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acceptance or related issues should be addressed to Dr. Andrew Jarvis.  
 
 
E. Project summary  
 
Abstract  
 
Spatial datasets have become a fundamental source of information when trying to assess 
environmental, social, economic and biodiversity-related issues. Recent developments in 
Geographic Information Systems (GIS) and with ecological niche modeling (ENM) 
applications have added value to data, and permit researchers to provide highly policy-
relevant analyses to direct our conservation interventions. Through ENM techniques, 
potential distributions of species can be analysed using fairly limited or biased datasets 
containing primary data to determine current biodiversity hotspots, and likely threats 
from anthropogenic activities and climate change in order to define current and future in 
situ and ex situ conservation priorities.  
 
However, one of the most relevant issues regarding the analyses and latter conclusions 
derived from the usage of primary biodiversity data is the reliance on its quality. Poor 
quality biodiversity data could lead to incorrect and biased conclusions as well as cause 
inefficient and/or wrong investment of the available resources and inadequate policy 
development.  
 
Checking of biodiversity data quality as well as using it adequately is a key issue in order 
to aid decision-making processes. We propose to (1) assess and improve the quality of 
IABIN's terrestrial holdings using automated scripts, (2) use the primary biodiversity data 
to develop niche models, (3) couple those results to assess the extent at which South 
American taxa are both under threat and conserved by the current Protected Area 
network, and (4) implement an interface through which all results will be made available 
to policy-makers. The timeline to develop the project is six months, and the total budget 
that will be used is 120,800 USD, from which 50% will be matched via CIAT, and the 
other 50% to be financed by IABIN.  
 
 
Resumen  
 
Los datos espaciales se han convertido en una fuente de informacion fundamental cuando 
se intentan analizar una gran variedad de temas ambientales, sociales, economicos, y 
aquellos relacionados con la biodiversidad. Especialmente con los desarrollos recientes 
en Sistemas de Informacion Geografica (SIG) y con las aplicaciones para modelacion de 
nicho ecologico (MNE). A traves de tecnicas MNE, se pueden analizar las distribuciones 
potenciales de las especies incluso cuando solo se cuenta con informacion muy limitada y 
sesgada, facilitandose los analisis de biodiversidad actual, y de probables amenazas por 



actividades antropogenicas y cambio climatico de tal manera que se pueden definir las 
prioridades para conservacion actuales y futuras tanto ex situ como in situ.  
 
No obstante, una de las cosas mas relevantes en relacion a los analisis y posteriores 
conclusiones derivadas del uso de datos primarios de biodiversidad es la dependencia en 
su calidad. Datos de poca calidad pueden conducir a conclusiones incorrectas y sesgadas, 
asi como tambien causar uso ineficiente o inapropiado de recursos financieros y 
desarrollo de politicas inadecuadas.  
 
La verificacion de los datos de biodiversidad y su adecuado uso es un proceso clave para 
lograr brindar soporte a los procesos de toma de decisiones. Nosotros proponemos (1) 
evaluar y mejorar la calidad de los datos terrestres en la red de IABIN usando procesos 
automatizados, (2) usar los datos primarios para desarrollar modelos de nicho ecologico, 
(3) unir los resultados anteriores para evaluar el nivel de amenaza y conservación de las 
especies que habitan en Sur America, y (4) implementar una interface interactiva a través 
de la cual los resultados se hagan publicos para los tomadores de decisiones. El tiempo de 
duracion del proyecto esta estimado en seis meses, y el presupuesto total a ser usado es 
de 120,800 USD, de los cuales el 50% sera cubierto por el CIAT, y el otro 50% seria 
financiado por IABIN.  
 
 
F. Project description  
 
1. Rationale  
 
The International Centre for Tropical Agriculture (CIAT) is a not-for-profit international 
research organization, supported by the CGIAR (Consultative Group on International 
Agricultural Research), and with headquarters in Cali (Colombia). The mission of CIAT 
is to alleviate rural poverty in developing countries, and contribute to enhanced 
management of the natural resource base. CIAT has been working during the last 40 
years in helping poor farmers by providing agricultural technologies (i.e. management 
practices, improved varieties, better policies), with a special focus in four mandate crops: 
rice, cassava, beans and tropical forages. The centre works throughout the tropics, but 
with an strong focus in Latin America, and with the aim of developing an eco-efficient 
agriculture for the tropics.  
 
The Decision and Policy Analysis program (DAPA) in CIAT uses and generates spatial 
and economic analyses in order to provide the informational base for decision makers 
from the farm- (farmers themselves) to the global- (UN organizations, governments, 
NGOs) level to make the most rational decisions that contribute to the mission of the 
institution. We have participated in the development of different spatial analysis tools and 
datasets, that aim to provide the necessary background and technology in order to analyze 
biodiversity. These tools include the biodiversity-analysis software DIVA-GIS (Hijmans 
et al., 2005a, available at http://www.diva-gis.org), the very high resolution climatic 
datasets WorldClim (Hijmans et al., 2005b, available at http://www.worldclim.org), the 
SRTM hole filled elevation data (Jarvis et al. 2008, available at http://srtm.csi.cgiar.org), 

http://www.diva-gis.org/
http://www.worldclim.org/


high resolution future climate datasets (Ramirez & Jarvis, 2008, available at 
http://gisweb.ciat.cgiar.org/GCMPage), amongst others.  
 
We have been also working during the last years within the context of climate change in a 
variety of different analyses ranging from evaluation of ecosystem quality, species 
threats, to crop responses.  Under that framework, we have a collaborative project with 
the Global Biodiversity Information Facility (GBIF) to develop and implement Java-
based automated tools for both correction and analysis of biodiversity data. This project 
is currently in course. The project includes five main topics:  
 
(1) cross-checking and correction of currently reported geographic references,  
(2) adding of new geographic references via the reported locations on passport data and a 
georreferencing algorithm,  
(3) modeling of the geographical distribution of species for a baseline climatic scenario,  
(4) projection of geographical distributions under future climatic scenarios, and  
(5) implementation of an enhanced and interactive visualization tool to analyze the results 
of the former modeling exercises.  
 
