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About this Document
This document reports on the Crop Simulation Modeling Workshop which organized by the Project
Management Unit (PMU) of the Pilot Programme for Climate Resilience (PPCR) and conducted by Dale
Rankine, Climate Studies Group, Mona (CSGM). The event was hosted for the Caribbean Agricultural
Research and Development Institute (CARDI) under the aegis of the Regional Track of the Pilot Programme
for Climate Resilience (PPCR). The event was convened at held at the University Inn, St. Augustine Campus,
Trinidad and Tobago over the period April 23-27, 2018. The document provides a background to the
training, its objectives, approach and summarizes the performance of participants gleaned from a pre and
post Knowledge, attitude and practice (KAP) survey.
Further, a workshop evaluation form was provided (online) to solicit feedback. The general responses of
participants are summarized, but full details (verbatim) are provided of suggestions made for hosting of
future sessions. This provides a fulsome context of the ensuing discussions and allows the reader to more
fully appreciate the proceedings of the Crop Simulation Modeling Workshop.
The CARDI has made available electronic versions of all the presentations made. While the CARDI has
endorsed this report, the facilitator takes full responsibility for the contents herein included.

Dale Rankine
Agricultural Climate Modeling Research Analyst
Climate Studies Group Mona (GSGM)
The University of the West Indies, Mona
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Executive Summary
A training workshop on Crop Simulation organized by the Project Management Unit (PMU) and was
conducted by Dale Rankine, the Agricultural Climate Modeling Research Analyst, Climate Studies Group,
Mona (CSGM). It was convened over the period April 23-28, 2018 at the University Inn, St. Augustine,
Trinidad and Tobago under the aegis of the Regional Track of the Pilot Programme for Climate Resilience
(PPCR). A total of 15 regional participants were trained in the use of two crop modeling software
programmes, namely the FAO AquaCrop Model, and the Decision Support System for Agro-Technology
Transfer (DSSAT). A pre and post, Knowledge, Attitude and Practice Survey carried out showed that there
was considerable knowledge uptake. Further, 14 of the 15 participants reported (via the online workshop
evaluation) that the workshop met their expectations.
The also opined that the training and will enhance their future work and that like-natured sessions should
be repeated, with most (35.7%) suggesting it should be held on a needs basis (as often as possible),
followed by biennial (28.6%) and quarterly (21.4%) frequencies respectively. The full results of the
evaluation are presented in Annex 3, but comments provided on what was liked, disliked or in need of
improvement are presented verbatim and unedited, to give the reader a fulsome account of participant’s
views. Some trainees suggested that the training could be held over a longer interlude to enhance
knowledge uptake. The main recommendations emanating from the training are listed below and for ease
of reference, workshop recommendations are separated from those relating to the PPCR more broadly.

1. Workshop Recommendations for CARDI
That a Caribbean Consortium of Crop Modelers be formed from the training participants to
conduct joint research in crop simulation modeling of Caribbean Crops
A peer-reviewed article be produced (with all participants listed as co-author along with the
facilitator). The crop and focus of the paper will be arrived at by consensus and will be driven by
availability of data (comments does not work in boxes and hence the way these are
presented….I would hope that the needs of CARDI would also be a factor here).
Trainees demonstrating keen interest in modeling and whose work will be enhanced by it,
should be specially targeted for further training and capacity development by CARDI
A zoom call should be held within 14 days of the training to allow participants to report on
availability of data and for a determination to be made of its suitability for ingestion into DSSAT

2. Recommendations for the PPCR Project in general
The PPCR provides needed resources such as computers (preferably lap tops) with ADMIN
Access, and access to Software (DSSAT, R, GIS for those identified as critical to advancing the
modeling agenda
Efforts should also be made to enhance Climate Change Impact assessment of Livestock
7

