dimensioned subspaces. It works surprisingly well. Possibly the crux to the working
of this algorithm is what is known as the 'Small World' or 'Kevin Bacon' effect.
Alfred Hitchcock was in Show Business at War (1943) with Orson Welles,
Orson Welles was in A Safe Place (1971) with Jack Nicholson,
Jack Nicholson was in A Few Good Men (1992) with Kevin Bacon.

The link from Hitchcock to Bacon is made in three steps even though many thousands of actors
have worked in Hollywood. The effect is becoming widely researched in the investigation of
network connectivity. The important result is that regular networks can show a very poor
connectivity on large scales, but by adding a few long-range connections the performance of a
regular network can be made to approximate very closely to a truly random network. Random,
common varietal entries have this effect in the trials’ network.
I have developed algorithms, based on those in FloraMap, for assigning a climate probability
distribution to the resulting clusters. The next step was to relate these pixel by pixel probabilities
to the probabilities of obtaining a given yield as expressed in the International Bean Yield and
Adaptation Nursery’s (IBYAN's) yields and variances. A first test of the algorithm produced two
varietal yield probability maps (Figure 7 shows one of these). The two varieties are both small
black beans and in fact one was bred from the other, so they are very closely related. They
should both have very similar adaptation ranges. This could be one of the hardest tests of the
system. If it can differentiate between these two very closely related materials, it should be able
to handle most comparisons.
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Figure 7.
5.

Bean variety Ica Pijao, probability of yielding more than 2 tons per hectare.

Expected/Measurable Impact

We now know that the technique will work. The potential impact is immense. It will allow a
completely new way of looking at large network trials’ data. It has tremendous use for plant
breeders in selecting trial sites, parents, and genealogies.
6.

Further Reading

Jones PG, Gladkov A. 1999. FloraMap: A computer tool for predicting the distribution of plants
and other organisms in the wild; version 1, 1999. CD-ROM with 87 p indexed manual.
CIAT CD-ROM Series. Centro Internacional de Agricultura Tropical (CIAT), Cali,
Colombia.
Kocken M. 1989. The small world. Ablex, Norwood, NJ.
Kretschmar M, Morris M. 1996. Measures of concurrency in networks and the spread of
infectious disease. Math Biosci 133:165-195.
Newman MEJ, Watts DJ. 1999. Scaling and percolation in the small-world network model. Phys
Rev E60:7332-7342.
Newman MEJ, Moore C, Watts DJ. 2000. Mean-field solution of the small-world network
model, cond-mat/9909165.
Watts DJ. 1999. Small worlds. Princeton University Press, Princeton, NJ.
Watts DJ, Strogatz SH. 1998. Collective dynamics of ‘small-world’ networks. Nature 393:440442.
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Annex 14
Milestone: Methodologies for integrating data across geographic scales in a data
rich environment: Examples from Honduras
1.

Person Responsible: Andy Nelson (PE-3)

2.

Working Team: Andy Nelson, Grégoire Leclerc, Manuel Winograd, Andrew Farrow

3.

Highlights

Ø The Spatial Data Exploration Toolbox was developed as a useful tool for GIS experts
working on ecoregional issues.
Ø Original methodologies were developed. The “ecoregional-shed” concept and methodology
to address the modifiable areal unit problem are highly original and are a significant
contribution to ecoregional research.
Ø The Accessibility Wizard has demonstrated that useful application tools can be derived from
the methodologies developed by CIAT.
4.

Results

The rationale of the project is to facilitate collective action for NRM and agricultural
development through the creation of methods and procedures for multi-scale analysis. This is a
very powerful statement and one that has resulted in important contributions to ecoregional
research and development.
The project included four main groups of activities: Development of quality controlled, multiscale spatial databases for Honduras; multi-scale characterization of Honduran agroecosystems
for targeting problems, priority areas, and beneficiaries; building institutional capacity for
supervising and guiding change using multi-scale spatial analysis; and project management,
administration, and monitoring.
Methodologies for cross-scale exploration of spatial data (with Grégoire Leclerc)
Many methods were applied in the cross-scale exploration of spatial data. A highly novel
application was the Geographically Weighted Regression (GWR) method combined with the use
of the Self-Organizing Map (SOM), which is a type of artificial neural network.
The geographically weighted regression technique is based on a combination of existing theories
and methods. It allows a calibrated regression model to vary spatially, such that “spatial drift”
from the global relationships can be measured. Parameter variations can be mapped across space
to improve understanding of the processes being modeled and to reveal system structure and
boundaries. The parameters from a calibrated regression model can be analyzed through selforganizing maps, to discover scale-dependent trends and patterns across an area. The patterns
reveal a set of distinct system boundaries. These maps suggest a potential for revealing
multivariate structure that would otherwise prove difficult to visualize or understand. The
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novelty lies not in the techniques themselves (they were already existent), but in their
combination and application within ecoregional research. This method was tested in two case
studies, using data from Honduras.
•
•

The first analyzed average production per worker (dependent variable). It showed clear
spatial trends, considering that the contribution of the independent variables changed over the
study region, including changes in sign from positive to negative and vice versa.
In the second case study, zones were identified that have common patterns of resource
management. This analysis, conducted at the village level (3500 locations), showed strong
patterns within the parameters, and that these patterns had a very strong geographic
distribution.

Figure 8 describes the key features of the process. Figure 8a, displays a typical GWR parameter
map, where the regression parameter clearly varies across space. Figure 8b indicates how this
model permits the R2 goodness of fit to be mapped and further analyzed. Figure 8c, is the final
output, whereby the spatial trends across all the regression parameters have been analyses by a
SOM to generate regions that have common patterns of resource management.
This and other more standard methodologies were made operational by CIAT in the Spatial Data
Exploration toolbox to generate the data sets for virtually all case studies conducted under this
project.
Ecoregional-shed concept (with Grégoire Leclerc and Ron Knapp)
The concept of the “ecoregional-shed” was developed to address what is referred to as the
modifiable areal unit problem. This problem is related to the use of meaningful spatial units
when performing spatial analysis. For example, if one is interested in poverty, one should not
base a spatial analysis on watersheds because no functional relation exists between poverty and
watersheds. The solution is to create user-defined, meaningful spatial units (alternative
ecoregions) at various scales (Figure 9).
An example is the development of econosheds, which are defined by a set of economic, physical,
and agricultural variables. These ‘sheds’ are potentially dynamic, because they will change with
any change in the chosen variables.
Accessibility Wizard (with Andrew Farrow)
The Accessibility Wizard (an ArcView extension) is a tool based on the concept of the
econoshed. Users can create and explore a variety of accessibility indicators using a grid-based,
cost-distance algorithm. By means of a tutorial, users are guided along the most appropriate data
sources for the cost-distance process.
The tool is implemented for Honduras, where it allows an assessment of accessibility based on
selected variables. Many variables in the CD-ROM database of Honduras can be used to define
accessibility. This tool was used to help prioritize and direct disaster relief after Hurricane Mitch
hit Honduras in October 1998. Accessibility maps produced before and after Mitch have been
widely used and have received wide coverage in the Honduran and international press. The tool
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requires an ArcView license and can only operate on up-to-date computer facilities (minimum
requirements 90 MHz, 32 Mb RAM).

8a. Technical Credit (left) and its regional effects on Agricultural Production (right)

Global R 2
0.37

R2 for GWR
0.2
0.3
0.4
0.5
0.6
0.7
0.8+

8b. The map of R2 from the GWR model, compared to the OLS R2 value.

8c. The GWR outputs are combined into agricultural regions by the SOM.
Figure 8.

Key features in cross-scale exploration of spatial data.
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Figure 9.

Validation of Ecoregional-shed. Dots correspond to plots, large squares to aldeas,
and polygons to Ecoregional-shed. Colors match almost perfectly demonstrating
the importance of accessibility.
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Methodologies to solve the Modifiable Areal Unit Problem (MAUP)
The concept of accessibility was applied to the definition of market catchments or econosheds,
that is, units in which the cost of reaching a market town are relatively homogeneous. While this
map of econosheds of Honduras is in itself a valuable product, the key issue that must be
understood is that the same procedure can be used to derive other types of units that suit other
research or development purposes: healthsheds, schoolsheds, biodiversitysheds, extensionsheds,
and so on. Two of the case studies used to test and demonstrate this new procedure were:
•
•

The development of a village-level index of well being with 40 variables for 3730 villages in
Honduras.
An exploration of Honduran population census data to identify patterns and relationships
about “population at risk” for hypothesis generation.

The Accessibility Wizard will help in moving this approach down the line to more applied use.
Potential users of the methodology and the associated tool and procedures will be teams and
individuals who have a good grasp of GIS. Fortunately, many organizations in Central and South
America already have this capability. Training would also be an important activity for CIAT to
undertake if it wants to promote the use of this product.
Neural networks for non-parametric data generalization and reduction
This methodology allows the generation of reduced spatial data sets, which retain the original
fundamental spatial characteristics. Two methods of data generalization or reduction can be
used: (a) to generalize the multivariate basic data by clustering, classification etc. and (b) to
generalize by means of spatial aggregation. The use of a neural network called the selforganizing map combines both approaches: visualization of clusters in the data set and
representation of the set on a map by means of patterns. The methodology itself is not new, but it
has not previously been applied to ecoregional issues.
Workshop: Scale effect in decision making for ecoregional development, July 4-6, 2000,
San José, Costa Rica (Grégoire Leclerc with Patricia Ross and Arlete Zuniga of the
International Service for National Agricultural Research [ISNAR])
The workshop aimed at summarizing and reviewing the main achievements of the research
project. It established bases and contacts for the production of a state-of-the-art book and for
collaborations in ecoregional research. In total, 35 people from 10 countries attended the
workshop. All participants were selected from a multidisciplinary perspective, having in
common a system’s approach and experience with dealing simultaneously with a range of scales.
We believed that the achievements of the Project, which were far from being exhaustive, would
be better understood in a broader context that highlights the complexity of the ecoregional
research. The participants acted as speakers and reviewers of the ecoregional process. They
participated in hands-on demonstrations of a few software tools developed by the Project.
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5.