We acknowledge the importance of the relationship between biodiversity with socio-
economic data, but in order to assess the former with the latter, we believe that reliable 
geographic data is a key issue to be addressed in order to improve the understanding of 
the geographies of the species (and therefore the geography of biodiversity), and for that 
reason we propose both the assessment and improvement of the geographic data held by 
IABIN and its usage within the context of threats to ecosystems in South America.  
 
We consider our current work with GBIF provides a strong framework and basis for any 
further implementation on other datasets, such as those on the IABIN portal. However, 
based on the fact that IABIN has partnerships with institutions which are not currently 
within the GBIF consortium, we propose to integrate some of the current tools we have 
been developing with GBIF to the biodiversity data within the IABIN network, plus a 
couple of new tools in order to assess threats to species in South  America. This will be 
done for terrestrial taxa, as our approaches rely on data available only for land-masses. 
The fundamental objective would be to transfer (including language shifts when needed) 
as many tools as we can to the IABIN portal based on the similarities and/or 
compatibility of the applications between GBIF and IABIN, but keeping in mind the 
different regional focus of the institutions.  
 
The tools we propose to integrate to the IABIN network are oriented to improve primary 
data quality and reliance, which we believe is a fundamental issue to overcome before 
performing further analyses, and are intended to provide support in regards of the 
understanding of current geographies of species and the better planning of in situ 
conservation networks, based on the current threats to ecosystems. All the tools will be 
properly documented (i.e. usage manuals, source codes) in both spanish and english and 
will be developed in a transferable way that will allow them to be further implemented 
and modified according to IABIN's needs.  

http://gisweb.ciat.cgiar.org/GCMPage


 
 
2. Project goals and objectives  
 
1. To finalize and implement a Java-based algorithm to cross-check coordinates of 
IABIN's terrestrial biodiversity data.  
 
2. To finalize and implement  Java-based algorithm to add value to non-georreferenced 
records within the IABIN network.  
 
3. To assess all the primary data using the algorithms in (1) and (2) and provide IABIN 
with a detailed evaluation of all its primary biodiversity data.  
 
4. To finalize and implement a Java-based algorithm for the training of niche models 
(using a maximum entropy approach) and apply it to plant taxa with enough data located 
in South America.  
 
5. To overlay the developed geographic distributions with ecosystem threat, and 
protected areas layers, generate analysis metrics to provide the necessary background 
data for scenario assessment and policy making for South America.  
 
6. Development of an interactive Google-maps based interface to navigate through the 
biodiversity data and the modeling and overlaying results.  
 
7. To generate the appropriate documentation and reports on the developed tools.  
 
Details on the capabilities of the proposed software and/or interactive tools are provided 
in section 3 of this proposal. 
 
 
3. Project activities and methodologies  
 
Objective 1: To finalize and implement a Java-based algorithm to cross-check 
coordinates of IABIN's terrestrial biodiversity data.   
 
Using the Java source code which is currently being developed for GBIF, we will make 
the necessary regional adjustments in order for this tools to be implemented within the 
IABIN network. These automating quality-checking scripts will assess IABIN's terrestrial 
biodiversity data at the following levels:  
 
(a) Continental level: using a detailed mask of land areas, the algorithm will first check if 
the terrestrial records (taxonomically discriminated), are within the land areas, and will 
separate those occurrences with errors from those others which are correct at this first 
level. The incorrect ones will be separated into three groups: near land records (less than 
5km far from the nearest land area), ocean-located land records (more than 5km far from 
the nearest land area), and records outside global boundaries.  



 
(b) Country-level: using an administrative divisions layer, the algorithm will test whether 
each occurrence is actually located where the database reports it is located. The algorithm 
will use an ISO-country names dictionary as basis for interpretation of names, and will 
separate the erroneous records in two groups: records with no valid information in the 
country field, and records located in a wrong country.  
 
(c) Environmental level: using the dataset developed by Hijmans et al. (2005b), 19 
bioclimatic indices will be derived at 30 arc-seconds of spatial resolution. The SRTM 
hole filled digital elevation model (Jarvis et al., 2008) will be also used as source of 
elevation values. Using these 20 variables, the Java-based script will first extract the 
values corresponding to each of the coordinates and will perform a Tukey outliers test 
(Tukey, 1977) for each of the taxa held in the IABIN's database for each of the variables. 
Records flagged as outliers in at least 80% of the variables will be separated from the 
others and will be tested for validity of their coordinates through a georreferencing script.  
 
Objective 2: To finalize and implement  Java-based algorithm to add value to non-
georreferenced records within the IABIN network.  
 
Using the developed Java code for GBIF, modifications will be implemented in order to 
suit it into IABIN's network. This script will use the biogeomancer georeferencing 
method (Guralnick et al., 2006, available at http://www.biogeomancer.org/), which 
makes use of the reported locality names on the database and a detailed administrative 
boundaries layer. The method assesses each record for which locality and country names 
are available, and generates a coordinate with its respective precision. Only coordinates 
with less than 5km of precision will be considered as reliable and these new references 
will be added to the database.  
 
Objective 3: To assess all the primary data using the algorithms in (1) and (2) and 
provide IABIN with a detailed evaluation of all its primary biodiversity data.  
 
A Java based multi-processing server-client architecture will be modified from the 
current one developed with GBIF and a single run of the three automated Java scripts will 
be done for the entire set of terrestrial species records within the IABIN network. A 
detailed report on the quality of the geographic information, and the improvements done 
to the database will be produced after a this run. Depending on IABIN's needs, the 
process will be scheduled to execute every certain period of time (i.e. monthly).  
 
Objective 4: To finalize and implement a Java-based algorithm for the training of niche 
models (using a maximum entropy approach) and apply it to taxa with enough data 
located in South America.  
 