A social media network be formed, and virtual meetings held to facilitate regular contact and
knowledge exchange
Provide support to CARDI Staff for further training sessions to facilitate continued capacity
building. Once such training is set for UWI Mona, July 16-27 and detailed are given in section 4.
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1. Background
Crop simulation modeling is vital to the agriculture sector in many ways, in that it allows for the testing of
multiple impacts using several parameters in a very cost effective manner. These virtual experiments
afford the carrying out of several “what if” scenarios which would be both time and cost prohibitive if
carried out in the field. The experiments facilitate assessments of inter alia
Environmental parameters (soil, climate, water) on yield;
Yield in response to different management practices: fertilization, use of shading/mulch,
irrigation
Effects of nutrients on production and leaching of nutrients from soil
Yield under varying scenarios of climate change and water limitation
To date, the routine use of crop modeling in the Caribbean has been restricted because most of the work
in the sector does focused on field trials without the compliment of crop simulation modeling. Further
though crop modeling has been practiced globally for over 30 years, there not been to date, any dedicated
group or individual in the Anglophone Caribbean that works exclusively on this. More, modeling work has
tended to focus on climate modeling with limited focus on impact modeling for the agriculture sector.
Under the Pilot Program for Climate Resilience (PPCR), specifically Components 3 (Downscaling and
Expanded Climate Projections and High Resolution Maps) and 4 (Applied Adaptation Initiatives), an attempt is
being made to build regional capacity in crop modelling. To this end, the IPCR funded participation of Dale
Rankine, the Agricultural Climate Modeling Research Analyst, in the annual International Crop Modelling
Training for the Decision Support System for Agro-technology Transfer (DSSAT). This was held at the University
of Georgia, Griffin Campus, May 15-20, 2017, with the understanding, that knowledge transfer would ensue
thereafter with key regional stakeholders. This Plan of Action laid out the objectives, approach, expected
outcomes, and stakeholders that benefitted from the training. While recommendations are made for the way
forward, and next steps, the final decision is left up to the Caribbean Agricultural Research and Development
Institute (CARDI) and the Project Management Unit (PMU) of the Pilot Programme for Pilot Resilience (PPCR),
which would determine what could be funded out of existing resources under the project.

1.1 Training Objectives
The training was convened at the University Inn, St. Augustine Campus, Trinidad and Tobago over the
interlude, April 23-27, 2018. It was intended to provide a basic introduction to crop modeling, and its
application to Caribbean Crops, using the DSSAT version 4.7 (2017). The sessions had five main objectives
as follows:
I.
II.
III.
IV.
V.

Providing basic understanding of crop modeling generally and the DSSAT Filing System in
particular;
Explaining minimum data requirements and data collection for successful model application;
Exploring the modeling capabilities including its: Sensitivity analyses, potential production,
economically viable production, use of graphics programs to analyze simulations;
Demonstrating how to input observed data (import data in multiple formats) and export data
from the model
Conduct selected simulations under climate change scenarios

1.2 Expected Outcomes
At the end of the training sessions, participants were expected to be able to do the following:

Create experimental files in DSSAT
Perform crop simulations and explore different analysis capabilities
Appreciate the data requirements for crop modeling activities
Import data into the model
Examine climate change impacts on crop production

1.3 The Training Approach
The training was intended to enhance interest in and build regional capacity of CARDI for crop simulation
modeling and it is hoped that this will serve as a spring board for wider adoption in the Caribbean
Community (CARICOM). The Approach was based on training offered to the Agricultural Climate Modeling
Research Analyst, by the DSSAT Foundation in 2017 (See Agenda in Annex 1). It comprised a composite of
lectures and practical (hands-on) exercises. A before and after knowledge, attitude and practice (KAP)
survey on crop modeling was carried out to assess knowledge uptake. The lectures provided background
and theoretical information that were essential to understanding basic processes of crop production as
well as fundamental concepts on how the model operates and how to interpret the outputs. The practical
exercises were themed with the lectures for ease of reference and served to reinforce the theoretical
material. Guidance was provided on a one-on-one basis to ensure full participation and understanding of
the concepts presented. Emphasis was placed on crops grown in the Caribbean including-but not limited
to- Corn, Sweet potato, and soybean. Training material was provided in softcopy (lectures) and hard copy
(practical exercises) via online (Dropbox links). It should be noted that prior download and registration
of DSSAT was recommended and most participants were able to do so with great help and prompt
responses from Prof. Gerrit Hoogenboom. DSSAT version 4.7 is freely available via http://dssat.net/ .
Participants are also encouraged to download the freeware, R statistical software which was needed to
run the Generalized Likelihood Uncertainty Estimator (GLUE) tool of DSSAT used to estimate crop
coefficients. Details were also provided on the use of the FAO AquaCrop Model
(http://www.fao.org/aquacrop), which is also freely available online.
The workshop agenda is given in Annex 1.