Measurable/Expected Impacts

The project has made a substantial and innovative contribution to the development of
methodologies that will allow researchers and policy makers to conduct user-controlled and
purpose-specific cross-scale analysis using large and complex sets of georeferenced data. It has
also produced a valuable extensive database for Honduras. It is expected that these
methodologies will serve as the basis for the development of standard sensitivity tools for crossscale research within GIS environments. The project also made substantial progress in
developing procedures to generate cross-scale databases starting from unit-level data.
The Spatial Data Exploration Toolbox is powerful and can be applied to a wide range of NRM
and agricultural development problems whose solution requires the use of complex cross-scale
data sets. Given the exponential growth in the availability of information, the need for this type
of methods is likely to increase with time.
The use of neural networks eases data handling and increases processing speed. The generalized
spatial data sets produced by means of neural network and self-organizing maps are potentially
powerful aids for problem definition and hypothesis generation.
The book proposed at the workshop, a primer in this mainstream subject, is intended to reach a
large audience of scientists and students. Collaborations with Agricultural Research Institutes
(ARIs) and Central American partners should lead to improved methodologies and fund raising
capacity.
6.

Further Reading

Final report for PE-3 project and the associated external review.
Leclerc G. 2000. Scale effects in decision making for ecoregional development. Presented at the
Workshop Scale Effect in Decision Making for Ecoregional Development, July 4-6 2000,
San José, Costa Rica. 60 p.
Leclerc G, Nelson A, Barona A. 2000. CD-ROM of documents produced by the project:
Methodologies for integrating data across geographical scales in a data-rich environment:
examples from Honduras. PDF format, 2400 p.
Nelson A. 2000. Analysing data across geographical scales: Detecting levels of organization
within systems. Agric Ecosyst Environ, Special edition, forthcoming.
Veldkamp T, Horton D, Berdegue J. 2000. Review report of CIAT Ecoregional Project:
Methodologies for integrating data across geographical scales in a data-rich environment:
examples from Honduras. 37p.
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Annex 15
Milestone: Database and sustainability indicators finalized for Central America
1.

Person Responsible: Manuel Winograd

2.

Working Team: Manuel Winograd, Andrew Farrow, Marta Aguilar

3.

Highlights

Ø Production and release of CD-ROM on Rural Sustainability Indicators
Ø Materials for capacity building and training in Central American countries and institutions
produced (i.e., Lesson Learned Report, analytical examples, poster)
Ø Test case studies carried out at regional, national, local, and sectoral levels
4.

Results

The last phase of the Rural Sustainability Indicator Project concentrated on the use of
information. The main activities during this phase carried out case studies to test and validate
methods and frameworks and developed, produced, and distributed tools and products that allow
users to use the information.
A series of activities at different scales and levels was carried out to test and validate methods,
frameworks, and the use of information. At regional and national level (Central American
countries), indices and indicator sets and the interface to use information were developed and
tested. Given that the management of some resources remains sectoral (i.e., water, forest) in
Central American countries, it was appropriate to carry out case studies at the sectoral scale. An
indicator set was defined and technical notes were produced to illustrate the use of indicators. At
local level (Matagalpa and San Dionisio, Nicaragua) a project with CIAT’s Hillsides Project
(PE-3) and Ministerio Agropecuario y Forestal (MAGFOR) was defined to produce an Atlas for
Matagalpa and San Dionisio. In this context, an indicator set was defined, databases consolidated
and made operational, and the interface to use indicators and produce the Atlas was defined. At
the same time, a case study at watershed level was developed for the Tascalapa watershed in
Honduras. In this context, a framework and an indicator set was defined at this level.
Information tools and products are useful only if they are disseminated, used, and tested by the
end users (institutions, policy makers, planners, and technicians). The final version of the CDROM on Rural Sustainability Indicators was produced and distributed using ArcView 3.1 Data
Publisher software. At the same time, other products were produced to show users how to use the
different types of information and how to develop a successful indicator project (Figure 10). To
disseminate the information a series of activities was carried out at:
• Global level, with the United Nations Environment Program (UNEP) Global Environmental
Outlook II (GEO-II) and the United Nations Commission of Sustainable Development (UNCSD) to use, test and improve the methods, tools and information developed by the project.
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•

•

Regional level with the UNEP Division of Environmental Information and Assessment
(DEIA) regional division and the Environmental Economics and Indicator Unit at the World
Bank to develop and use indicators and information produced by the project at different
levels (regional, national, sectoral).
National and local level activities with national institutions (Corporación Hondureña de
Desarrollo Forestal [COHDEFOR], MAGFOR) to create capacities and improve the use of
information and tools.

Figure 10.

Rural Sustainability Indicators: Results and products.

Finally, in order to improve networking and create capacities besides the mentioned activities,
the project home page was updated every 3 months including technical notes, presentations, and
indicators’ use. Also a launching workshop was organized to release the main project products.
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5.

Measurable/Expected Impact

The tools and means of using and disseminating the information for the different users are a main
result of the Rural Sustainability Indicators Project. Another impact is the use of the project’s
products by others institutions, for example by the World Bank to develop Poverty Indicators
and Performance Indicators. Meetings with the Environment Strategy team at the World Bank
were organized to explore the usefulness and the use of the information produced by the project
for this initiative.
6.

Related Meetings/Visits

Coordination Meeting CIAT-The World Bank – UNEP Project on Rural Sustainability
indicators: Outlook for Central America, May 8-11, The World Bank, WA.
Presentation of Project’s Results to the World Bank, The World Bank, May 9, WA.
7.

Further Reading:

CIAT-MAGFOR-World Bank-UNEP. (Centro Internacional de Agricultura Tropical-Ministerio
Agrocpecuario y Forestal-World Bank-United Nations Environment Program). 2000. Rural
indicators for Matagalpa. CD-ROM Beta version for ArcView 3.1. CIAT, Cali, Colombia.
CIAT-UNEP-World Bank Project on Rural Sustainability Indicators: Outlook for Central
America, Home page, http://www.ciat.cgiar.org/indicators/index.htm
CIAT, The World Bank, UNEP. 2000. A one-stop shop to successful indicator development.
Poster produced by the project. Published in Spanish and English versions.
Environmental Economics and Indicator Unit (The World Bank) and CIAT-World Bank-UNEP
Project on Rural Sustainability Indicators. 2000. A conceptual framework for forest sector
indicators in Central America. Prepared by Lindall M, Dixon J, Segnestam L (World Bank)
and Aguilar M, Farrow A, Winograd M (CIAT). Published in Spanish and English
versions, World Bank, WA.
Segnestam L, Winograd M, Farrow A. 2000. Developing indicators: Lessons learned from
Central America. Published in Spanish and English versions. CIAT-World Bank-United
Nations Environment Program (UNEP) Project, WA.
Winograd M. 1999. Planning and environmental indicators. In: Furtado J, ed, Economic
development and environmental sustainability: Policies and principles for a durable
equilibrium. The World Bank Institute, Learning Series, WA. p 105-115.
Winograd M, Farrow A. 2000. From indices to policy implications: Land use in Central
America. Published in Spanish and English versions. CIAT-World Bank-United Nations
Environment Program (UNEP) Project, WA.
Winograd M, Farrow A. 2000. Sustainable development indicators for decision making:
Concepts, methods, definition and uses. Encyclopedia of Life Support Systems (EOLSS)
Publ, UNESCO, forthcoming.
Winograd M, Farrow A. 2000. Using information to improve decision-making: Climatic risk in
Central America. Published in Spanish and English versions. CIAT-World Bank-United
Nations Environment Program (UNEP) Project, WA.
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Winograd M, Farrow A, Aguilar M, Kok K. 2000. Indicadores de sosteniblidad rural: Una vision
para America Central. CD-ROM, version produced with ArcView Data Publisher 3.1.
CIAT, The World Bank, United Nations Environment Program (UNEP), and
Environmental Systems Research Institute (ESRI), Cali, Colombia.
Winograd M, Segnestam L, Farrow A. 2000. Rural sustainability indicators: Lesson learned from
Central America. Paper presented at the Integrated Natural Resources Management
Meeting, August 20-25, Penang, Malaysia.
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Annex 16
Milestone: Application of a multi-scale land use model for Central America for
use with rural sustainability indicators
1.

Person Responsible: Andrew Farrow

2.

Working Team: Andrew Farrow, Kasper Kok (consultant), Manuel Winograd, Marta
Aguilar

3.

Highlights

Ø Results for the Rural Sustainability Indicators available on CD-ROM
Ø Scientific papers published
4.

Results

Land use models were run and tested for the follow four categories: annual crops, permanent
crops, pastures, and natural vegetation. The land use models were run based on the database
created for the Rural Sustainability Indicators Project and for the follow scenarios:
• Base (with 1%, 3%, and 5% growth rate of gross domestic product (GDP) at national and
regional level,
• Park protection,
• Natural hazard, and
• Sustainable.
The basic results in the form of a number of tables and a set of animations were used to develop
a series of related land use indicators for the CD (Figure 11). All results were used as part of the
Rural Sustainability Indicators CD-ROM and will appear on the Conversion of Land Use and its
Effects (CLUE) Web site (http://www.agro.wau.nl/ and http://www.gis.wau.nl/). A series of
scientific papers was produced as results of this activity.
5.

Measurable/Expected Impact

The results of the models were an important piece of the information needed for the Rural
Sustainability Indicators Project and its products. The tools and means of synthesis, aggregation,
visualization, and dissemination of the information for the different users are an important result
of the indicator project. Tools were needed to make it possible to explore the dynamics and
impacts of the policies, actions, and strategies in rural development and to identify and analyze
cause-effect relationships. Thus we had to develop land use models to develop and define
indicators that allow users to explore the impact and changes in land use.
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6.