A Java based script will be generated for the training of niche models for all terrestrial 
taxa with at least 10 unique presence records (Hernandez et al., 2006) within the IABIN 
network. The maximum entropy model (Phillips et al., 2006) will be used to achieve this. 
This approach has been largely evaluated by several authors and has demonstrated to 



perform very well under several sampling bias conditions or with very limited 
information, with increased accuracy compared with other niche models (Phillips & 
Dudik, 2008; Dormann, 2006; Elith et al., 2006; Hijmans & Graham, 2006).   
 
Niche models will be trained using a baseline climatic scenario as provided by 
WorldClim (Hijmans et al., 2005b), at 10 arc-minute spatial resolution. Selected model 
performance metrics will be provided for all the modeled species (i.e. area under the 
ROC curve, correlation, logistic deviation and euclidean distance).  
 
The potential distributions will be thresholded to the average probability of presence 
records (prevalence), and binary (presence/absence) as well as thresholded probability 
distribution grids in ESRI-ASCII format will be generated. This will ensure the potential 
distributions of the species are not over-estimating the range of the modeled taxa. A 
biodiversity layer (species richness and/or weighted diversity) for flora, fauna and all 
species together will be produced based on the binary layers.  
 
Objective 5: To overlay the developed geographic distributions with ecosystem threat 
and protected areas layers, generate analysis metrics to provide the necessary 
background data for scenario assessment and policy making for South America.  
 
A Java-based script will be created to perform the spatial overlays and calculate the 
proper metrics to assess all the terrestrial taxa within the IABIN network. Each of the 
predicted distributions will be overlaid with the following threat layers:  
 
1. Conversion to agriculture threat: a representation of the likelihood of a pixel to be 

completely conversed to agriculture, based on FAOSTAT agricultural census data.  
2. Fire threat: a representation of the likelihood of a fire to be occurring in pixel, based 

on satellite data.  
3. Grazing pressure threat: represents the likelihood of a pixel to be pressed by the 

presence of livestock (i.e. cattle, sheep and goats), based on the FAO Atlas of 
Livestock of 2004.  

4. Infrastructure: represents the likelihood of a pixel to be destructed by the presence of 
big structures (i.e. airports, dams), based on the Digital Chart of the World (DCW)  

5. Oil and gas: represents the likelihood of a pixel to be affected by oil or gas extraction, 
based on the presence of oil and gas drill sites from the World Petroleum Assessment 
2000.  

6. Recent conversion threat: represents the likelihood of a pixel to be affected by a 
significant land use change, based on changes on the "greenness" of the vegetation 
measured by satellite.  

7. Accessibility threat: a representation of the likelihood of a pixel to be altered by 
anthropogenic activities based on its closeness to roads, rivers and rails.  

 
Layers 1 to 7 comprise the influence of environmental, social and economic factors on 
ecosystems where a taxon or a group of taxa might be present. Detailed information on 
the methods with which these seven layers were developed can be found in Jarvis et al. 
(2009). The following metrics will be calculated for each taxon and threat-layer:  



 
a. The average threat in the area where the species is potentially present  
b. The percent of suitable area under high-level, mid-level and low-level threat  
c. An score of the level of threat, based on the percent of area under high level-threat and 
the average threat of the species  
 
The level of threat of all biodiversity will be calculated using the comprised species 
richness layer and each of the threat layers. The average threat of different diversity-
category areas will be calculated.  
 
In addition to that, all the above will be overlaid with the protected area networks in 
south America. The following metrics will be calculated for each taxon:  
 
a. The percent of potential area which is protected and unprotected (falls within a 
protected area)  
b. The average probability of presence within protected areas and outside protected areas  
 
The level of protection of all modeled taxa will be assessed using the comprised species 
richness/diversity layer by calculating the average, maximum and minimum amount of 
taxa held in each protected area, and the percent of different diversity-category areas 
which is protected and unprotected.  
 
All the above will be given to IABIN as Geographic Information System layers, maps, 
tables, databases, and report results. 
 
These results will provide the necessary background data in order to assess other 
conservation and biodiversity threat scenarios in South America. As the level of threat 
of a taxon is being analysed, the major threat (from the set of threats) on that taxon can be 
determined and thus a qualitative scenario analysis could be proposed by the policy-
maker himself, by asking the pertinent questions such as “what would happen if threat X 
is reduced in Y area?”. Complementary conservation options could be analysed via the 
interface also in a qualitative way by using the range of the geographic distributions of 
the taxa that are currently conserved, and the areas more likely to be threatened. 
 
Objective 6: Development of an interactive Google-maps based interface to navigate 
through the biodiversity data and the modeling and overlaying results.  
 
Development of a Google-Maps based interface to select a desired taxon, navigate 
through the niche modeling results as well as through the occurrence data, with the ability 
to differentiate between incorrect, corrected, new (georreferenced) and discarded 
locations (due to errors).  
 
This interface will also allow to query the threat assessment and conservation status 
metrics calculated in (5) and stored in a database within the IABIN servers, and will 
allow showing it as a small box for the selected taxon. A query on the total biodiversity 
layers can also be dynamically analyzed, and the metrics queried as well.  



 
Objective 7: To generate the appropriate documentation and reports on all the developed 
tools  
 
Reporting of development and implementation of tools will be done as requested by 
IABIN on the Terms of Reference of this call for proposals, as follows:   
 
1. Detailed work plan by Jan 15 2010  
2. First progress report by March 1 2010  
3. Second progress report by April 1 2010  
4. Beta version of the tools by April 15 2010  
5. Draft manual and user guide by May 1 2010  
6. Two demonstration events to the IABIN participants and decision-makers by June 
2010  
7. Final report by June 30 2010  
 
All the information (i.e. documents, source codes) and datasets will be available 
according to the conditions described in the "Access to information and intellectual 
property regulation" section.  
 
Utilization manuals and technical documents will be prepared by the technical and 
scientific staff participating in the project, and will be given to IABIN in the proper 
languages (i.e. english, spanish).  
 