1.4 Stakeholders and Benefits
The training was intended to build the capacity of senior management of CARDI and of the country
representatives in particular. CARDI was asked to identify appropriate staff and duly nominated most of
its country representatives. Country representatives from nine (9) CARDI National offices were present
(see Appendix 1). Further, the number (15) also included two non-CARDI staff: one Bee Farmer from. It
was also deemed useful for the senior management of CARDI to participate, especially in the preliminary
sessions to gain an appreciation for the value of crop modeling and to enhance their understanding of
climate change basics and how climate variability and change is impacting agriculture. In this regard its
main science officer (Mr. Norman Gibson) along with the CARDI representative for Trinidad & Tobago and
other senior offices participated in the opening ceremony. It could also help to create an enabling
environment for successful modeling for the long-term. Table 1 summarizes potential benefits to
stakeholders, including others not named. The participants in the training numbered 15 and are given in
appendix 1.
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Table 1. Stakeholders and Potential benefits to be derived from training
Stakeholder Group
Expected Benefits
An appreciation for the advancement that can be made
CARDI Senior Administrative Staff
in crop production. Hold discussions of how to create
the enabling environment for crop simulation
modeling, understand data requirements for modeling
Improved understanding of Yield Optimization in a
CARDI Technical Staff- Crop Production (Country virtual environment (a complement to field
Representatives)
experimentation), build capacity in crop simulation
modeling for the long-term. Improved planning for
Climate change adaptation in the crop production
sector
Extension Officers
Improved yield estimation, enhanced understanding of
the impacts of management interventions (fertilization,
irrigation, crop rotation) and the effect of agro-ecology
on crop production.
Researchers
Identification of new areas of research for improved
crop production in present and future climates.

2. Performance Evaluation
To assess knowledge uptake and to also gauge attitudes and practice towards modeling, a knowledge
attitude and practice (KAP) survey was administered pre- and posting training. All but 1 participant
completed the survey and the results are summarized below. The questions on knowledge were
administered by multiple choice questions, whereas those on Attitudes and Practice were assessed using
questions requiring responses on levels of agreement (See Appendix 2 for survey instrument and Annex
2 for raw data).

2.1 Impact of DSSAT Workshop on ‘KAP’ of participants from the pre- and post-workshop
survey results
2.1.1 ‘Knowledge’
The average increase in participant’s scores for the combined ‘Knowledge’ questions was 29%, and ranged
from 0 to 75%. The three participants with the highest ‘Pre’ scores (84-88%) had the lowest increase, as
might be expected, while participants with Pre scores 76% or less showed the greatest increase, from 31
to 75% (see table 1).
Considering individual questions, those reflecting a general appreciation of crop models were generally
well answered in the ‘Pre’ and therefore showed a small increase in correct answers for ‘Post’. In contrast,
questions (like numbers 4, 8 and 9) based on specific details of DSSAT, showed a large difference between
‘Pre’ and ‘Post’; the percentage of correct answers moved from 0, 7 and 63% to 100, 86 and 100%
respectively for these three questions.