Related Meetings/Visits

Workshop on Current Progress in Quantifying Spatially Explicit Causes and Effects of Land
Use/Cover Change: Examples from Different Parts of the World, Wageningen University,
Wageningen, Neth, 7- 8 Dec 1999.

Figure 11.

7.

Analysis using Conversion of Land Use and its Effects (CLUE) Model.

Further Reading

Farrow A, Winograd M. 1999. Land use modelling at the regional scale: An input to Rural
Sustainability Indicators for Central America. Paper presented at the Workshop on Current
Progress in Quantifying Spatially Explicit Causes and Effects of Land Use/Cover Change:
Examples from Different Parts of the World, Wageningen University, Wageningen, Neths,
7-8 Dec 1999.
Farrow A, Winograd M. 2000. Land use modelling at the regional scale: an input to Rural
Sustainability Indicators for Central America. In: Veldkamp A, Lambin E, eds. Modelling
land use/cover change from local to regional scales. Agric Ecosyst Environ, Forthcoming.
Kok K and Winograd M. 2000. Spatially explicit modeling of the Central American land-use
system. Submitted to Ecological Modeling.
Kok K, Farrow A, Veldkamp A, Verburg PH. 2000. The need for multi-scale validation in spatial
land use models. In: Veldkamp A, Lambin E, eds. Modelling land use/cover change from
local to regional scales. Agric Ecosyst Environ, forthcoming.
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Annex 17
Milestone: Using molecular methods to characterize soil and earthworm
interactions and biodiversity
1.

Persons Responsible: Patrick Hill and Alexander Feijoo (PE-3)

2.

Working Team: Patrick Hill and Alexander Feijoo (PE-3)

3.

Highlight

Ø Molecular biology techniques being tested as possible indicators of soil health
4.

Results

This project originally planned to use molecular biological methods to characterize the bacterial
populations of worm casts and bulk soil on several sites with contrasting soils in Colombia. At
the suggestion of Patrick Lavelle, we separated sampling that was to measure the effect of
earthworms on the soil bacterial community from that which looked at total soil bacterial
diversity.
Our main findings so far are:
•
•
•
•
•
•

Taq1 restriction endonuclease has given the widest range of polymorphisms between soils for
all primers used.
Amplified ribosomal DNA restriction analysis (ARDRA) patterns generated by universal
primers do not correspond with those generated by bacterial primers. This suggests that at
least in some soils, eukaryotic DNA is a significant fraction of the extracted DNA.
Bacterial ARDRAs of worm casts are clearer than are those of the bulk soil with some minor
bands disappearing.
Bacterial primers give ARDRAs that correlate with soil type, but are not affected much by
land use. This is the case both for soils from Colombia and Canada. ARDRAs from Canadian
and Colombian soils have similar numbers of bands.
ARDRAs generated with primers for the NH4 oxidizing group vary with soil type/location
and treatment (Figure 12). This is a promising group for sequencing studies as the ARDRAs
generated contain few bands.
WS6 is a candidate division, a recently identified subgroup of the Eubacteria that is
phylogenically very broad. This group is only known by ribosomal sequences that have been
polymerase chain reaction (PCR) amplified and sequenced from the environment, so
although the group is clearly common, its ecological role is uncertain.

Dojka et al (2000) tested WS6 ribosomal primers on 12 samples of DNA, mainly from anaerobic
or hot spring environments. They report that the primers gave PCR products for seven of the 12
samples and so concluded that the WS6 group is an important member of bacterial communities
in organic matter rich, anaerobic environments.
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Figure 12.

ARDRA patterns from NH4 oxidising specific primers. Lanes 1 and 2, Matazul,
savanna, rhizosphere; Lanes 3 and 4, Matazul, pasture, rhizosphere; Lanes 5 and
6, Matazul, pasture, bulk soil; Lanes 7, 10, and 15, 1 kb ladder; Lanes 8 and 9,
Matazul, pasture, aggregates >1 cm; Lanes 11 and 12, worm incubation, bulk soil;
Lanes 13 and 14, worm incubation, worm casts; Lane 16 Pontiac clay, Quebec;
Lane 17, Grenville sandy loam, Kemptville, Ontario.

Dojka et al’s primers gave PCR products on all the four Colombian and five Canadian soils on
which we tested them. We will need to sequence these PCR products to confirm that they are
indeed from the WS6 group. It would be interesting to compare the distribution of the WS6
group with the ammonium oxidizers as the groups certainly differ in phylogenic depth and
probably differ in ecological role.
5.

Measurable/Expected Impact

The results of this work will help CIAT decide if and how it should apply molecular biology
techniques to soil science. Techniques that we test may prove useful indicators of soil health.
6.

Related Meetings/Visits

Patrick Hill sampled soils around Ottawa, Canada and worked in the laboratory of Dr Wyndham
of Carleton University, Canada.
Alexander Feijoo visited the Ceske Budejovice during the 13th International Colloquium on Soil
Zoology (14th-18th Aug) and sampled Czech soils with the assistance of Dr Kristufek of the
Czech Institute of Soil Biology.
7.

Further Reading:

Dojka MA, Harris JK, Pace NR. 2000. Expanding the known diversity and environmental
distribution of an uncultured phylogenic division of bacteria. Appl Environ Microbiol
66:1617-1621.
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Annex 18
Milestone: A strategy for monitoring the impact of “Better Land Management” in
the municipality of Puerto López
1.

Person Responsible: Jaime Jaramillo

2.

Working Team: Jaime Jaramillo, Nathalie Beaulieu, Yolanda Rubiano, Edgar Amezquita,
Grégoire Leclerc, Verónica Gottret (PE-3), Bruno Barbier (PE-3), Douglas
White (PE-5)

3.

Highlights

Ø A series of indicators was defined both for the diagnosis and the monitoring of conditions
existing in a specific site, to be applied to the municipality of Puerto López, but that are not
site-specific
Ø A list of programs, projects, and norms included in the territorial plan of Puerto López
elaborated and indicators to monitor their progress determined
4.

Results

The municipality of Puerto López offers a wonderful opportunity for monitoring, from the start,
the impact of land management strategies. This is possible because we contributed to the
elaboration of the territorial plan of the municipality of Puerto López and are participating in the
planning of five villages within this municipality. Because these strategies involve the use of
tools, approaches, and genetic resources developed by CIAT and partners, this also gives us the
opportunity to monitor the impact of these products, and to readjust our scope if the desired
impact is not obtained. However, a systematic and rigorous approach must be used for the
gathered data to be meaningful.
A set of general indicators was determined with the collaboration of the task force on the
measurement of impact of Natural Resources Management Research. Table 3 shows the list of
these indicators, which has been increased to include some specific to Puerto López. The
intermediate indicators are too numerous to be included. They indicate the progress of the
planned actions and the cascade of impacts as the different beneficiaries adopt or are affected by
the action.
5.

Measurable Expected/Impact:

The measurement of these indicators should show the impact of land management practices and
of CIAT’s work. This in turn will improve credibility and increase the level of adoption of these
practices.
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Table 3.

List of indicators of impact on land management applied to Puerto López,
Colombia.

Level

Indicator

Means of measurement/ institutiona
responsible

Municipality or
village

•

•

•
•
•
•
•
•
•
Plot

a.

Proportion of area in natural habitats (further
divided into forests, scrubland, and grasslands)
Total US$ benefits of agriculture
Agricultural US$ benefit per cultivated area
Agricultural benefits per farmer or agricultural
worker
Nutritional calories per cultivated area
Proportion of local products in local markets
Number of crops being commercially produced
Index of added value of agricultural products

• Yield
• Net benefit per ha and per farmer/worker
Pasture indicators
• Plant vigor
• Percentage of phytomass occupied by weeds
• Ground coverage
• Rooting depth
Soil indicators
• Organic matter
• Effective depth
• Compaction (measured by penetrability and
tangential resistance to cutting)
• Water infiltrability
• Fertility (when resources allow)
• Presence/absence of erosion processes

•

UMATA, CIAT, CORPOICA, and
farmers

CIAT = Centro Internacional de Agricultura Tropical
CORPOICA = Corporación Colombiana de Investigación Agropecuaria
IDEAM = Instituto de Estudios Ambientales.
UMATA = Unidad Municipal de Asistencia Técnica Agropecuaria
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CIAT or IDEAM through satellite
imagery and field surveys
Mayor’s Office, CIAT and
UMATA through economical
surveys

Annex 19
Milestone: Analysis of poverty in Pucallpa, Peru
1.

Person Responsible: Glenn Hyman

2.

Working Team: Glenn Hyman, German Lema, Javier Puig, Claudia Perea, Silvia Castaño,
Elizabeth Barona; Instituto Nacional de Estadísticas y Informatica (INEI):
Clarisa Sanchez, Carlos Santur, Rosario Aquije; Carlos Larrea (consultant)

3.

Highlight

Ø Report of work completed and multimedia CD-ROM developed
4.

Results

The project is developing an analysis and body of work aimed at better targeting the research and
development efforts in the Central Peruvian Amazon. We held a small workshop on poverty and
development in Pucallpa. The workshop objective was to come to a consensus of opinion on our
interpretations of the information gathered the previous year. We discussed the results of our
geographic and statistical analyses. All the information was recorded and used in the
development of our report and multimedia CD-ROM.
The conclusions of the study included insights on the macro-level context of poverty and
development, the characteristics of different social groups, the geographic dimensions of
poverty, and the interconnectedness of basic needs in the overall conditions of a community. We
used cluster analysis to develop a typology of social groups in the study area. The analysis
showed the marked differences between indigenous and non-indigenous peoples, recent migrants
and long-time residents, floodplain communities versus those on the upland. Figure 13 shows our
education index for Pucallpa. Higher values indicate villages where education infrastructure and
educational achievement is greater. A clear concentration of better conditions shows in
communities near the city of Pucallpa and those along the Lima-Pucallpa road. Figure 14 shows
the relationship between our education and household poverty indices. Our analysis suggests that
a multiple sector approach is needed to address poverty problems.
5.