 
4. Time frame / work plan  
 
In order to achieve the reporting schedule requested by IABIN, and according to the 
complete time-frame of the project we propose the following work plan:  
 
 

Activity Person(s) in charge* Tentative accomplishment date 

Detailed work plan  Julian Ramirez (L)  Mid January 2010  

Objective 1: cross checking of 
coordinates scripts  

Daniel Amariles (L) 
Hector Tobon (L) 
Louis Reymondin (CS)  

End January 2010  

Objective 2: georreferencing script  
Daniel Amariles (L) 
Hector Tobon (L) 
Louis Reymondin (CS) 

Mid February 2010  

Objective 3: assessment of all 
IABIN records  

Daniel Amariles (L) 
Hector Tobon (L) End February 2010  

First progress report (incl. in 
objective 7)  

Julian Ramirez (L) 
Andy Jarvis (CS)  March 1 2010  

Objective 4: Training of niche 
models script  

Daniel Amariles (L) 
Hector Tobon (L) 
Julian Ramirez (CS)  

End March 2010  



Second progress report (incl. in 
objective 7)  

Julian Ramirez (L) 
Andy Jarvis (CS)  April 1 2010  

Beta version of the tools  All  April 15 2010  

Objective 5: threat and 
conservation assessment  

Hector Tobon (L) 
Daniel Amariles (L) 
Julian Ramirez (CS)  

End April 2010  

Objective 6: google-maps based 
navigation tool  

Hector Tobon (L)
Daniel Amariles (L)
Louis Reymondin (CS)  

End May 2010  

Draft manuals and user guides 
(incl. in objective 7)  

Julian Ramirez (L) 
Louis Reymondin (L) 
Andy Jarvis (CS)  

May 1 2010, and transversally during 
the project  

Demonstration events  Any selected/available personnel 
of the project  June 10 2010  

Final Report  
Julian Ramirez (L) 
Louis Reymondin (L) 
Andy Jarvis (CS)  

June 30 2010  

Final version of all tools, manuals 
and user guides  All  June 30 2010  

Review of products and scientific 
support  Andy Jarvis (L)  N/A (transversal)  

*(L) indicates lead, and (CS) conceptual and scientific support  
 
 
5. Team composition and task assignment  
 
5.1. Scientific leader:  
 
Dr. Andy Jarvis  
Program Leader  
Decision and Policy Analysis program  
International Centre for Tropical Agriculture, CIAT  
 
 
PhD Geography, King's College London, University of London. Thesis: "Terrain controls 
on the distribution of tree species diversity and structure in tropical lowlands and tropical 
montane forest"  
 
Area of expertise: exploring spatial analysis and environmental modeling and its 
relationship for the better planning of conservation of plant genetic and natural resources. 
Plenty experience on the deployment and analysis of global databases of climatic, 
topography, water resources and biodiversity, as well as on the development on tools and 
software. Plenty expertise in the coordination and formulation or projects as well.  
 
Position assigned: Project coordinator  



 
Task(s) assigned: Review of products, coordination of staff, scientific support and writing 
of partial and final reports.  
 
 
5.2. Coordination of specific tasks and background  
 
Julian Ramirez, BSc  
Research assistant  
Decision and Policy Analysis program  
International Centre for Tropical Agriculture, CIAT  
 
BSc Agricultural Engineering (with honours). Thesis: "Black leaf streak disease pressure 
spatial variability and potential productivity of different Musa cultivars using multi-site 
trial data"  
 
Area of expertise: niche modeling of species distributions, statistical and spatial analyses 
of biodiversity data through the usage of global and local environmental datasets, 
assessment of biodiversity threats, and conservation issues. Two-year expertise working 
with spatial analysis, GIS, and biodiversity.  
 
Task(s) assigned: support in the development of niche modeling automated algorithms 
and planning of analysis metrics towards the threat assessment using the available spatial 
datasets.  
 
Louis Reymondin, DEng  
Visiting researcher  
Decision and Policy Analysis program  
International Centre for Tropical Agriculture, CIAT  
 
Diploma Engineer in Software development. Thesis: "Analysis of satellite image data for 
environmental applications".  
 
Area of expertise: development of Java software for the analysis of environmental 
datasets, and creation of models, including the management of parallelization algorithms 
to improve the efficiency during the analysis of large datasets.   
 
Task(s) assigned: design and support for the development of the automated scripts to be 
used over the IABIN biodiversity data, review of source codes, and comprehensive 
analysis of the general implementation of all tools within a framework.  
 
 
5.3. Technical programming and software development  
 
Daniel Amariles, BSc  
Java Programmer  



Decision and Policy Analysis program  
International Centre for Tropical Agriculture, CIAT  
 
BSc, Computer Science. Thesis: "Windows Workflow Foundation applied to software 
engineering projects"  
 
Area of expertise: development of Java-based software for a range of different 
applications, including the analysis of large datasets, generation of interactive 
visualization tools, and parallelization of processes in view of the improvement of the 
efficiency of applications.  
 
Task(s) assigned: design, coding, and implementation of the Java-based software to be 
developed under the present project proposal.  
 
Hector Tobon, BSc  
Java Programmer  
Decision and Policy Analysis program  
International Centre for Tropical Agriculture, CIAT  
 
BSc, Computer Science. Thesis: "Modeling, interaction and visualization techniques of 
3D graphs"  
 
Area of expertise: development of Java-based software for a range of different 
applications, including the analysis of large datasets, generation of interactive 
visualization tools, and parallelization of processes in view of the improvement of the 
efficiency of applications.  
 
Task(s) assigned: design, coding, and implementation of the Java-based software to be 
developed under the present project proposal.  
 
 
6. CVs of proposed staff  
 
Curriculum vitae of all the involved staff can be found attached in word documents (.doc) 
following the naming structure: “cv_name-of-person.doc” 
 
 
7. Staffing schedule  
 
Time allocation ranges from 0 (no allocation) to 1 (100% allocation). 
 

Staff input  
 

No. 
 