11

2.1.2 ‘Attitude’ and ‘Practice’
There were small changes in response to the ‘Attitude’, but big changes to the ‘Practice’ questions, but all
were towards positively using crop models. The ‘Pre’ results indicated that most participants already
agreed that “Crop modeling is important to enhancing Caribbean Agriculture” (Question 11) and that
climate change and crop modeling should be addressed together (Question 12), although more,

71 to 79%, (an increase of 14% over the ‘Pre’) felt more strongly so after the Workshop.
Significantly, there were considerable changes in participants’ expectations towards ‘Practice’. While only
14% agreed they were “partially aware of the applications of DSSAT to crop modeling “(Question 13)
beforehand (and 21% didn’t know), they all agreed afterwards, with 64% strongly agreeing. Most
participants agreed to Question 14, “I am likely to use DSSAT as it will advance my work moving forward”
in the ‘Pre’ survey (and 14% didn’t know), but all agreed in the ‘Post’ and the majority shifted from simply
‘agree’ to ‘strongly agree’.

Table 2. Comparison of participants scores on the pre-workshop and post- workshop surveys

PRE-WORKSHOP
SCORES

Questions
Knowledge
(q 1-10)
out of 25
Knowledge,
Attitude and
Practice (q 112 and 14)
out of 34

POST-WORKSHOP
SCORES

Mean Increase
(percentage
increase of
post than prescores) (range)

Mean (sd)

Median
(range)

Mean (sd)

Median
(range)

19.0 (76%)
(2.2)

19 (76%)
(14-22)

24.1 (96%)
(1.2)

25 (100%)
(22-25)

29%
(0-75)

26.0 (76%)
(2.3)

26 (76%)
(22-30)

32.4 (95%)
(2.2)

33 (97%)
(26-34)

25%
(0-52)

Statistical
significance
of increase
of post over
pre training
scores*
Highly
significant
p=0.001
Highly
significant
p=0.001

* Using the non-parametric Wilcoxon Signed Ranks Test, n = 14.

Graphs of pre- workshop and post- workshop scores for attitude and practice questions,
where SD = strongly disagree, D = disagree, A = agree, SA = strongly agree, DK = don’t know.
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Fig. 1. Question 11: Crop modeling is important to enhancing Caribbean Agriculture.

Fig. 2. Question 12: Climate change and crop modeling conflict with each other and should be addressed separately with no links
between them

Fig. 3. Question 13: I am partially aware of the applications of DSSAT to crop modeling having benefitted from training sessions.
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Fig. 4. Question 14: I am likely to use DSSAT as it will advance my work moving forward.

Fig. 5. Question 15: Training of this nature to build capacity in the region beyond the PPCR project, should only be repeated
once per year.

2.2 Workshop Evaluation
An online evaluation form for the training workshop was created. The allowed participants’ further
opportunity to express their views on the usefulness of the training, its format and make suggestions on
how future sessions could be improved. The form is available via the link below:
https://docs.google.com/forms/d/e/1FAIpQLSff396waaZ2UjCYjyw-Pv7xvSsKYrqdbRqM8zfcZ9oa0AvNA/viewform?usp=sf_link

Summarily most participants felt the training was very useful, met their expectations and will enhance
their future work. They also reported that training of this nature should be repeated with most (35.7%)
suggesting it should be held on a needs basis (as often as possible), followed by biennial (28.6%) and
quarterly (21.4%) frequencies respectively. The full results of the evaluation are presented in Annex 3, but
comments provided on what was liked, disliked or in need of improvement are presented verbatim and
14

unedited, to give the reader a fulsome account of participant’s views. Some trainees suggested that the
training could be held over a longer interlude to enhance knowledge update.

3. Recommendations
Overall the training went well despite a few technical glitches at the start. The participants were extremely
professional, demonstrated a keen interest in the material presented and a quest for even greater
knowledge. Most impressively, many reported that they envisioned using DSSAT in their future work.
While all the participants displayed commendable attitude and performed very well, there were some
that were particularly outstanding. CARDI and where possible, the PMU could explore targeting these
participants to form part of a future cadre of experts that could be used as a trainer of the trainees in Crop
Modelling for the region. More, some named below directly expressed interest in pursuing higher level
degrees in the area and others because of the very nature of their work with CARDI, would make natural
fit. These persons are namely:
I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.