Measurable/Expected Impact

We hope a wide range of people in Pucallpa will read our report. Data and information on the
CD-ROM can be used for further analysis.
6.

Further Reading

CIAT and INEI (Centro Internacional de Agricultura Tropical and Instituto Nacional de
Estadística y Informatica). 2000. Information for targeting research and development:
Poverty in Pucallpa. In: INEI Research Series, forthcoming.
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km

Figure 13.

Education index showing higher levels of education infrastructure and
achievement near urban Pucallpa and on the Lima-Pucallpa road.
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Figure 14

Relationship between education and household poverty indices in the rural zone
surrounding Pucallpa, Peru.
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Annex 20
Milestone: Knowledge discovery on problems and preferences in agriculture and
natural resource management to inform poverty alleviation policies
and strategies
1.

Person Responsible: Grégoire Leclerc

2.

Working Team: Grégoire Leclerc, Ann Braun (SN-3), Luis Alfredo Hernandez (SN-3),
Maria del Pilar Guerrero (SN-3), Michael Peters (PE-5), Thierry Fuhs
(CEMAGREF)

3. Highlights
Ø A household and village database was elaborated for Honduras
Ø Decision trees and correspondence analysis made for key questions
4. Results
We found that in 80% of cases communities perceive problems related to financing/credit and to
training as the highest priority. In 67% of the cases problems related to production and land
tenure will have high priority, followed by problems about food security (60%), and
deforestation (54%). Problems associated with market/commercialization, grain storage, and
animals are priorities in less than 33% of the cases. To investigate how problems ranking may
differ according to well being, we repeated the analysis for two subsets of the communities
presenting similar poverty profiles. Results show that poor communities were ranking problems
differently than richer communities, for example for problems related to food security or
animals.
Figure 15 is an example of a decision tree. If we can obtain values of the explanatory variables
for all individual farms or households of Honduras, using unit-level population or agricultural
census, then we can predict the likely outcome of a research question. For example, to predict the
percentage of farms that will adopt new bean, maize, or pasture varieties in a village. We can
foresee that tradeoffs will occur between having a good model and having one that can be
extrapolated with available data. Decision trees can be obtained from our database to quickly
assess by means of existing survey data the likelihood of a research and development question in
a given community. We are now working on operationalizing the methodology on extrapolation.
5.

Measurable/Expected Impact

The targeting of population for sustainable agriculture can be improved by generating decision
trees from the database produced by this research. The CIAT projects working in Honduras
would benefit from using the extensive GIS/survey database that has been designed to be
extrapolatable, and the methods to extract knowledge from this information.
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Decision tree obtained for the question “Do you plant local, improved, or both
improved and local varieties of beans” subjected to the explanatory variables wellbeing index, gender of interviewed person, geographical zone, and land tenure.

Further Reading:

Capra Fritjof. 1996. The web of life: a new synthesis of mind and matter. Harper Collins,
London, UK. 320 p.
Carvalho S, White H. 1997. Combining the quantitative and qualitative approaches to poverty
measurement and analysis. The practice and the potential. World Bank Technical Paper
No. 366, World Bank, WA. 30 p.
CIAT 2000. Inter American Development Bank project final report: Convenio de cooperación
ATN/SF-5206-RG "Programa Regional de Tecnología 1996: Agricultura y manejo de los
recursos naturales. Información y tecnologia para el manejo de los recursos naturales y
para el alivio de la pobreza. Subproyecto 1: Enfocando la pobreza rural y la investigación
en el manejo de los recursos naturales". CIAT, Cali, Colombia.
Ravnborg HM. 1999. Developing regional poverty profiles based on local perceptions. CIAT,
Cali, Colombia. 56 p.
Venables WN, Ripley BD. 1999. Modern applied statistics with S-PLUS. Third edition.
Springer-Verlag, NY. 501 p
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Annex 21
Milestone: Spatial modeling of risk in natural resource management: Applying
plot-level, plant-growth modeling to regional analysis
1.

Person Responsible: Peter Jones (consultant)

2.

Working Team: Peter Jones, Phillip Thornton (ILRI)

3.

Highlights

Ø First-ever attempt to make a major mapping of yield distributions
Ø One of the first-ever applications to use global circulation model results to produce future
yields
4.

Results

Global Climate change is now an accepted reality. The measures of risk are therefore going to
change as we look into assessing risk in the future. In this study we used results from a Global
Circulation model to look forward to 2055, using CERES-Maize to estimate yield distributions
and the simpler model WATBAL to estimate number of growing days for a pasture. For the
study, we chose a window in southern Africa extending from 22º E to 42º E and from 23º S to
5º S, covering an area of about 38,000 square kilometers. The MarkSim model (Annex 2), FAO
digital soil map of the world, International Soils Reference and Information Center’s (ISRIC’s)
World Inventory of Soil Emission Potentials (WISE) database, and the Katumani Composite B
(KCB) maize variety for the simulations.
The 2055 weather reduced maximum maize yields almost everywhere. The reduction was more
than 1 ton per hectare, although these high yields are rarely achieved. Maize yields at sites in the
Congo are higher with the 2055 weather in most years, although high yields become less
frequent. Yields at a site in Mozambique are uniformly low, never exceeding 2 tons, but hardly
ever falling below 1 ton. In contrast, yields at Tanzanian and Zimbabwean sites are much less
stable. They show a real possibility of complete crop failure that becomes more marked in the
future. Resource management must take these differences into account. At the Mozambique site
a low but constant source of domestic food supply may free resources for other enterprises.
Whereas at the other two sites, domestic and regional food stocks must be saved against the day
when maize yields may fail.
Weather coherence can have significant effects on the management of resources in a region.
Figure 16 shows the number of growing days (our proxy for pasture production) for five
randomly selected sites.
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Figure 16.

Potential growing season days for five random sites, showing the zone average
(heavy line) for Coherent and Random weather.

The bottom graph shows the situation where weather at each site is assumed to be independent.
The heavy black line shows the mean number of growing days. The pattern of growing days by
season appears to be random. The top graph shows the number of growing days for the same five
sites this time with coherent weather. Whereas the zone average under random weather is very
stable, there are marked low years for the whole zone when the weather is coherent. Year 17
provides a good illustration of a “poor” year where, for at least four of the five sites, the number
of growing days is close to the lowest number experienced in the 30 years. This puts an extra
strain on resources within the area because the shortage of grazing cannot be evened out in the
bad year.
Natural resource modeling is generally a highly scale-specific process; the methods changing
with scale as wider spatial linkages are incorporated. We have demonstrated a method where
plot-level models can be run over large land areas and the results aggregated to provide useful
information at the regional level. Care must be taken to allow for spatial coherence of weather
patterns. We have shown how the output from much lower resolution global models (in this case
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a Global Circulation Model [GCM]) can be broken down using a higher resolution weather grid
and interpolation technique. The study has achieved, perhaps for the first time, an integration
from process-level, plant-growth models to global climate models: The full gamut of the scaling
problem.
Despite the uncertainties in the analysis, even with these highly preliminary results, by 2055 or
so, climate will clearly change with concomitant impacts on crop and livestock production. The
highlands may become more suitable for maize (higher night temperatures, and more rain in
places), while the marginal areas in the lowlands may become even more marginal. Agricultural
production will shift because of climate change. It may be wise to concentrate on intensification,
with a concomitant increase in input levels, not only in areas that are relatively risk free at
present, but those that will still be so in the next 50 years. The risky areas may be better left to
grazing, although the increasing risk of shorter seasons of pasture growth may indicate that
additional work on fodder conservation could be a good investment.
The results of the study illustrate the importance of taking into account weather coherence in
regional analyses. Using random weather patterns over a wide range of soil types can result in
highly misleading simulations, because aggregation tends to lead to a general smoothing of the
inherent weather variability in a region. This can markedly underestimate the variance of
regional food supply and fodder availability.
5.

Measurable/Expected Impact

We have proved that a plot-scale, plot-growth model can be used to map large-scale crop risk
assessment and the effects of climate change. Once extended to other major crops, it will be
invaluable in looking at the future of NRM.
6.

Further Reading

Johns TC, Carnell RE, Crossley JF, Gregory JM, Mitchell JFB, Senior CA, Tett SFB, Wood RA.
1997. The second Hadley Centre coupled ocean-atmosphere GCM: Model description,
spinup and validation. Climate Dynamics 13:103-134.
Jones JW, Tsuji GY, Hoogenboom G, Hunt LA, Thornton PK, Wilkens PW, Imamura DT,
Bowen WT, Singh U. 1998. The decision support system for agrotechnology transfer. In:
Tsuji GY, Hoogenboom G, Thornton PK, eds. Understanding options for agricultural
production. Kluwer Acad Publ, Dordrecht, Neths. p. 157-178.
Jones PG, Thornton PK. 1999. Fitting a third-order Markov rainfall model to interpolated climate
surfaces. Agric Forest Meteor 97:213-231.
Jones PG, Thornton PK. 2000. MarkSim: Software to generate daily weather data for Latin
America and Africa. Agron J 93:445-453.
Jones PG, Thornton PK. 2000. Spatial modeling of risk in natural resource management:
Applying plot-level, plant-growth modeling to regional analysis. Paper for the Integrated
Natural Resource Management (INRM) Meeting, August 20-25 2000, Penang, Malaysia.
Ritchie JT, Singh U, Godwin DC, Bowen WT. 1998. Cereal growth, development and yield. In:
Tsuji GY, Hoogenboom G, Thornton PK, eds. Understanding options for agricultural
production. Kluwer Acad Publ, Dordrecht, Neths. p. 79-98.
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Thornton PK, Wilkens PW. 1998. Risk assessment and food security. In: Tsuji GY,
Hoogenboom G, Thornton PK, eds. Understanding options for agricultural production.
Kluwer Acad Publ, Dordrecht, Neths. p 329-346.
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Annex 22
Milestone: Communicating a vision of the future with optimization models and
virtual landscapes: An application to the Jalapa watershed in Honduras
1.