Name of staff 
1 2 3 4 5 6 

Total 

1 Andy Jarvis  0.4 0.3 0.3 0.3 0.3 0.4 2.0 



2 Julian Ramirez  0.7 0.6 0.6 0.7 0.7 0.7 4.0 

3 Louis Reymondin  0.7 0.7 0.7 0.6 0.6 0.7 4.0 

4 Hector Tobon  1 1 1 1 1 1 6.0 

5 Daniel Amariles  1 1 1 1 1 1 6.0 

       Total 22.0 
 
 
8. Work schedule  
 

Months 
Activities 

1 2 3 4 5 6 

Detailed work plan  X      

Objective 1 X      

Objective 2 X X     

Objective 3  X     

Objective 4   X    

Objective 5   X X   

Objective 6    X X  

Objective 7  X X X X X 

Demonstration events      X 

Final report       X 
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G. Summary of costs   
 

Budget item Time 
allocation 

Cost 
month/USD IABIN CIAT 

counterpart Total 

Staff          
Hector Tobon 6.0 2,400 14,400 - 14,400 

Daniel Amariles 6.0 2,400 14,400 - 14,400 

Julian Ramirez 4.0 2,800 5,600 5,600 11,200 

Louis Reymondin 4.0 3,200 9,400 3,400 12,800 

Andrew Jarvis 2.0 11,900  23,800 23,800 

Subtotal   43,800 32,800 76,600 

       

Operations      

Travel costs   2,500  2,500 
Goods (office supplies and services 
 (email, internet, library, 
telephone, fotocopies etc). 

  - 6,000 6,000 

Computers and licenses software   3,700 15,000 18,700 

Data management    7,000 7,000 

      

Subtotal   6,200 28,000 34,200 

       

Overhead 20%   10,000 - 10,000 

       



TOTAL   60,000 60,800 120,800 

Percent of total (%)   50 50  
 
Note: A copy of the document stating the legal status of the organisation is attached as 
CIAT-legal-status.pdf 



Budget item Time allocation
Cost 

month/USD IABIN CIAT Total

Staff
Hector Tobon 6.0                      2,400              14,400         14,400        
Daniel Amariles 6.0                      2,400              14,400         14,400        
Julian Ramirez 4.0                      2,800              5,600           5,600           11,200        
Louis Reymondin 4.0                      3,200              9,400           3,400           12,800        
Andrew Jarvis 2.0                      11,900           23,800         23,800        
Subtotal 43,800         32,800         76,600        

Operations
Travel costs 2,500           2,500          
Goods (office supplies and services (email, internet, 
library, telephone, fotocopies etc). ‐               6,000           6,000          
Computers and licenses software 3,700           15,000         18,700        
Data management 7,000           7,000          
Subtotal 6,200           28,000         34,200        

Overhead 20% 10,000         ‐               10,000        

TOTAL 60,000         60,800         120,800     
Percent of total (%) 50                50               
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Dr. Andy Jarvis 
Program Leader Decision and Policy Analysis, International Center for Tropical Agriculture (CIAT), Recta Cali-

Palmira km17, Cali, Colombia.  Tel. +57 2 4450000.  Email: a.jarvis@cgiar.org
 
Dr. Andy Jarvis is the Leader of the Decision and Policy Analysis Program in the International Centre for Tropical 
Agriculture (CIAT) and is a senior scientist for Bioversity International, and is based in Cali, Colombia.  Dr. Jarvis has 
10 years experience of cutting edge scientific research in developing countries to support the goals of alleviating 
poverty and protecting essential ecosystem services of importance to humanity.  His research has focused on the use of 
spatial analysis and environmental modeling to address issues such as agricultural biodiversity conservation, adaptation 
to climate change, and maintenance of ecosystem services.  Over the past ten years Dr. Jarvis has published over 50 
articles, book chapters or books, with over 20 peer-reviewed articles published in international journals.  Dr. Jarvis 
has also worked as a consultant to the Food and Agriculture Organisation (FAO) on developing climate change 
strategies to conserve agricultural biodiversity, and been a consultant on a variety of projects for the European Union, 
Global Environment Facility amongst others.  In 2003 Dr. Jarvis won the Crop Science Society of America (CSSA) C-
8 Genetic Resources award for best research paper stemming from his work on conservation prioritization research 
for wild peanuts in Latin America, and in 2009 received the prestigious Ebbe Nielsen award for innovative research in 
bioinformatics and biosystematics. 
 
EDUCATION 

2001 – 2005: Doctor of Philosophy, Department of Geography, King’s College London.  Thesis entitled: “Terrain 
controls on the distribution of tree species diversity and structure in tropical lowland and tropical montane forest”. 

1996 – 1999: Undergraduate degree program at the Department of Geography, King's College London (part of 
University of London), receiving a First Class BSc. Degree with Honours. 
 
RESEARCH FOCUS 
 
My research over the years has focused on how spatial analysis and environmental modeling can contribute to improved 

conservation and use of natural resources, specializing on agriculturally related plant species.  This work has 
examined both infra-specific diversity and intra-specific diversity (morphological, molecular), and also how these 
resources can be used to improve livelihoods of the rural poor.  The research highlights include advanced methods 
for assessing the conservation status of important genepools (case studies in wild Arachis and Vigna), field validation 
of species distribution models for wild Capsicum and climate modeling examining the likely impacts of global climate 
change on agriculturally important species. 

My current areas of focus are in assessment of environmental services and their relationship to poverty alleviation, 
specifically in Latin America.  This work examines the status of environmental services, and evaluates different 
intervention mechanisms that effectively conserve and manage the ecosystem services, including payment schemes 
for services such as water.  I am also engaged in climate change research, especially in evaluating the impacts on 
natural systems, and in evaluating and developing adaptation mechanisms that build resilience in natural and 
agricultural landscapes. 