Mrs. Rasheeda Hall-Hanson
Ms. Ariel Coolman
Mr. Kistian Flemming
Mr. Paul Lucas
Mr. Videsh Jagroo
Mr. Gregory Linton
Ms. Andrea Veira
Mr. Judah Jassop
Dr. Annika Minot

Very keen interest was also expressed in Livestock impact Assessment (Ms. Cameedra Ram). This list is
not meant to be prescriptive however, and the final selection should be based on CARDI’s own assessment
of interest and relevance to current and future work.
From the training workshop the following recommendations were made:

3.1 Workshop Recommendations for CARDI
That a Caribbean Consortium of Crop Modelers be formed from the training participants to
conduct joint research in crop simulation modeling of Caribbean Crops
A peer-reviewed article be produced (with all participants listed as co-author along with the
facilitator). The crop and focus of the paper will be arrived at by consensus and will be driven by
availability of data (comments does not work in boxes and hence the way these are
presented….I would hope that the needs of CARDI would also be a factor here).
Trainees demonstrating keen interest in modeling and whose work will be enhanced by it,
should be specially targeted for further training and capacity development by CARDI
A zoom call should be held within 14 days of the training to allow participants to report on
availability of data and for a determination to be made of its suitability for ingestion into DSSAT
15

3.2 Recommendations for the PPCR Project in general
The PPCR provides needed resources such as computers (preferably lap tops) with ADMIN
Access, and access to Software (DSSAT, R, GIS for those identified as critical to advancing the
modeling agenda
Efforts should also be made to enhance Climate Change Impact assessment of Livestock
A social media network be formed, and virtual meetings held to facilitate regular contact and
knowledge exchange
Provide support to CARDI Staff for further training sessions to facilitate continued capacity
building. Once such training is set for UWI Mona, July 16-27 and detailed are given in section 4.
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4. Towards Further Capacity Building- New Training Opportunity
A Summer Training module in Crop Simulation Modeling and climate impacts on Livestock will be held on
the Mona Campus of the UWI, July 16-27, 2018. The course is being offered by Department of Physics,
University of the West Indies, in concert with the Department of Life Sciences (Mona and St. Augustine)
Prof. Gerrit Hoogenboom, Pre-eminent Scholar (University of Florida) and Global Leader of DSSAT, and
Professor of Bioengineering, besides an enviable roster of Caribbean Scientists will be among the
presenters. CARDI should consider sending staff previously trained to this event.
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Appendix 1- Workshop Participants
Name of Participant

1. Omaira Avila
2. Ariel Coolman
3. Dorian Etienne
4. Kistian Flemming
5. Shanice George
6. Rasheeda Hanson
7.Videsh Jagroo
8. Judah Jessop
9. Gregory Linton
10. Nikita Legall*
11. Paul Lucas
12. Annika Minott
13. Cameedra Ram
14. Sarita Seepaul**
15.Andrea Veira

CARDI Country of
Assignment or Country
Represented/Affiliation
Belize
Trinidad
Dominica
St. Kitts & Nevis
Tobago
Jamaica
Trinidad
Trinidad & Tobago
St. Vincent
Bee Farmer in Trinidad &
Tobago
Antigua & Barbuda
Cayman Islands
Trinidad
Trinidad
St. Lucia

Email

OAvila@cardi.org
ACoolman@cardi.org
DEtienne@cardi.org
KFlemming@cardi.org
shanice_george@hotmail.com
sgeorge@cardi.org
rasheeda.hall@gmail.com
vjagroo@cardi.org

jjessop@cardi.org
Glinton@cardi.org
nikitalegall@gmail.com
plucas@cardi.org
AMinott@cardi.org
CRam@cardi.org
sarita.seepaul@gmail.com
AVeira@cardi.org

*Bee Farmer
** Graduate (M.Sc Student), UWI St. Augustine
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Appendix 2- Pre and Post Test KAP Survey