Person Responsible: Grégoire Leclerc

2.Working Team: Grégoire Leclerc, Bruno Barbier (PE-3), Alexander Hernandez
(COHDEFOR)
3.

Highlights

Ø Optimization model (gams) linked to a virtual reality rendering software
Ø The tool improves communication of possible futures for land uses, and replaces the use of
maquetas and flat maps
4.

Results

Exploratory work on the communication of possible scenario outcomes to the population of a
small watershed was done by combining optimization models with computer-generated images
of future landscapes. Five scenarios (a rapid population increase, a sustainable forest
management, an increase in agricultural productivity, a new credit program, and a payment for
environmental services) were introduced in a linear programming (LP) model that maximizes the
total income of the watershed while finding the most profitable land use condition. Figure 17
shows the resulting actual land use and environment payments scenario.
The results of the model were fed into a virtual-reality (VR) landscape rendering software that
allows us to simulate the aspect of the watershed under given scenarios. We presented to the
population the realistic “pictures” of the watershed they are living in, according to possible
futures. This included present and future roads, buildings, land use patterns, and eroded hillsides.
We also generated animations that correspond to what an observer travelling through or flying
over the landscape will have in his field of view.
Surprisingly, farmers have no problem in grasping the profit maximization principle, and
understand perfectly what would be the impact on the landscape. In fact, we found that VR helps
to lower the level of abstraction typically associated with LP and GIS. The VR animations
reinforced the perceived realism of the simulated landscapes.
5.

Meas urable/Expected Impacts

This decision support tool will help communities forecast the impact of different collective
actions such as new rules, new roads, or adoption of new techniques on both their incomes and
their landscapes.
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Figure 17.

6.

Results of using the model to show actual land use and environment payments
scenario.

Further Reading

Leclerc G, Hernandez A, Barbier B. 2000. Communicating a vision of the future with
optimization models and virtual landscapes: An application to community management of
the Jalapa watershed in Honduras. Paper presented at the XXIV International Conference
of Agricultural Economists, Berlin, August 12-19, 2000.
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Annex 23
Milestone: A consortium for improving and utilizing agricultural and natural
resources data in Central America
1.

Persons Responsible : Glenn Hyman and Kate Lance

2.

Working Team: Glenn Hyman, Kate Lance, Claudia Perea, Begoña Arana, Steffen
Schillinger, German Lema, Elizabeth Barona

3.

Highlights

Ø
Ø
Ø
Ø
Ø

Advances in individual country project
Assessment of effectiveness of project design
Web page developed
National Geographic Institutes join PROCIG
El Salvador maps on Web

4.

Results

The Central American Geographic Information Project (PROCIG - El Proyecto Centroamericano
de Información Geográfica) has continued to advance a network of governmental providers of
environmental data creating geographically referenced data products. Detailed information on
the project can be found in last year’s PE-4 annual report and on the project Web site. The
project is partially funded by the World Bank’s Information for Development Program (InfoDev)
(http://www.infodev.org). Eighteen institutions in six participating Central American countries
(Costa Rica, Guatemala, El Salvador, Honduras, Nicaragua, and Panama) are linking agriculture
and population census data sets to digital administrative boundary maps and other digital themes
using GIS. With technical training and support from CIAT and the Tropical Agriculture Center
for Research and Training (CATIE), each country is producing a pilot data product to be made
available to the user community on compact disk or via the Internet. Project partners will present
their products at the next meeting in 2001. Some adjustments are being made because of changes
in personnel in the region. CIAT is investigating the effectiveness of the project design for
capacity building and GIS implementation.
This year, we developed the Web site and advanced the production of data products for each
individual country in the project. The Web site (http://www.procig.org), available in both
Spanish and English, provides an exchange mechanism for partners in the 18 Central American
institutions and is a communication tool for others interested in GIS development in the region.
The site includes an introduction to the project, contact information, links to partners, and links
to similar projects. It also presents a survey of national spatial data infrastructures in Latin
America. Visitors can view survey responses and complete their own survey. Future content will
include the summarized results of the survey and information on each individual country effort
within the project.
To build upon the network of GIS users, the project invited the National Mapping Institutes
(Instituto Geografico Nacionales [IGNs]) to join the initiative. This would bring the number of
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institutions in the network up to 24. Future data management and GIS development at the
national level depends on strong leadership from the IGNs and cooperation been the IGNs and
the National Statistics and Census Offices.
The project is also pursuing opportunities to take advantage of new census data and continue
project activities beyond the initial 2-year funding period. The year 2000 census round (Table 4)
creates an unprecedented opportunity for progress in applying information to development in
Central America.
Table 4.

The year 2000 round of population and agricultural censuses in Central America.
Country
Costa Rica
El Salvador
Guatemala
Honduras
Nicaragua
Panama

Population

Agriculture

Last census

Next census

Last census

Next census

1984
1992
1994
1988
1995
1990

2000
2002
2002
2001
2005
2000

1984
1971
1979
1993
1971
1991

2002
2001
2001
2003
2001
2001

SOURCE: http://www.procig.org/Censos.htm
Through PROCIG, each country has received software, hardware, and training in the elaboration
of spatial information for development. The Central American partners in PROCIG made
institutional commitment to the overall effort, an important point given staff turnover rates in
governmental organizations. Also PROCIG has fostered interaction between government
institutions at a time when the norm is for institutions to function relatively independently. The
PROCIG network of GIS professionals has established relationships that will prove useful for
future collaboration. Before PROCIG, many of the GIS technicians had never worked together or
exchanged data. The individuals now know each other, have worked together, and know each
other's capabilities. This project will continue to cultivate these relationships and add to other
regional efforts in building a well-connected GIS professional community in Central America.
5.

Measurable/Expected Impact

By advancing a network of data providers, the countries in the region are strengthening their
infrastructure for managing geographic information and strengthening their capacity to adapt to
the rapidly changing agricultural sector. An example of this is El Salvador’s recent addition to
the Web at http://gisweb.ciat.cgiar.org/avmaps/salvador. Users can now find out what
geographical information is available from the four institutions so far involved (Ministry of
Environment and Natural Resources, Ministry of Agriculture, General Directorate of Statistics
and Census, and Vice Ministry of Housing and Urban Development.
6. Further Reading
The five quarterly reports to the World Bank can be acquired from the CIAT projects’ office.
Other information related to this project can be found at CIAT and CATIE Web pages related to
GIS and from the World Bank InfoDev program.
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Annex 24
Milestone: Enhancing GIS computer infrastructure and operating systems
1.

Person Responsible: Steffen Schillinger

2.

Working Team: Steffen Schillinger, Jorge Cardona, Oscar Bermeo (IS), B Arana

3.

Highlights

Ø System reliability and data integrity improved
Ø Web services optimized and adapted to NRM project needs
Ø System resources in IS freed and Network traffic reduced throughout CIAT
4.

Results

Almost all (90%) GIS-related user and server hardware has been upgraded and improved. This
includes PC-based systems, UNIX workstations and servers, as well as printers and large-scale
plotters. A new high capacity UNIX server has been purchased and installed as central
application and GeoProcessing server. This system will eventually replace our old SUN690.
All software related to operating system, office work, GIS analysis, image analysis, statistics,
mathematics, design, and publishing has been maintained and updated to the most recent
versions available.
An automatic data backup system has been implemented to ensure data integrity for the
connected PC systems. Monthly storage capacity is about 150 GB. Software maintenance
contracts for GIS, Remote Sensing, Photogrammetry, and Statistical software packages have
been renewed. The Oracle-based database system has been upgraded and transferred to a new
server to improve capacity and access to PE-4 strategic and spatial data. Network hardware has
been enhanced to a higher bandwidth for data transfer within Intranet. In cooperation with
Information Systems (IS) and CIAT Communications, PE-4 related Web services hosted by our
SUN690 and IS have been migrated to a new Web server machine. This system serves as
Internet access point for all PE-4 Web pages, PE-4 Web site statistical analysis, and FTP
services.
5.

Measurable/Expected Impact

System reliability and data integrity were improved. Analysis using GIS and remote sensing, and
service and research capacities have advanced. System administration overheads are being
minimized. The system resources in IS have been freed and Network traffic reduced throughout
CIAT. Web services have been optimized and adapted to NRM project needs.
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Annex 25
Milestone: Structuring and improvement of NRM spatial and strategic
information system
1.

Person Responsible: Steffen Schillinger

2.

Working Team: Steffen Schillinger, Silvia Elena Castaño, Hernan Trejos, Victor Soto,
Marisol Calderon, Rosalba Lopez, Javier Puig, Alexander Cuero, Carlos
Nagles

3.

Highlight

Ø Improved accessibility to topical NRM data and applications through Internet and other
media
4.

Results

The PE-4 spatial data are in the process of geometric correction and improvement of information
contents. Priority project data have already been corrected and updated, and the final versions
will be stored for future incorporation in a spatial database engine within the PE-4 central
database. Because of the huge amount of spatial data and continuous results from GIS research
and analysis work, this process will proceed permanently. The GIS team is also going through a
process of homogenizing and documenting existing information within the NRM digital
cartographic and alphanumeric databases. This will provide the capacity for the implementation
of consistent, distributed, spatial information and metadata system with network-based access
capabilities.
The strategic and public, alphanumeric database has updated to a new version of the Oracle
RDBMS and transferred to a server with higher capacities. This gave us the ability to put largescale regional database newly online that could not be hosted anymore by IS due to lack of
capacity. The relational structure of these databases has been redesigned and we are in the
process of creating graphical interfaces to provide Internet-based access facilities. In a next step,
spatial and alphanumeric database will be merged in a strategic spatial database system (ESRI
ArcSDE – Oracle). Necessary software applications for its implementation have recently been
provided through our maintenance agreements with Environmental Systems Research Institute
(ESRI) and Oracle.
To improve NRM spatial information publishing and sharing capacities, and to assure a costeffective and future-oriented data publishing system, we have implemented an Internet Map
Service on the PE-4 Web server. The system is meant to provide easy access to topical data for
stakeholders and the public. It could also be planned to be the development platform for a
Consultative Group on International Agricultural Research (CGIAR) systemwide distributed,
regional database system (see Annex 26).
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5.