As a baseline necessity for much of the modeling work in natural resources, I have also focused on developing high 
quality global datasets of important environmental variables.  I am author on three major global datasets on climate 
(WorldClim – http://www.worlclim.org), topography (SRTM – http://csi.srtm.cgiar.org) and water resources 
(Hydrosheds - http://hydrosheds.cr.usgs.gov/), and am currently developing detailed rainfall data derived from the 
TRMM satellite and vegetation data from MODIS. 

mailto:a.jarvis@cgiar.org
http://www.worlclim.org/
http://csi.srtm.cgiar.org/
http://hydrosheds.cr.usgs.gov/


Many of the methods developed are also integrated into user friendly software tools for use by biologists and 
conservationists.  I am a co-author on DIVA-GIS (www.diva-gis.org), which is widely used by the conservation 
community.  A number of training workshops have been held for this software in Latin America, Africa and Asia. 

 
APPOINTMENTS 
Current – Decision and Policy Analysis Program Leader, International Centre for Tropical Agriculture (CIAT).  Senior 
Scientist position with duties which include administering and leading the Decision and Policy Analysis Program of 
CIAT with 45 staff and an annual budget of US$5.8m, leading a research agenda on spatial analysis of agrobiodiversity, 
supervising staff and students (undergrad, masters and PhD level), proposal development and fund raising.   

Postdoctoral Research Fellow : 2004 – 2006 Joint-position between CIAT and Bioversity International, housed in the 
Land Use Project of CIAT.   

 
RECENT RELEVANT PUBLICATIONS 
 
Jarvis, A., Touval, J. L., Castro Schmitz, M., Sotomayor, L., Hyman, G. G. 2009. Assessment of threats to ecosystems in South 

America. Journal for Nature Conservation. doi:10.1016/j.jnc.2009.08.003. 
Jarvis, A., Lane A., Hijmans R., 2008, The effect of climate change on crop wild relatives, Agriculture, Ecosystem 

and Environment, Vol. 126, Issues 1-2, pp. 13-23. 
Lane, A; Jarvis, A. 2007. Changes in Climate will Modify the Geography of Crop Suitability: Agricultural Biodiversity 

can Help with Adaptation.. Journal of the Semi-Arid Tropics. Volume 4: Issue 1. 
Yeaman, S. and Jarvis, A. 2006. Regional heterogeneity and gene flow maintain variance in a quantitative trait within 

populations of lodgepole pine. Proceedings of the Royal Society B: Biological Sciences, 273, 1587-1593. 
Jarvis, A., Williams, K., Williams, D., Guarino, L., Caballero, P. & Mottram, G. (2005). Use of GIS for optimizing 

a collecting mission for a rare wild pepper (Capsicum flexuosum Sentn.) in Paraguay. Genetic Resource and Crop 
Evolution, 52, pp. 671-682. 

Jarvis, A., Yeaman, S., Guarino, L., Tohme, J. (2005). The role of geographic analysis in locating, understanding and 
using plant genetic diversity. In Zimmer E A.. and Roalson E.H. (eds), Methods in Enzymology, Vol. 395 
Molecular Evolution: Producing the Biochemical Evidence Part B, Elsevier, New York, USA pp.279-298. 

Jarvis, A.; Ferguson, M.; Williams, D.; Guarino, L.; Jones, P.; Stalker, H.; Valls, J.; Pittman, R.; Simpson, C.; 
Bramel, P. 2003. Biogeography of Wild Arachis: Assessing Conservation Status and Setting Future Priorities. Crop 
Science 43, 1100-1108. 

Jarvis, A.; Guarino, L.; Williams, D.; Williams, K.; Hyman, G. 2002. Spatial analysis of wild peanut distributions 
and the implications for plant genetic resource conservation. Plant Genetic Resources Newsletter 131, 29-35. 

Hijmans, R.J., S. Cameron, J. Parra, P.G. Jones, A. Jarvis, 2005, WorldClim - very high resolution global terrestrial 
climate surfaces for monthly temperature and precipitation, International Journal of Climatology 25, pp. 1965-
1978. 

 
AWARDS 
The conservation prioritization research for wild peanuts in Latin America received an award from the Crop Science 
Society of America (CSSA) C-8 Genetic Resources department for best research paper in 2003. 
Work on climate change impacts on biodiversity contributed to the 2009 Ebbe Nielsen award for innovative research 
on bioinformatics and biosystematics. 
 

http://www.diva-gis.org/


 

Personal Information 
 
First name Daniel-Augusto 
Last name Amariles-García 
 
Office address International Center for Tropical Agriculture (CIAT) 
 Kilometro 17 recta Cali-Palmira 
 Cali – Valle del Cauca 
 Colombia 
 
Fix phone number +57 (2) 439 6816 
Office phone number +57 (2) 445 0100 ext. 3369 
Cell phone number +57 315 539 3839 
 
E-Mail daniel.amariles88@gmail.com 
 
Date of birth March 14th 1988 
Nationality Colombian 
 

Career Objectives and research area 
 
I have experience developing Java applications, database management, data analysis and 
technical support. Interested to work in software design, database design, Java application 
development and Web application development areas.  
 
Currently working in the development of Java based applications for filtering and correction of 
spatial and environmental data stored in MySQL database, important for the analysis of the 
impacts of climate change in plant species at the global level. 
 

Core skills 
 
Databases 

• Excellent knowledge MySQL, Microsoft SQL Server, Oracle database, PostgreSQL 
 
Programming languages 

• Excellent knowledge Java, C# 
• Excellent knowledge JSP, ASP.NET, JavaScript 

 
Other 

• Operating systems: Windows 98/2000/XP/Vista/7, Linux Fedora 9, Linux Ubuntu 8.04, 
Linux RedHat E5 

• Development Environments: Eclipse IDE 3.5, Visual Studio 2008, Oracle Developer 
Suite 11g 

• UML 
 



Career History 
 
July 2009 – Present International Center for Tropical Agriculture  Colombia 
 Student Intern 
 
Aug 2008 – June 2009 Universidad Icesi Colombia 
 Juridical Office Advisor 
 
Dec 2006 – July 2007 Tierra, pastos y ganado Colombia 
 Administration assistant 
 
Jun 2006 – Dec 2006 Ralfa.Bioenergía Colombia 
 Software Developer 
 

Education 
 
2009 Bachelor’s Thesis Colombia  

Windows Workflow Foundatios for Software Engeneering Projects. 
 
