
FACTSHEETIMPROVING LIVES THROUGH 
AGRICULTURAL RESEARCH

Anil Sinha

Weather-related forecasting models and 
pest management in agriculture

Part 2: Application, Model Development and Implementation
This is second and final part in the Weather-related forecasting models and pest management in 
agriculture series. Part 1 discussed the benefits of these models as well as the information required 
to develop the models.  Part 2 outlines how these models are used, their development and imple-
mentation.

     APPLICATION OF MODELS

Models are usually applied to support user activity in crop protection management and planning. In 
order to use the information obtained by models to define the field treatment periods, different 
aspects have to be determined, for example:
 1) It is necessary to treat when:
       the pest/pathogen is present
       the crop is susceptible
       the treatment is efficacious

 2) To avoid treatment:
       In advance, for losses of efficacy due to the pesticide degradation and to the 
       growth of plants later
       For losses of efficacy due to a too developed infective process

 3) Moreover other factors have to be considered:
       Character of the farmer (optimistic or pessimistic)
       Need to have all the information concerning the pests/diseases, and the crops  
       cultivated on the farm to draw a complete plan of field interventions
       Position of the economical and biological thresholds of action and damage
       Model application with strategic (long term) or tactical (short term) aims

     METHODOLOGIES 

Model development: Pest and disease models are developed from laboratory and/or field studies 
by researchers cooperating with extension personnel. The goal is to predict the risk of 
pest/pathogen and/or development of infection/infestation, based on monitoring key environmental, 
host, and pest/pathogen variables. These models are developed using computers. In general, these 
are a mathematical representation of a real world system. Simulation models can be applied with 
different methodologies, from simple manual calculation to the integration with Geographical Infor-
mation Systems (GIS). As the complexity increases, agrometeorological data have to be collected 
and transmitted in real time to allow a correct application of the available system. At the same time, 
other data have to be collected, from crop characteristics to topographical and geographical infor-
mation.
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Model validation: Validation is an essential part of the model development process if models are 
to be accepted and used in decision support systems. Validation ensures that the model meets 
its intended requirements in terms of the methods employed and the results obtained. The 
ultimate goal of model validation is to make the model useful in the sense that the model: 
addresses the targeted problem, provides accurate information about the system being modeled, 
and makes the model acceptable for practical use. 

Model implementation: The model can be applied directly by farmers, with evident benefits in the 
evaluation of real epidemiological condition and microclimate evaluation. Models can be man-
aged by extension services, local or national administrations, cooperatives of farmers, etc. The 
application of suitable methods is required for information dissemination among users: e.g. 
personal contact, newspapers and magazines, radio and television, fax, mail, phone, Internet, 
mobile phone (SMS). Internet has a large number of advantages (fast dissemination and utilisa-
tion of information, interaction and feedback with the users, immediate visualisation of informa-
tion, easy comprehension of information and advice, increased computer use by farmers, cost 
reduction, fast updating and improving of the system, control of system performance, application 
of multimedia tools, texts, graphics, maps, figures, audio, video, etc.). In the last few years mobile 
phone technology has seen increasing use, due to large numbers of farmers obtaining these 
devices.

     CONCLUSION

Weather has a significant impact on crop growth and development. Many pests and diseases 
affect crops every year. However, depending on weather conditions, the severity is very variable 
from year to year and very often control strategies are applied without considering this variability. 
With increasing concerns about production costs, food safety, and protection of the environment, 
appropriate timing of pesticide applications is required.

Many pest forecasting models are actually available in the literature or in development. However, 
even if many agricultural stakeholders recognise the relevance of using these tools, only few 
models among those are used. Many reasons may explain this situation: 1) availability and      
quality of weather inputs are not always appropriate, 2) the use of some specific models requires 
purchase and maintenance of expensive devices, 3) models do not always reproduce field reality 
and their predictive ability is often questionable. The Caribbean Institute for Meterology and 
Hydrology (CIMH) and the Caribbean Agricultural Research and Development Institute (CARDI) 
under the Caribbean Agrometeorology Initiative (CAMI) will be working with extension agencies 
in developing effective pest and disease forecasting systems in the Caribbean region through 
improved crop monitoring and use of modeling approaches.
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