Measurable/Expected Impacts

This work will create a topical spatial and alphanumeric land use database. Data redundancies
and anomalies in the strategic database will be eliminated. Quality standards and metadata will
provide reliable data sources for NRM research and GIS services to CIAT stakeholders and
clients. Accessibility will be improved to topical NRM data and applications through the Internet
and other media. Information sharing costs and efforts can be reduced effectively.
6.

Related Meetings/Visits

Visit to the 20th International ESRI User Conference, San Diego, California, 24-30 June 2000.
Participation in preconference seminars on distributed GIS. Meeting with Merrill Lyew, ESRI
Latin America. During the discussion on the possibilities for CIAT’s information sharing, ESRI
expressed their interest in supporting CSI in its efforts for the design and implementation of a
systemwide, distributed information system.
7.

Further Reading

Schillinger S. 2000. Report on the mission to the 20th International ESRI User Conference, San
Diego, CA. Internal document, CIAT, Cali, Colombia.
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Annex 26
Milestone: Design and implementation of an Internet-based, distributed spatial
information system and its integration in CSI
1.

Persons Responsible: Steffen Schillinger, Glenn Hyman

2.

Working Team: Steffen Schillinger, Glenn Hyman, Thomas Oberthür, Nacho Sanz, Begoña
Arana

3.

Highlights

Ø CGIAR systemwide, integrated spatial information system developed
Ø Access to regional databases provided and research possibilities extended
Ø Cutting-edge information sharing technology implemented
4. Results
CIAT has a growing need for spatial information publishing and data sharing with project
partners and among CGIAR centers and particularly in the CSI project. This has led to a study of
modern technologies for the purpose of information sharing, especially of those that are related
to Internet-based map and database access. In its character as leading center during CSI’s initial
project period, we have set up first communication between the partners as well as a Web site
containing project specific news and information that was meant to serve as a host for a common
CGIAR database. However, because of understandable security reasons, most of the project
partners have been reluctant about the idea of hosting their regional databases on one central
server. Therefore, and contrary to standard Map server system design, PE-4 has developed an
approach that will maintain the physical location of the databases and their administration in
each center, but, at the same time, give equal access to all shared information.
The system being developed in PE-4 will also overcome other technical drawbacks of standard
Map server applications. For technical details, see the project proposal that has been prepared
and that will be presented to NRM management and then discussed with the partner centers for a
possible project wide implementation of the system.
5.

Measurable/Expected Impact

The CGIAR systemwide, integrated spatial information system that has been developed will
improve inter-center GIS research work, collaboration, and investigation interchange. The access
to regional databases provided extends research possibilities. The system reduces the costs and
efforts of spatial data management.
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6.

Further Reading

Schillinger S. 2000. Technical proposal for the implementation of distributed GIS techniques in
development of a CGIAR systemwide regional database system. Internal document PE-4,
CIAT, Cali, Colombia.
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Annex 27
Milestone: Formulation and improvement of PE-4 documentation and
communication service capacities
1.

Person Responsible: Begoña Arana

2.

Working Team: Begoña Arana, Steffen Schillinger, Marisol Calderon, Ligia Garcia

3.

Highlights

Ø Small Communications and Web Design Group formed
Ø Improved communications within CIAT and publicity and communications outside CIAT
4.

Results

To meet the specific needs of PE-4 in data publishing, information sharing, and capacity building
and to enhance CIAT-IS and CIAT-Communications, a small Communications and Web Design
Group was formed collaborating with these units and CIAT-Library.
Most of PE-4 related Web pages were transferred to our Web server and enhanced using modern
technologies to meet with the standards in GIS-related Web design. This complied with the
extended software and hardware needs related to Internet-based publishing of cartographic
material and documentation of GIS-related research results. Digital, cartographic material has
been included in these Web pages using techniques that range from standard HTML over
FLASH to Internet Map Server applications.
Analogue, cartographic material, and scientific documentation were catalogued and their
inventory stored in a digital database, accessible via standard Internet browsers.
Various training courses were planned and organized for internal and external capacity building
in GIS, Remote Sensing, and Web design.
5.

Measurable/Expected Impact

This work ensures an increase of publicity for PE-4 research work and an improvement of
transparency of PE-4 projects. The provision of fast access to research-related information and
an enhanced Internet-based access to public spatial data helps researchers enormously. Hardware
and human resources in IS and CIAT-Communications are released for other work, making for
greater efficiency. An increase in internal and external GIS-related research capacity helps all
research work.
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6.

Related Meetings/Visits

Visit to the 20th International ESRI User Conference, San Diego, California, 24th -30th June 2000.
Participation in preconference seminars on distributed GIS. Meeting with Merrill Lyew, ESRI
Latin America. During the discussion on the possibilities for CIAT’s information sharing, ESRI
expressed their interest in supporting CSI in its efforts for the design and implementation of a
systemwide, distributed information system.
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Annex 28
Milestone: Investigating and promoting the development of national spatial data
infrastructures (NSDIs) in Central America
1.

Person Responsible: Kate Lance

2.

Working Team: Kate Lance and Glenn Hyman

3.

Highlights

Ø NSDI survey of Latin America completed
Ø Participation in seminar and workshop strengthens ties with Colombian institutions
4.

Results

In the Americas, a number of countries suffer from data produced by many different
organizations, in an uncoordinated way, and under inconsistent specifications. To address this
problem, CIAT is promoting the development of NSDI. This refers to an institutional framework
for standardizing and disseminating spatial data – a set of policies, agreements, technologies,
delivery mechanisms, and financial and human resources to promote sharing of data across all
levels of government, the private and non-profit sectors, and the academic community.
A Pan American seminar and workshop on NSDIs was held at the Instituto Geografico Augustin
Codazzi (IGAC) Feb 28 – Mar 1 in Bogota (http://www.igac.gov.co/icde/seminario.htm). The
seminar and workshop were organized by IGAC, CIAT, the Ministerio del Medio Ambiente de
Colombia, the Instituto Colombiano del Petróleo (ICP), the Instituto Panamericano de Geografia
e Historia, and the US Federal Geographic Data Committee (FGDC). Staff from CIAT helped
develop the seminar program, identify key participants, and secure funding (US$20,000) from
the World Bank’s InfoDev Progam on behalf of IGAC to sponsor participants. We also
conducted a survey of NSDIs in the region using a 25-item, country-level questionnaire sent to
officials in Latin American and Caribbean countries. Glenn Hyman and Kate Lance presented
the results at the seminar, which was oriented towards decision makers and other key actors from
selected national government institutions in the Americas. It focused on:
• Consensus building toward a basic set of concepts, practices, and standards needed to
establish national spatial data infrastructures that are compatible at the regional and global
levels.
• Formation of a Permanent Committee on Spatial Data Infrastructure for the Americas.
The parallel metadata training workshop was designed for technical staff with geographic
information management responsibilities. It focused on metadata standards and tools and
provided guidelines and technology for implementing geographic metadata services.
The NSDI survey results were also presented at a Gridded Population Workshop in New York
and at Semana Cartografica in San Jose. Interest is great at the regional and global level for
more structured management, access, and exchange of geographic information. Better spatial
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data development by government agencies should improve CIAT’s data holdings and thus
improve CIAT’s GIS applications in the region.
The NSDI survey indicated that a range of NSDI initiatives exists in the Americas. Typically,
national mapping agencies have taken the lead, although national statistics and census institutes
and other government agencies are participating. Many of these initiatives are in an early state,
but the need for coordinated spatial data management in the region is increasingly being
recognized. Often the primary barriers to spatial data management at the national level are more
administrative than technical. (Table 5 gives a general depiction of NSDI administrative and
operational components.) For this reason, CIAT is furthering discussions between institutions on
the legal, economic, and political factors surrounding NSDI development. A new survey is in
development focusing specifically on the policies surrounding data distribution. We are also
working closely with the formerly National Geographic Institute of Honduras and the EROS
Data Center of the United States Geological Survey (USGS) to support NSDI development in
Honduras, where most of CIAT’s research in Central America takes place.
Table 5. General scheme of geographic information management.
Administrative components

Operative/Technical components

-

Legal framework (copyright, liability)
Access policies / restrictions
Pricing
Monitoring of administrative costs
Monitoring of data users
Inter-institutional agreements

-

5.

Measurable/Expected Impact

Standards
Data accuracy
Metadata (data documentation)
Clearinghouse (network of distribution)
Internet access / Web site

The NSDI conference was one of the biggest gatherings of mapping agencies and other major
GIS managers in Latin America ever. The meeting permitted key decision makers to learn of
NSDI efforts in other countries throughout the Americas and also acquire training in metadata
development. The conference resulted in the formation of a Permanent Committee for Spatial
Information for the Americas. By attending the seminar and workshop, CIAT strengthened ties
with Colombian institutions and with the USGS, and established and strengthened contacts with
mapping and statistics and environment agencies in the region. A follow-up conference has been
scheduled to coincide with the 5th Global Spatial Data Infrastructure conference in Cartagena
next year (May 2001). The conference will be organized by IGAC, and again CIAT has been
asked to be part of the organizing committee.
6.

Further Reading

Results and reference material can be found at http://www.procig.org/Inde.htm
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Annex 29
Milestone: Participatory planning of agricultural development in five villages of
the Puerto López municipality: Advances in 2000
1.

Person Respons ible: Nathalie Beaulieu

2.

Working Team: Nathalie Beaulieu, Patricia Cardona, Jaime Jaramillo, Yolanda Rubiano,
Camilo Plazas (IP-5), Diego Izquierdo (SN-1), Wilson Gaitán (IP-3)
PL UMATA: Guillermo Agudelo, Nohemí Peñuela, Edgar Ospina, Ana
Julia Machuca
Leaders of the community action committees and farmer associations:
Octavio Hernández (Puerto Alicia), Juan del Carmen (Humapo/La
Victoria), Edilia Suarez (El Turpial), Juvenal Huertas (Puerto Guadalupe)

3.