Directors: Guillermo Londoño, MSc (Universidad Icesi, Cali, Colombia)  
 

2004 – Present Universidad Icesi Colombia 
 X semester Computer Science 
 X semestre Ingeniería de Sistemas 
 
1993 – 2004 Primary and Secondary schools Colombia 
 

Languages 
 
Spanish  Excellent written, reading and oral skills (mother tongue) 
English  Good written, reading and oral skills 
 



Personal Information 
 
First name Héctor-Fabio 
Last name Tobón-Rincón 
 
Office address International Center for Tropical Agriculture (CIAT) 
 Kilometro 17 recta Cali-Palmira 
 Cali – Valle del Cauca 
 Colombia 
 
Fix phone number +57 (2) 513 3186 
Office phone number +57 (2) 445 0100 ext. 3369 
Cell phone number +57 310 359 6037 
 
E-Mail htobon@gmail.com 
 
Date of birth August 23th 1985 
Nationality Colombian 
 

Career Objectives and research area 
 
I have experience developing Java applications, creation and management web forums, data 
analysis, technical support and database management. Interested to work in java application 
development, software design, database design and web applications development. 
 
Currently working in development of Java based applications for filtering and correction of 
spatial and environmental data stored in MySQL database, important for the analysis of the 
impacts of climate change in plant species the global level. 
 

Core skills 
 
Databases 

• Excellent knowledge MySQL, Microsoft SQL Server, PostgreSQL, Oracle Database. 
 
Programming languages 

• Excellent knowledge Java Language. 
• Excellent knowledge C# .NET Language. 
• Excellent knowledge JSP Language. 
• Medium knowledge PHP Language. 

 
Other 

• Operating systems: Windows 98/2000/XP/Vista, Linux RedHat E5 
• Development Environments: Eclipse IDE 3.5, Visual Studio 2008, Oracle Developer 

Suite 11g. 
• UML 

 
 



Career History 
 
Feb 2005 – Present Universidad Icesi  Colombia 
 Advisor on Algorithms for Students 
 
Feb 2008 – Nov 2008 Universidad Icesi  Colombia 
 Psychoanalysis Advisor 
 
July 2009 – Present International Center for Tropical Agriculture  Colombia 
 Student Intern 

Education 
 
Present Bachelor’s Thesis Colombia  

Técnicas de Modelado, Visualización e Interacción de grafos en 3D 
Modeling, Visualization and Interaction Techniques in 3D Graph  
 
Directors: Juan Diego Urán (Universidad Icesi, Cali, Colombia). 
 

2003 – Present Universidad Icesi Colombia 
 X semester Computer Science 
 X semester Ingeniería de Sistemas 
 
1991 – 2003 Primary and Secondary schools Colombia 
 

Languages 
 
Spanish  Excellent written, reading and oral skills (mother tongue) 
English  Good written, reading and oral skills 
 
 



 

Personal Information 
 
First name Julián 
Last name Ramírez-Villegas 
 
Office address International Center for Tropical Agriculture (CIAT) 
 Kilometro 17 recta Cali-Palmira 
 Cali – Valle del Cauca 
 Colombia 
 
Fix phone number +57 (2) 513 4290 
Office phone number +57 (2) 445 0100 ext. 3455 
 
E-Mail j.r.villegas@cgiar.org 
 
Date of birth November 1st 1985 
Nationality Colombian 
 

Career Objectives and research area 
 
I have been involved in climate, crop modeling as well as biodiversity conservation especially 
in the context of climate change, making use of statistics and geographic information systems 
(GIS) to produce new knowledge at different levels of agricultural production systems and 
environmental services in tropical regions. 
 
My current research area is focused mainly in spatial analysis towards the analysis of 
relationships between environmental factors, and geographical distributions of plant species. I 
am currently engaged in two major projects: (1) the evaluation of completeness of the CGIAR 
system germplasm collections, and (2) comprehensive assessment of the impacts of climate 
change in crop biodiversity and definition of plant genetic resources in situ and ex situ 
conservation strategies in the 21st century. There are other projects and publications in which 
I’m currently involved, mainly focused on climate change, environmental and ecological 
modeling. 
 

Core skills 
 
Statistics and GIS 

• Excellent knowledge of spatial analysis with Arc/Info workstation 
• Excellent knowledge of the different GIS software (Arc/Info workstation, ArcView GIS 

3.x, ArcGIS 9.x, ERDAS Imagine) 
• Excellent knowledge of statistical analyses used for quantitative and qualitative data 

analysis in agriculture using mainly SAS (Statistical Analysis System) 
• Good knowledge of other statistical packages: R 2.8.x, Minitab 14, STATA, SPSS 

 
Programming languages 

• Excellent knowledge Arc/Info Macro Language (AML) 
• Good knowledge of Visual Basic 

 



Other 
• Operating systems: Unix Solaris 9.1, Windows 98/2000/XP/Vista, Linux OpenSUSE 

11.1, Linux Kubuntu, Linux RedHat E5 
• Good knowledge of Access 

 

Career History 
 
July 2008 – Present International Center for Tropical Agriculture  Colombia 
 Agroecosystems resilience research assistant 
 
Nov 2007 – June 2008 CIAT – Bioversity International Colombia 
 Thesis student 
 
Apr – Nov 2007 CIAT - Bioversity International Colombia 
 Student Intern 
 

Education 
 
2008 Bachelor’s Thesis Colombia  

Black leaf streak disease pressure spatial variability and potential 
productivity of different Musa cultivars using multi-site trial data. 
 
Directors: Andy Jarvis, PhD (CIAT, Cali, Colombia) – Inge Van den Bergh, 
PhD (Bioversity International, Montpellier, France), Edgar Madero, PhD 
(Univesidad Nacional de Colombia sede Palmira, Palmira, Colombia) 
 

2003 – 2008 Universidad Nacional de Colombia sede Palmira Colombia 
 Bachelor degree in agricultural engineering (with honours) 
 Grado como ingeniero agrícola (con honores) 
 
1991 – 2002 Primary and Secondary schools Colombia 
 

Languages 
 
Spanish  Excellent written, reading and oral skills (mother tongue) 
English  Very good written, reading and oral skills 
 

Publications and international presentations 
 
Ramirez, J., Jarvis, A. and Salazar-Villegas, M. 2009. A way forward on adaptation to climate 
change in Colombian agriculture: Perspectives towards 2050. In preparation. 
 