Crop Simulation Modeling Workshop
The University Inn, St. Augustine, Trinidad &Tobago
April 23-27, 2018- Pre-Post Test

Instructions: this brief survey seeks to gain insights into the knowledge, attitudes and practice
(KAP) of participants with respect to modeling. It focuses attention on some Applications of the
Decision Support System for Agro-technology Transfer (DSSAT), which is the main training tool.
This survey will be done both pre and post training to gauge the level of uptake of materials
presented. Multiple choice questions are used for the knowledge questions of DSSAT while the
other areas are assessed using agreement responses. Please select the most appropriate answer.
We have made it brief (should take no more than 10 minutes) and simple to encourage FULL
participation. As it will form part of the workshop evaluation we urge all to try and complete the
survey as accurately as possible.

Name: _________________________________
Country: ________________________________
Title: ___________________________________
A. Knowledge
(1) _________________ ______________ a simplified expression of reality (expressed as
mathematical functions) about crop performance within a quantitative framework .
(a). Climate Change (b). Cropping System Module (c). Crop Model (d). Field trial
(2) The Decision Support System for Agriculture-technology Transfer (DSSAT) is a software that:
(a) a single model
(b) allows several models to share the same platform and coding protocols
(c) is a composite of several different models with their own coding protocols
(d) Website
19

(3) The ________________ production of a crop, is NOT limited by water availability, or
nutrients, insects, pests, diseases and weeds.
(a). Potential (b). Total (c) Attainable (d). Actual
(4). Simulations in DSSAT are based on:
(a) Fresh weight Only (b) Dry Weight Only (c) both Fresh and Dry Weights (d) Neither Fresh
weight nor dry weight
(5). The sensitivity analysis tool in DSSAT allows compare the sensitivity of models to changes in
which input parameters?
(a) Cultivars coefficients, soil types, weather conditions and crop management (b) Weather and
crop Management (c)Soil types, weather conditions and Cultivar coefficients (d) Soil types and
crop management
(6) How many crops are included in DSSAT Version 7:
(a) 1-5 (b) 6-10 (c) 15-25 (d) Over 30
(7) Experiments in XBuild can of what type:
(a) Experimental, Sequential, Seasonal and Spatial (b) Experimental and Sequential (c)
Experimental, Sequential and Seasonal, (d) Experimental only
(8) The weather file for DSSAT requires how many parameters and what are they?
(a) One- Rainfall (b) Four- Maximum and minimum temperature, rainfall and solar radiation (c)
Two-Maximum and Minimum Temperature (d). None- It already has in built files
(9) Which application in DSSAT would you use to evaluate uncertainties associated with
biophysical factors (yield, fertilizer Nitrogen leached) and Economic factors (such as costs for
water and seeds).
(a) Seasonal Analysis (b) Documentation (c) GLUE Coefficient Estimator (d). Weatherman
(10) To determine whether the simulations of DSSAT are doing well, one can:
(a) Visually examine the plots of measured vs simulated in PlantGrow.OUT, (b). Use statistics to
examine RMSE, (c) Use Overview.Out to examine the difference between measured and
simulated values (d). All of the above.

Attitudes
(11) Crop modeling is important to enhancing Caribbean Agriculture
Strongly Disagree
Disagree
Agree
Strongly Agree
Don’t Know
(12) Climate change and crop modeling conflict with each other and should be addressed
separately with no links between them
Strongly Disagree
Disagree
Agree
Strongly Agree
Don’t Know
20

Practice
(13) I am partially aware of the applications of DSSAT to crop modeling having benefitted from
training sessions.
Strongly Disagree
Disagree
Agree
Strongly Agree
Don’t Know
(14) I am likely to use DSSAT as it will advance my work moving forward
Strongly Disagree
Disagree
Agree
Strongly Agree
Don’t Know
(15) Training of this nature to build capacity in the region beyond the PPCR project, should only
be repeated once per year
Strongly Disagree
Disagree
Agree
Strongly Agree
Don’t Know

21

