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Climate and Human History

... It is likely that region-specific changes in the
hydrologic cycle produced the greatest societal and
economic challenges. ... When record keeping
became routine, those cultures with some level of
awareness of at least the natural variability in rainfall
and perhaps even an understanding of the
characteristic timescales of drought/flood cycles
would be at some advantage in managing their
agricultural and commercial resources. Few
examples of such awareness and coping strategies
exist (even for the present day)

Dunbar (2000: 78) In The Way the Wind Blows: Climate
Change, History, and Human Action
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ADAPTATION

Degree to which adjustments are possible
in practices, processes, or structures of
systems to projected or actual changes of
climate (IPCC, 2001).




Addressing Climate Change:
Mitigation and Adaptation

Planned
Adaptation




Adaptation Options

—| Share the Loss

—| Bear the Loss

Structural, Technological

—| Modify the Events

Legislative, Regulatory, Financial

—| Prevent the Effects Institutional, Administrative
Market-based

—| Research

On-site Operations

—| Education, Behavioural

Change Use

—| Avoid the Impacts

Change Location




Determinant

Economic
resources

Technology

Information and
skills

Infrastructure

Institutions

Equity

Explanation

Greater economic resources increase adaptive capacity
Lack of financial resources limits adaptation options

Lack of technology limits range of potential adaptation
options

Less technologically advanced regions are less likely to
develop and/or implement technological adaptations

Lack of informed, skilled and trained personnel reduces
adaptive capacity

Greater access to information increases likelihood of timely
and appropriate adaptation

Greater variety of infrastructure can enhance adaptive
capacity, since it provides more options

Characteristics and location of infrastructure also affect
adaptive capacity

Well-developed social institutions help to reduce impacts of
climate-related risks, and therefore increase adaptive
capacity

Equitable distribution of resources increases adaptive
capacity

Both availability of, and access to, resources is important
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Climate and Human History

The interaction of climate and history is not a
matter of a single pivotal event, but an intricate
dance of challenge and response involving changing
ecosystems, technologies, and evolving political,
cultural and social systems. For all the changes, the
long-term pattern is consistent: the entire history of
civilization has been a continual process of trading
up -- of accepting vulnerability to large climate
stresses in exchange for resistance to smaller ones

Fagan, Brian (2004) The Long Summer: How Climate Changed
Civilization.



Vulnerability = f(climate risk + adaptive capacity)

ISSUES Engage stakeholders

b Those affected
Key decision makers
OBSERVATION  Assess current vulnerability
i Use experience to
assess potential impacts
and damages

MODELS Future conditions

= Climate
Environment .
l Soc_ioeconomi;% Scenarios
Policy
Information of Future Vulnerability /
Adaptation Options
= Incorporate into
risk management
strategy
Decisions / implementation



Departures in temperatures (°C) from the 1961-1990 average

Past and Future Temperatures

©-2 O T I
— Northern Hemisphere >—|—a Global —»—
6.0 | |
E | |
55 | [
C | |
50 |— | i
- | Several models 1
- all SRES H
4.5 — | envelope ~— 3
- | | .
4.0 | I :
= | | H
— .
3.5 [ | | _.'
B | | .-'
3.0 I I :
- | | :
25 [ | ' :
C | | o
2.0 — : :
- | |
1.5 |- | |
- | [
1.0 — | |
- | [
0.5 — |
I
" |
0.0 n i 1 |1rlw"| T I :
kAL i ,
-0.5 |
|
1.0 |
| 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | | I | 1
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Year

R —

Bars show the
range in 2100
produced by

several models

Scenarios
A1B
A1T
A1FI
A2

B1

B2
1S92a



Temperature change (°C)

Temperature Projections for the 21st Century
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Projections for the future climate of

the Prairie Provinces

Temperature

increasing, greater in winter than summer,
greater at night than during day

Precipitation

great uncertainty, annually small decrease to
significant increase

Evaporation

significant increase

Soil moisture

decrease

Growing season

increased length

Water Resources

increased variability, earlier peak flows

Extreme events

increased frequency and magnitude




The Future Climate

semiarid
dry subhumid
moist subhumid
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Near Outlook, SK, May 2002




Saskatoon (1908-2002)

1-yr 2-yrs 3-yrs
2001 2001-02 2000-02
1952 2000-01 1951-53
1987 1987-88 1987-89
1960 1952-3 1999-01
1941 1964-65 1986-88
1-yr 2-yrs 3-yrs
1889 2001-02 1883-85
1883 1883-84 1896-98
2002 1897-98 1887-89
1898 1886-87 1885-87

1961 1949-50 2000-02




Determinant
Economic resources

Technology

Information and skills

Infrastructure

Institutions

Equity

Explanation

Greater economic resources increase adaptive capacity
Lack of financial resources limits adaptation options

Lack of technology limits range of potential adaptation options
Less technologically advanced regions are less likely to develop and/or
implement technological adaptations

Lack of informed, skilled and trained personnel reduces adaptive
capacity

Greater access to information increases likelihood of timely and
appropriate adaptation

Greater variety of infrastructure can enhance adaptive capacity, since it
provides more options

Characteristics and location of infrastructure also affect adaptive
capacity

Well-developed social institutions help to reduce impacts of climate-
related risks, and therefore increase adaptive capacity

Equitable distribution of resources increases adaptive capacity
Both availability of, and access to, resources is important



Institutional adaptations to climate change:
comparative study of dryland river basins in
Canada and Chile

L

Major Collaborative Research Initiatives (MCRI)
program

Social Sciences and Humanities
Research Council of Canada

$2.43 M over five years



The goal of our project is to develop a systematic and
comprehensive understanding of the technical and social
capacities of regional institutions to formulate and
implement strategies of adaptation to climate change
risks and the forecasted impacts of climate change on
the supply and management of water resources in
dryland environments. We will address this goal
through a comparative study of two large, regional,
dryland water basins at different stages of social and
environmental vulnerability to climate change.




Research objectives:

1.

to identify the current physical and social
vulnerabilities related to water resource
scarcity in the two dryland regions;

. to examine the effects of climate change risks

on the identified vulnerabilities; and

. to assess the technical and social adaptive

capacities of the regional institutions to
address the vulnerabilities to current water
scarcity and climate change risks



source: PFRA
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