Jarvis, A., Ramirez, J., Anderson, B., Leibing, C., and Aggarwal, P. K. 2009. Chapter 2: 
Scenarios of climate change within the context of agriculture. In: Reynolds, M. 2009. Climate 
Change and Crop Production. CABI publishing. In press. 
 
Schroth, G., Laderach, P., Depenwolf, J. Philpott, S., Haggar, J., Eakin, H., Castillejos, T., 
Garcia-Moreno, J., Soto-Pinto, L., Hernandez, R., Eitzinger, A., and Ramirez-Villegas, J. 



2009. Towards a climate change adaptation strategy for coffee growing communities and 
ecosystems in the Sierra Madre de Chiapas, Mexico. Mitigation and Adaptation Strategies for 
Global Change. DOI: 10.1007/s11027-009-9186-5. 
 
Laderach, P., Lundy, M., Jarvis, A., Ramirez, J., Perez-Portilla, E., and Schepp, K. 2009. 
Predicted impact of climate change on coffee-supply chains. In: Climate 2009, 2-6 November, 
Online Conference. 
 
Jarvis, A; King, N; Gaiji, S; Ramirez, J; Zapata, E; Guevara, E; Laderach, P. 2009. GBIF: 
Infrastructure, standards and access to data and tools to forecast changes in agricultural 
production. Climate change: global risks, challenges and decisions, University of Copenhagen. 
Copenhagen (Denmark), 10-12 March, 2009. 
 
Jarvis, A; King, N; Gaiji, S; Ramirez, J; van Zonneveld, M. 2009. GBIF: Infrastructure, 
standards and access to data and tools to forecast climate change impacts on forest ecosystems. 
Climate change: global risks, challenges and decisions, University of Copenhagen. Copenhagen 
(Denmark), 10-12 March, 2009. 
 
Ramírez, J; Jarvis, A. 2009. Geographic Information Systems to Assess the Impact of Climate 
Change on Crop Biodiversity. Proceedings of the 4th World Congress on Conservation 
Agriculture. New Delhi (India), 4-7, Feb 2009. 
 
Ramírez, J.; Jarvis, A.; Van den Bergh, I. 2008. Presión de la Sigatoka Negra y Distribución 
Espacial; de Genotipos de Banano y Plátano: Resultados de 19 Años de Pruebas con Musáceas. 
18 International Meeting ACORBAT, Guayaquil (Ecuador), 10-14, Nov 2008. 8 p. 
 
Jarvis, A.; Ramírez, J.; Guevara, E.; Zapata, E. 2008. Global impacts and implications of 
climate change on banana production systems. 18 International Meeting ACORBAT, Guayaquil 
(Ecuador), 10-14, Nov 2008. 18 p. 
 
Ramírez, J.; Jarvis, A.; Guevara, E. D. 2008. Are Crop Wild Relatives a Useful Source of 
Genetic Traits Related to Abiotic Resistance in the Context of Climate Change?. Plant Genetic 
Resources Newsletter. Submitted. 
 
Ramírez, J; Jarvis, A; Van den Bergh, I. 2008. Mapping global black leaf streak 
(Mycosphaerella fijiensis Morelet) disease pressure through analysis of environmental drivers. 
Crop science. Submitted. 
 
Laderach, P.; Jarvis, A.; Ramírez, J.; Fisher, M.J. 2008. Predictions of land use changes under 
progressive climate change in coffee growing regions of the AdapCC project: Final report. Cali, 
Colombia: October 2008[on line]. Centro Internacional de Agricultura Tropical (CIAT), Cali, 
CO. 65 p.



Personal Information 
 
First name  Louis 
Last name  Reymondin 
 
Address Carrera 24c #6oeste-150 Apt. 102A  

Edificio Altavista  
Cali - Valle del Cauca  
Colombia 

 
Phone number (0057 2) 514 61 49 
E-Mail louis.reymondin@heig-vd.ch 
 
Date of birth  July 27 1984 
Nationality  Swiss 
 

Objectives 
 
Work with bio inspired technologies 
Use my knowledge for environment conservation and durable development  

Core skills 
 
Languages 

• Excellent knowledge of Java SE 
• Good knowledge of PHP 
• Good knowledge of C/C++ 
• Good knowledge of Visual Basic 

 
Notions 

• Excellent knowledge of object oriented programming 
• Good knowledge of concurrent and distributed programming 
• Good knowledge of network programming 

 
Database 

• Conception of database 
• Good knowledge of Oracle, PostgreSQL, Access, MySql 

 

Career History 
 
Mar 2008 – Present International Center for Tropical Agriculture  Colombia 
   Visiting researcher in the land use department as 
   Development Engineer   
 
Jan – Apr 2004 Ecole de commerce de Nyon (EPCN)   Switzerland 
   Stage in the IT department, helpdesk, maintenance 
 
Apr – Dec 2003 Radio Suisse Romande (RSR)    Switzerland 
   Stage in the IT department, helpdesk, maintenance 



 

Education 
 
2007  Diploma’s theses      Colombia  
  Analysis of satellite image data for environmental applications 
 
2004 – 2007 Haute Ecole d’Ingénierie et de Gestion du Canton de Vaud Switzerland 
  Engineer diploma in Software development 
 
2001 – 2004 Centre Professionnel du Nord Vaudois    Switzerland 
  Professional Degree in computer science 
  Professional Baccalaureate MPT 
 
1991 – 2001 Primary and Secondary school    Switzerland 
 

Languages 
 
French  Excellent written and oral skill 
English  Good written and oral skill 
Spanish  Good written and oral skill 
German Basic written and oral skil 
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