Highlights

Ø Preliminary profile of five villages made using secondary and field data
Ø Participatory planning workshops conducted with village populations and a prioritized list of
actions and requests established
Ø Market study conducted to help farmers focus efforts on promising products
4.

Results

The start of this activity is reported in the PE-4 1999 Annual Report. Activities conducted in
2000 began with the synthesis of existing data on the villages. In March 2000, we organized a
series of four participatory planning workshops, using the approach described in Annex 30, but
only covering steps 1 to 5 of the planning exercise. The villages of Humapo and La Victoria
were the objects of a single workshop, because they are part of the same indigenous reserve.
One of the most important desires of the farmers is to be competitive on the market, and most
farmers would be willing to adopt new, more competitive crops if they were provided with
technical assistance to do so. Another strategy to increase benefit from agricultural produce and
to gain access to additional markets is to add value through some kind of processing. For
identifying competitive crops and their related value-added products, a market study was
conducted in Puerto López, Villavicencio, and Bogotá (Izquierdo 2000). In Puerto López, the
study considered the market of drinks and frozen desserts, which has a very young clientele and
is very much occupied by products of low nutritional value such as soft drinks and “bollies” (a
frozen solution of sugar, coloring, and artificial flavors). The idea of directly linking farmers to
the childhood nutritional centers of Puerto López (who feed 700 children per day and have large
grocery bills) has also been considered. The UMATA personnel have written a project to obtain
funding from the Ministry of Agriculture to organize a cooperative that would organize
transportation of produce between the villages and the town of Puerto López, and then would
process and commercialize the produce. However, Ministry personnel informally indicated that a
cooperative would perhaps not be the best type of structure to organize, and that lasting benefits
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would most likely result from an associative enterprise where participants have a high level of
commitment that accompanies the risk they are taking. The UMATA has therefore taken on the
task of finding those who would like to create such an enterprise.
The use of improved varieties of cassava and pasture were identified as an important strategy to
increase production on reduced cultivated areas, and therefore reduce pressure on natural
habitats. This is especially true for the inhabitants of the indigenous reserve who rely so heavily
on the extraction of plants and animals from these natural areas. For example, in the reserve,
bitter cassava is used as a staple food and is traditionally cultivated on the banks of streams and
in the depressions where soils are deeper, moister, and more fertile. This is also the preferred
environment of the gallery forest and the “morichales”, which are being depleted little by little
by the agricultural activity as well as wood extraction practices. Experimenting has already
begun on cultivating cassava in the higher parts of the undulating high plains, using the same
varieties as in the depressions. However, the UMATA and we predict that more sustainable and
higher yields would be achieved in the flat high plains and using better adapted cassava varieties.
The undulating high plains are definitely not recommended for crops as stated in the territorial
plan and as Rodriguez (2000) determined using the land use planning tool. Bitter cassava
varieties that have been developed in CIAT are much better adapted to the soils of the high
plains or “altillanura”. This interest in improved cassava and pasture varieties is far from being
restricted to the indigenous reserve. The UMATA will organize trials in the communities who
are willing to participate in the experimentation.
5.

Measurable/Expected Impact

•

The work carried out this year has allowed farmers in the five villages to develop a common
vision of how they would like to see their community and to define actions and requests
based on this. It has allowed the UMATA, CIAT, and the Mayor’s Office to be conscious of
these requests and to plan its actions with them in mind.

6.

Further Reading

Izquierdo D. 2000. Estudio rapido de mercados para productos agricolas producidos en cinco
comunidades del municipio de Puerto López, Meta. Internal report, PE-4, CIAT, Cali,
Colombia. 28 p.
Rodriguez M. 2000. Uso de SIG como instrumento de apoyo a la planificación agrícola en
complemento al Ordenamiento Territorial del Municipio de Puerto López, Meta. BSc
thesis, Universidad del Valle y Universidad Nacional, sede Palmira. 140 p.
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Annex 30
Milestone: A methodological guide and proposal for the participatory component
of land use plans, based on the development of a common vision
1.

Person Responsible: Nathalie Beaulieu

2.

Working Team: Nathalie Beaulieu, Jaime Jaramillo, Grégoire Leclerc, Carlos Arturo
Quirós (SN-3), Sonia Pabón (Universidad de los Llanos), Doris Goméz
(Universidad Cooperativa)

3.

Highlights

Ø A simple methodology of participatory planning was developed, allowing the integration of
desirable conditions, tasks, and requests from stakeholders at different administrative levels
Ø The method was applied and tested in five villages of the Puerto López municipality, in
collaboration with the UMATA, and then improved to include conflict resolution and request
harmonization steps
Ø More than 60 professionals were trained in the use of the method, now distributed with other
training materials on MapMaker CD-ROM and on the project Web page
4.

Results

This method is a low-tech and simplified “spin-off” of the ItDEA (Annex 5). It consists of a
hierarchical series of planning workshops with focus groups, successively run from the most
local to the most regional level. Although this is a “bottom-up” approach, the sequence of
workshops has to be planned from the top down because each administrative level has to
coordinate the process with its constituting stakeholders. The principle is that the planning
exercise done at each administrative level involves representatives of each of its constituting
stakeholders and includes a harmonization of the actions and requests from the planning
exercises at the level below, i.e., the workshops run with each of these stakeholder groups.
The method is supported by a series of tables to complete during the participatory workshops.
This includes a series of planning tables, used at every level, and a series of harmonization
tables, used when a workshop joins representatives of stakeholders who have previously done
their planning exercise. The contents of the tables can be completed on large sheets of paper or
on a blackboard during the meetings, but the paper or digital format tables are then filled in and
serve as reports.
For planning at the municipal level, we therefore suggest running two different levels of
workshop:
1. At community, enterprise, or association level, where each stakeholder group contemplates
its own planning only for the territory over which it has authority. In this workshop, all
individual members are invited to participate.
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2. At municipal level, joining representatives of each of the entities considered in the first series
of workshops, considering the entire municipal territory, and where actions and requests are
harmonized.
The general planning tables include eight steps plus an optional scenario-building diagram.
1. Elaborate a common vision of the desired condition.
2. Describe the actual conditions.
3. Diagnose.
4. Prospective.
5. Prioritize actions and requests.
6. Establish responsible persons and specific goals for each of the actions.
7. Establish means of verification and indicators to monitor the actions and their effect on the
actual conditions.
8. Establish criteria for revising the actions.
• Scenario-building diagram for external conditions (optional): Establish the main 2 or 3
external conditions (or driving forces) that affect the group.
The first five steps (actions and requests) must be discussed with as many participants as
possible and are necessary to bring to the planning workshop at the next level. Steps 6 to 8 and
the optional scenario-building diagram can be elaborated by a more reduced group of
participants because they are more time-consuming. However, results must be made available to
all for consultation and comments. This is then followed by a new planning exercise, now
considering the “well-being” of the whole municipality. Steps 1 to 8 as well as the scenariobuilding diagram are repeated, but focusing on the municipality as a whole. The general planning
procedure is then refined and supported with data and analyzed with GIS tools. The goals are
revised taking into account this data and analysis.
5.

Measurable/Expected Impact

The adoption of this method will facilitate the elaboration of municipal and departmental
territorial plans by allowing the input of the population and different stakeholders to be
systematically stored and carried from one administrative level to the next. Also, the method
allows a very rapid diagnosis of the situation, and of necessary actions and requests, which
makes it more encouraging to use than other commonly used methods such as the participatory
planning by objectives (PPO) or the Debilidades, Oportunidades, Fortalezas, Amenazas (DOFA)
matrix.
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Annex 31
Milestone: Training in the use of Remote Sensing
1.

Persons Responsible : Javier Puig and Sandra Bolaños

2. Working Team: Javier Puig, Sandra Bolaños, Silvia Castaño, Rosalba López, Victor Soto,
Rafael Darío Hoyos, Alexander Cuero, Carlos Nagles, Hermán Usma,
Liliana Rojas, Luz Amira Clavijo
3.

Highlights

Ø PE-4 technicians improved their professional technical levels in the use of Remote Sensing
4.

Results

The data collection unit and other technicians of PE-4 attended a series of seminars given by
professionals of the project specialized in remote sensing (Javier Puig and Sandra Bolaños) with
the purpose of instructing in the bases and principles of this science. The tools used were PCI
6.3, data of high-resolution, multi-spectral type, and radar images. The training was
supplemented with practicals of data collection in the field.
Through the support of the CIAT Human Resources office and the Training Fund, group training
was carried out in Remote Sensing and Digital Processing of Satellite Images for 12 technicians
and professionals of PE-4 for a 20-day period. The course was dictated by IGAC. Knowledge of
the procedures to process and analyze satellite images was acquired. The training used Imagine
ERDAS 8.3.1 and 8.4 software. Field practice was also carried out to collect information for the
study of the images and to recognize the different land uses and coverage.
The trained group is now using its acquired knowledge on a mapping of roads of the area.
Further work will include examination of changes in land use for Pucallpa, Peru, helping
evaluate the main land use changes before and after Hurricane Mitch in Nicaragua, and modeling
relief to carry out applications for the handling of resources in the San Dionisio basin.
5.

Measurable/Expected Impact

The project now has increased capabilities in its staff to develop future work in remote sensing.
6.

