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Annual Temperature 
Difference Between 

1971-2000 and
2071-2100

A2 Scenario 
Moderately 
Industrial
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Winter temperature

Temperature 1971-2000 Change by 2071-2100
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Temperature increase

Average winter temperature, CGCM2, A2 scenario

-1

-24

-12

-6

-18

?��#�����
�
?<�������
�����7�	���������5
��������

*.�*4�����������*4�*��

>4&� �

&4- � �

����
����	��	
�����������
����	��	
�����������
����	��	
�����������
����	��	
�������

*% ���
���
� ;����	� ��	��
�	���������4���	����
�
�� �����������	�����������
��
	���%

����
����	��	
�����������
����	��	
�����������
����	��	
�����������
����	��	
�������

1. Can’t assume a stable climate:

Changing temperature and 
precipitation patterns:

•Reduced access to water
•Heat stress
•Disease and parasites

Extreme event periodicity:
•Floods
•Blowdowns
•Fire
•Drought
•Bugs (Mountain Pine Beetle)

Species Distribution and abundance
Species growth and yield
Human health
Human safety
Economic impacts
Cultural impacts
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[Lori Stiles]

[Varrin et al., 2007]

� � �
� ��

� 
�
� �

� �
� �

� �
� �

�

� 
	

� �

� �
� �

�
�
� � �

; �
��

� � � 
�
� � 
�
�

;



4

Known and potential effects

Ixodes scapularis is the vector for the causative agent of Lyme Disease in 
humans

Increased adult survivorship in winter leads to range expansion at northern 
boundary

Demography – expansion
Black-legged tick

A2

Adapted from Ogden et al. 2006 Internat. J. Parasitol. 36: 63-70. 

Temperature 1971-2000

Summer temperature
Change by 2071-2100

HIGH 22

MID 16

LOW 10

+3 to 4
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Average summer temperature, CGCM2, A2 scenario
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Demography – contraction

Known and potential effects

Possible declines in southern parts of range as precipitation (in parts of 
the range) and temperature increase

In areas with marked increases in snowfall, increased pressure from wolf 
predation may occur which may further facilitate moose declines

As deer invade moose range, potential for an increased incidence of 
P. tenuis and liver fluke infection in moose and increased mortality

[Varrin et al., 2007]

Moose
Phenology – expansion
Eastern bluebird

Known and potential effects

Eastern Bluebird is now migrating and breeding earlier due to warmer 
winters (Butler 2003, Torti and Dunn 2005)

May even begin to over-winter in some areas of Ontario where average 
January temperature does not fall below -6.7°C

Potential to expand number of broods produced in one breeding season,
leading to range expansion

[Varrin et al., 2007]
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___________________________________________________________________
Trait Direction of trait Relative risk
____________________________________________________________________
Geographic range size Large Low

Small High

Genetic variability High Low
Low High

Vagility High Low
Low High

Location of range boundaries SBO* High
NBO** Low

____________________________________________________________________
*SBO = southern range boundary occurs in Ontario
**NBO = northern range boundary occurs in Ontario
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(The province needs to…) enhance the current risk 
assessment capability in Ontario so that …risks to 
biodiversity from climate change can be better 
evaluated, and priorities for contingency plans and  
response teams identified.

Goals

1. Protect the genetic, species, and 
ecosystem diversity of Ontario.

2. Use and develop the biological assets 
of Ontario sustainably, and capture 
benefits from such use for Ontarians

Principles

• All Canadians depend on biodiversity and 
have a responsibility to contribute to 
biodiversity conservation and to use 
biological resources in a sustainable 
manner.

• An ecological approach to resource 
management  is central to conserving 
biodiversity and using our biological 
resources in a sustainable manner.
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