
CLIMATE CHANGE MIGHT BE BENEFICIAL OR DETRIMENTAL 
TO SWEDE MIDGE IN NORTH AMERICA
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Introduction & Objectives
•Climate change may dramatically affect the distributions and 
abundances of organisms

•It is important to study how climate change may affect the 
distributions of agricultural pests so that we can try to mitigate the 
effects now

•Bioclimatic Envelope Models (BEMs) are one method that 
researchers use to predict the future distributions of organisms

•The swede midge, Contarinia nasturtii (Keiffer) (Diptera: 
Cecidomyiidae), is a newly introduced pest to North America

• It feeds on plants of the Brassicaceae, which include canola, 
cabbage, broccoli, cauliflower, and Brussels sprouts 

• I will determine the potential effects of climate change on the 
distribution of the swede midge using a model developed by Olfert
et al. (2006) that established the current bioclimatic envelope

Results

A2

Number of Generations
•The number of generations per year 
could increase using the climate 
projections from the CGCM2 model, 
for either scenario (Fig. 3)

•When using the climate projections 
from the HadCM3 model, the 
distribution of the number of 
generations shifts strongly toward 
fewer generations (Fig. 3)

Methods
CLIMEX™
•Uses the observed distribution and abundance data of a species 
to estimate its optimal climate and climate tolerance limits to 
model its potential distribution (Sutherst et al., 2000)

•Uses growth and stress (heat, cold, wet, dry) indices to predict
how the species will react to climate in different regions of the 
world (Sutherst et al., 2000)

•Derives Ecoclimatic Index (EI) values which describe the 
suitability of specific locations for species survival and 
reproduction

•EI ranges from 0 - 100 with 0 being unsuitable and 100 being 
ideal climate conditions

•We input swede midge parameter values as determined by Olfert
et al. (2006)

Climate Change
•Used climate projections from two general circulation models 
(GCMs): the Canadian Centre for Climate Modelling and Analysis 
GCM (CGCM2) and the Hadley Centre model (HadCM3), for the 
A2 (“medium-high”) and B2 (“medium-low”) scenarios

•Projections for precipitation, relative humidity (RH%), and 
minimum and maximum temperature were obtained from the 
IPCC Data Distribution site

•RH% was not available for CGCM2; therefore, was estimated 
using:

•CLIMEX™ estimates generations based on total number of 
degree-days above the lower temperature threshold for population 
growth, which gave unrealistic generations in some regions; 
therefore, we re-calculated the number of generations using EI 
values:

•Results of the BEM were evaluated for the 4 standard time slices: 
baseline period (1961-1990); 2020s (2010-2039); 2050s (2040-
2069); and 2080s (2070-2099)

•Geographic Information System ArcGIS version 9.1 was used to 
make risk maps

RH% Calculation Validation
•To ensure that the calculation of RH% for CGCM2 was not the 
cause of the major differences in results between the GCMs, we 
re-ran the model with re-calculated RH% values for HadCM3 

•Virtually identical results no matter which RH% values were used

Driving Variable
•To determine which climate variable was driving the model, we 
substituted baseline temperature (minimum and maximum), 
precipitation or RH% in the 2080s and ran the model again

•Found that changing either precipitation or RH% accounts for 
most of the changes observed
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EI Classifications
•Green – unsuitable (EI < 10)
•Light yellow – suitable (EI = 10-20)
•Yellow – favourable (EI = 21-30)
•Red – very favourable (EI > 30)

Fig. 3 – Frequency of North 
American grid cells with one or more 
generations of Contarinia nasturtii per 
year for CGCM2 (N=294) and 
HadCM3 (N=201) using the A2 and 
B2 scenarios.

Conclusions
•The bioclimatic envelope of the swede midge may shift northwest into the Canadian prairies, northern 
Canada, and midwestern United States, but…
•The magnitude of risk depends strongly on the GCM and scenario used; therefore, we should use at least 2 
GCMs with at least 2 scenarios each when predicting the potential future distributions of organisms
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Fig. 1 – Ecoclimatic Index values in 
North America for Contarinia nasturtii
in the 2020s, 2050s, and 2080s for 
the CGCM2 using the A2 and B2 
scenarios
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Fig. 2 – Ecoclimatic Index values in 
North America for Contarinia nasturtii
in the 2020s, 2050s, and 2080s for 
the HadCM3 using the A2 and B2 
scenarios

Distribution: CGCM2 Results
•Using the CGCM2 projections, the 
BEM predicts an overall increase in 
regions with suitable climate (Fig. 1)

Distribution: HadCM3 Results
•Using the HadCM3 projections, the 
BEM predicts an increase in regions 
that have “suitable” and “favourable”
climate, but a decrease in “very 
favourable” climate (Fig. 2)

•Both GCMs predict a northwestern 
shift in the bioclimatic envelope of 
the swede midge
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actual vapour pressure    

saturation vapour pressure

Generations = 10
EI - 10    

EI – 10 + 25