Related Meetings/Visits

Remote Sensing and Digital Processing of Satellite Images Course, June 5-23, 2000. CIAT –
IGAC. CIAT, Cali, Colombia.
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Visits :
May 29, 2000: Wilson Blanco, GIS Coordinator, Fundación Pro-Sierra Nevada de Santa Marta.
June 6-23, 2000: Daniel López, researcher and professor of IGAC.
June 19-23, 2000: Cristina Salvatierra, researcher and professor of IGAC.
Daniel Castañeda Tabares, technician of the National Parks of Colombia.
Ernesto Girón Echeverry, technician of Universidad del Valle, Colombia.
Ramiro Bonilla González, technician of the Servicio Nacional de Aprendizaje
(SENA), Buga, Colombia.
Francisco Luis Hernández Torres, professor of the Universidad del Valle,
Colombia.
Pablo Andrés Imbach, consultant, Costa Rica.
Juan Carlos Chive Choque, technician of the natural history museum Noel
Kempff Mercado, Santa Cruz de la Sierra, Bolivia.
María Argentina Altamirano Meza, technician of the Ministry of the
Environment and Natural Resources, Nicaragua.
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Annex 32
Milestone: Training on the legal aspects of “Ordenamiento Territorial” in
Colombia, on the use of the participatory planning methodology, and
on the use of the MapMaker software
1.

Persons Responsible: Ovidio Muñoz, Jaime Jaramillo

2.

Working Team: Ovidio Muñoz, Jaime Jaramillo, Nathalie Beaulieu, Yolanda Rubiano

3.

Highlights

Ø Training provided on how to develop a plan of “Ordenamiento Territorial”, and in this
context how to use MapMaker software and the participatory planning methodology
developed in CIAT
Ø About 60 professionals were trained in plan development and about 80 in the use of
MapMaker software
4.

Results

The Colombian Law 388 approved by Congress in 1997 has caused panic among municipal
leaders because it was not accompanied by sufficient mechanisms for training and technical
support. To date, only about 16% of municipalities (170 out of 1089) have had their plans
approved, 44% are being revised by the Environmental Corporations, and the other 40% are in
the diagnostic or preliminary phases or have not started the process. Subsidies for social housing
programs are only granted with plan approval. Our recent experience with the Municipality of
Puerto López (Annex 29) triggered requests for training from the Colombian Ministry of
Agriculture and the Universidad del Pacífico.
For diffusion of the training, we asked that the trainees agree to repeat the training in their
institutions. To make this possible, we prepared training material that we included on the
MapMaker CD (Annex 8) and on CIAT’s PE-4 Web page. This material principally consists of
an extensive PowerPoint presentation on the principals of POT, legal aspects, required
documents and maps, approval process, tips to facilitate the diagnosis, and action planning based
on a participatory approach. The training also includes the use of the participatory planning
methodology (Annex 30), the use of the MapMaker software, and basic principles of
cartography, all supported by training material as described in Annex 8. Two courses were also
given on the MapMaker software to two organizations that funded the costs of this training, the
Colombian communications network serving non government organizations (NGOs) dedicated
to community development (COLNODO) in Bogotá and the Centro para la Investigación en
Sistemas Sostenibles de Producción Agropecuaria (CIPAV) in Cali.
Table 6 summarizes the training courses that have been given.

105

Table 6.

Summary of training courses given for Ordenamiento Territorial, how to use
MapMaker software, and the participatory planning methodology developed in
CIAT, 2000a.

Host
organization

Place

Date

Themes covered

Universidad
del Pacífico

Buenaventura

July 10-14

POT, participatory
planning, Map Maker
software

33

Ministry of
Agriculture

Bogotá

June 12-16

35

CIAT

Cali

July 24-28

POT, participatory
planning, Map Maker
software
POT, participatory
planning, Map Maker
software

COLNODO
CIPAV

Bogotá
Cali

May 8- 12
June 19-22

Map Maker software
Map Maker software

10
5

a.

5.

No.
participants

20

Beneficiary institutions
Mayors’ Offices
UMATA
NGOs
Universities
CCI, INAT, INCORA,
ICA, CORPOICA,
MADR, SAC
Planning personnel of the
Agriculture Secretariats of
13 Colombian
Departments, and the
National University
-

Abbreviations and acronyms used: CCI = Corporación Colombia Internacional, CIPAV = Centro para la
Investigación en Sistemas Sostenibles de Producción Agropecuaria, COLNODO = Colombian
communications network serving NGOs dedicated to community development, CORPOICA = Corporación
Colombiana de Investigación Agropecuaria, ICA = Instituto Colombiano Agropecuario, INAT = Instituto
Nacional de Adecuación de Tierras, INCORA = Instituto Colombiano de la Reforma Agraria, MADR =
Ministerio de Agricultura y Desarrollo Rural, NGO = nongovernment organization, POT = Plan de
Ordenamiento Territorial, SAC = Sociedad de Agricultores de Colombia, UMATA = Unidad Municipal de
Asistencia Técnica Agropecuaria.

Measurable/Expected Impact

Through this training we provide potential planners with a synthesis of necessary steps,
simplified approaches, and tools that can make the planning process easier and more
straightforward. This should improve the pertinence and the quality of the land use plans
prepared in Colombia, and stimulate constructive reviews of previously elaborated plans. Most
of the professionals that were trained have signed a written agreement that they will repeat the
training using the material distributed on the CD-ROM and on the PE-4 Web page. This will
multiply the impact of the training.
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List of acronyms and abbreviations used
Acronyms
ANU
ARIs
CASC
CATIE
CCI
CGIAR
CIDA
CIMMYT
CIP
CIPAV
CLUE
COHDEFOR
COLNODO
CORPOICA
CORPORINOQUIA
CRES
CSI
CSSA
DEIA
DLUM
DOFA
EMBRAPA
EOLSS
ESNACIFOR
ESRI
FAO
FGDC
FIDAR
GCM
GEO-II
GRFM
GWR
IBYAN
ICA
ICASA
ICP
IDEAM
IFDC
IFPRI

Australian National University
Agricultural Research Institutes
Cambodian Agronomic Soil Classification System
Centro Agronómico Tropical de Investigación y Enseñanza, Costa Rica
Corporación Colombia Internacional
Consultative Group on International Agricultural Research
Canadian International Development Agency
Centro Internacional de Mejoramiento de Maíz y Trigo, Mexico
Centro Internacional de la Papa, Lima, Peru
Centro para la Investigación en Sistemas Sostenibles de Producción
Agropecuaria, Colombia
Conversion of Land Use and its Effects model
Corporación Hondureña de Desarrollo Forestal
Colombian communications network serving NGOs dedicated to
community development
Corporación Colombiana de Investigación Agropecuaria
Corporación Autónoma Regional para la Orinoquia, Colombia
Centre for Resource and Environmental Studies, Australia
Consortium for Spatial Information
Crop Science Society of America
Division of Environmental Information and Assessment, UNEP
Dynamic Land Use Model
Debilidades, Oportunidades, Fortalezas, Amenazas matriz
Empresa Brasileira de Pesquisa Agropecuária
Encyclopedia of Life Support Systems
Escuela Nacional de Ciencias Forestales, Honduras
Environmental Systems Research Institute, Redlands, California
Food and Agriculture Organization of the United Nations, Italy
Federal Geographic Data Committee, USA
Fundación para la Investigación y el Desarollo Agrícola, Colombia
Global Circulation Model
Global Environmental Outlook II of the United Nations
Global Rain Forest Mapping of INPE, Brazil
Geographically Weighted Regression method
International Bean Yield and Adaptation Nursery
Instituto Colombiano Agropecuario
International Consortium for Agricultural Systems Application
Instituto Colombiano del Petróleo
Instituto de Hidrologia Meteorologia y Estudios Ambientales, Colombia
International Fertilizer Development Center, USA
International Food Policy Research Institute, USA
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IGAC
IGNs
IIAP
IIASA
ILRI
INAT
INCORA
INEI
InfoDev
INPE
INRM
IPGRI
IRRI
IS
ISNAR
ISRIC
ITDEA
IWMI
KCB
MADR
MAGFOR
MAUP
POT
PPO
PROCIG
SAAD
SAC
SENA
SOM
SWBM
TREES
UFU
UMATA
UNALM
UN-CSD
UNEP
UNESCO
USGS
VSMC
WISE
WRI

Instituto Geografico Agustin Codazzi, Colombia
Instituto Geografico Nacionales
Instituto de Investigaciones de la Amazonia Peruana
International Institute for Applied Systems Analysis, Austria
International Livestock Research Institute, Nairobi
Instituto Nacional de Adecuación de Tierras, Colombia
Instituto Colombiano de la Reforma Agraria
Instituto Nacional de Estadísticas y Informatica, Peru
Information for Development project of the World Bank
Instituto Nacional de Pesquisas Espaciales, Brazil
Integrated Natural Resource Management meeting
International Plant Genetic Resources Institute, Italy
International Rice Research Institute, Philippines
Information Systems, CIAT
Internatio nal Service for National Agricultural Research, Neths
International Soils Reference and Information Center, Wageningen,
Neths
Intelligent Team Decision Assistant
International Water Management Institute
Katumani Composite B, open-pollinated maize variety
Ministerio de Agricultura y Desarrollo Rural, Colombia
Ministerio Agropecuario y Forestal, Nicaragua
Modifiable Areal Unit Problem
Plan de Ordenamiento Territorial, Colombia
Project Planning by Objective methodology
Proyecto Centroamericano de Información Geográfica
Systems Analysis in Agricultural Development
Sociedad de Agricultores de Colombia
Servicio Nacional de Aprendizaje, Colombia
Self-Organizing Map
Spatial Water Budget Model
Tropical Ecosystem Environment observations by Satellite project
Universidad Federal de Uberlandia, Brazil
Unidad Municipal de Asistencia Técnica Agropecuaria, Colombia
Universidad Nacional “La Molina”, Peru
United Nations - Commission of Sustainable Development
United Nations Environment Program
United Nations Educational, Scientific, and Cultural Organization,
France
United States Geological Survey
Very Sparse Matrix Clustering
World Inventory of Soil Emission potentials of ISRIC
World Resources Institute, Washington
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Abbreviations
ARDRA
DS
GDP
GIS
LP
NGOs
NRM
NSDIs
PCR
SAR
VR

amplified ribosomal DNA restriction analysis
decision support
gross domestic product
geographic information systems
linear programming
nongovernment organizations
natural resource management
national spatial data infrastructures
polymerase chain reaction
synthetic aperture radar
virtual reality
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