
© INNOVATIVE RESEARCH THOUGHTS   | Refereed  |  Peer Reviewed  | Indexed 

ISSN : 2454 – 308X   |   Volume :  04 , Issue : 04 |  January – March  2018 

 
 

 75 

MATHEMATICAL MODELLING IN ECOLOGY 
AANCHAL 

 

ABSTRACT: 

Most ecological and evolutionary problems have their basis in changes in the 

number of organisms. This is one reason why mathematics is an important tool 

for ecologists and evolutionary biologists. Another one is the overwhelming 

complexity of ecological systems. An ecosystem often contains hundreds or 

thousands of species that interact in a complex food web. All species are 

different and they change continuously - evolution never stops! By formulating 

mathematical models of ecological and evolutionary processes we can to some 

extent study the behavior and even understand systems that are this complex. 

INTRODUCTION: 

Ecology is the science which deals with interactions between living organisms and their environment. 

Historically it has focused on questions such as: 

 Why do we observe certain organisms in certain places and not others? 

 What limits the abundances of organisms and controls their dynamics? 

 What causes the observed groupings of organisms of different species, called the community, to vary 

across the planet? 

 What are the major pathways for movement of matter and energy within and between natural systems? 

Historically, mathematical models in ecology have been used largely to provide qualitative 

explanations for patterns in nature. A classic example of this approach was the effort to use competition 

models to explain species diversity (Diamond and Case, 1986). Simple competition models showed 

that species that utilized the same resource can coexist under the right circumstances (Begon et 

al.,1996). This theoretical observation, however, leads to much controversy over the general issue of 

whether competition structures natural communities. 

 

This kind of general statement about nature is arguably of little importance for problems of resource 

management. Perhaps as a consequence, modeling efforts in many applied fields, especially pest 

management, have often rejected simple mathematical models in favor of giant simulation models 

(Onstad, 1988). Simulation models have hundreds of parameters and state variables, take years to 

construct, and are often so complex that they can take pages to describe. Such models represent the 

opposite extreme from the simple models used in academic research, in that they attempt to sacrifice 

understandability for ecological realism. 

 The last few decades, however, have seen increased interest in applied questions among academic 

ecologists, and the resulting research has begun to suggest an alternative use for simple mathematical 

models (Hilborn and Mangel, 1996). Specifically, simple mathematical models can be used as 

statistical hypotheses much as linear models have been used in classical statistics 

 Moreover, current research suggests that many sets of ecological data cannot statistically justify 

complex models. That is, although nature may appear to be complicated, real data often cannot prove 

that more complicated models give a better description than simpler models (Hilborn and Mangel, 

1996). Whether this is because nature really is simple, or because our data are noisy, is irrelevant for 

many practical purposes. The fact is that, if we want useful quantitative descriptions of nature, it is 

typically the case that we need fewer than 10 parameters 

 Current work in ecological modeling thus emphasizes close connections between theory and data, and 

the use of mathematical models as statistical hypotheses about nature. As a result, models that were 

once viewed as being of only intellectual interest may well become useful in pest management. To 

make this point concrete, I will review my own work on a virus disease of a forest pest, the gypsy 

moth Lymantria dispar. 


