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We are storytellers



The Story I Tell, Quickly



Concentration of Atmospheric CO2 since 1700

Dad was born in 

Indian Head, SK 

in 1922

CO2 = 303 ppm

Mom was born in 

Yellow Grass, SK 

in 1933

CO2 = 307 ppm

https://keelingcurve.ucsd.edu/

CO2 = ~280 ppm

ppm = parts per million

1922
1933

Gordon

Edna

https://keelingcurve.ucsd.edu/


In 1969, I was 12

CO2 = 324 ppm

Concentration of Atmospheric CO2 since 1700

https://keelingcurve.ucsd.edu/

1969

https://keelingcurve.ucsd.edu/


Concentration of Atmospheric CO2 since 1700

https://keelingcurve.ucsd.edu/

In 2017 I met Laurel

CO2 = 407 ppm

Bennie

https://keelingcurve.ucsd.edu/


Average 

concentration 

in 2022 was 

418.56 ppm
https://gml.noaa.gov/webdata/ccgg/trends/co2/co

2_annmean_mlo.txt

The pandemic lockdown did not 

have a substantial impact on the 

concentration of carbon dioxide in 

the atmosphere.

The Keeling Curve

https://keelingcurve.ucsd.edu/

*Mauna Kea data in blue

32% increase in CO2 concentration in 

my lifetime

49% increase in CO2 concentration since 

beginning of industrial revolution

https://gml.noaa.gov/webdata/ccgg/trends/co2/co2_annmean_mlo.txt
https://gml.noaa.gov/webdata/ccgg/trends/co2/co2_annmean_mlo.txt
https://keelingcurve.ucsd.edu/


2022 tied for 5th warmest 

year (with 2015)

2022 was 1.16°C 

warmer than pre-

industrial 

(excluding short-

term variability)

Global Surface Temperature Relative to 1880—1920 Mean

Updated March 2023

https://www.nasa.gov/press-release/nasa-says-2022-fifth-

warmest-year-on-record-warming-trend-continues

http://www.columbia.edu/~jeh1/mailings/20

23/Temperature2022.12January2023.pdf

Pre-industrial Period

Danny Blair Period

https://www.nasa.gov/press-release/nasa-says-2022-fifth-warmest-year-on-record-warming-trend-continues
https://www.nasa.gov/press-release/nasa-says-2022-fifth-warmest-year-on-record-warming-trend-continues
http://www.columbia.edu/~jeh1/mailings/2023/Temperature2022.12January2023.pdf
http://www.columbia.edu/~jeh1/mailings/2023/Temperature2022.12January2023.pdf
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http://www.columbia.edu/~mhs119/Burden/Table.A1.ann.txt

Volcanic Aerosols

Solar

Tropospheric 

Aerosols and 

Surface Albedo

Greenhouse Gases
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Radiative Forcings 1950-2021

Carbon Dioxide

http://www.columbia.edu/~mhs119/Burden/Table.A1.ann.txt


Our Future Climate

Depends on Emissions



So far, we have increased 

the radiative forcing by about 

2.7 W/m2 mostly from carbon 

dioxide emissions

Which carbon emissions 

scenario will we follow?

RCP = Representative Concentration Pathway

After: van Buren et al. (2011)

RCPs have been replaced by SSPs 

(Shared Socioeconomic Pathways)



Figure SPM.8

Global surface temperature change relative to 1850-1900, under 

five different ‘carbon scenarios’
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Relationship between Global Mean 

Temperature Change and Canadian 

Mean Temperature Change

Canada is warming at about double the 

global rate

And will continue to do so in the coming 

decades

The Arctic is warming at about 3 times 

the global rate
Why?

• Snow-ice albedo feedback (lower reflectivity)

• Lapse-rate feedback (stronger in high latitudes)

• Planck feedback (proportionally less outward emission)

• Cloud feedback (cloud keeps heat in)



Observed and Projected

Temperature



Climate Atlas of Canada

climateatlas.ca

University of Winnipeg Retirees Association

2 April 2019

http://climateatlas.ca






Annual

Temperature

Depends on Emissions



Station Data Source: ECCC/GHCNd

Winnipeg

Annual

MaxTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions

Low Carbon

High Carbon

Data for all stations within 50 km of Winnipeg

RCP8.5

RCP4.5



Station Data Source: ECCC/GHCNd

Winnipeg

Annual

MaxTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions

Low Carbon

High Carbon

Data for all stations within 50 km of Winnipeg

RCP8.5

RCP4.5



Station Data Source: ECCC/GHCNd

Winnipeg

Annual

MinTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Winnipeg

Annual

MeanTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Brandon

Annual

MeanTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Weyburn

Annual

MeanTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Regina

Annual

MeanTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Swift Current

Annual

MeanTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Lethbridge

Annual

MeanTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Calgary

Annual

MeanTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Seasonal

Temperature



Station Data Source: ECCC/GHCNd

Winnipeg

Summer

MaxTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Winnipeg

Winter

MaxTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions

El Niño of 1877-78



Station Data Source: ECCC/GHCNd

Winnipeg

Spring

MaxTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



Station Data Source: ECCC/GHCNd

Winnipeg

March

MaxTemp

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



https://ipcc.fandom.com/wiki/151.3.3_Extreme_Events

The Consequences of Raising the Average Temperature

‘Hot’ temperatures become 

much MORE likely

‘Cold’ temperatures 

become much LESS likely
Shift in average 

temperature

Warmer means 

more extremes

Warmer means 

fewer extremes

https://ipcc.fandom.com/wiki/151.3.3_Extreme_Events


JAN              FEB              MAR               APR             MAY               JUN              JUL                AUG SEP               OCT              NOV              DEC                

Record temperature for Canada: 49.6°C

Data Source: ECCC/GHCNd

Data from 4 stations
2021
1991-2020 normal



The Clausius-Clapeyron relationship predicts an increase in 

the water holding capacity of air of approximately:

Extreme daily precipitation is expected to increase at close to the 7 percent per °C 

increase in the near-surface atmospheric moisture holding capacity determined by 

the Clausius-Clapeyron equation 

IPCC AR6, Chapter 8

7% per degree Celsius rise in temperature

Higher temperature

More vapour in air

More rainfall potential



Generally Wetter Everywhere

Except Slightly Drier

In Southern Canada

In the Summer

Especially with High Carbon





39

Troughs and Ridges in the Upper Atmosphere

•Areas under troughs tend to be cool and wet

•Areas under ridges tend to be warm and dry

Northern Hemisphere

L

HH

H = high heights

L = low heights

Black lines are isohypses

500 mb map

Metres above MSL

Warm & 

Dry

Cool & 

Wet

Cool & 

Wet

Warm & 

Dry

L

North



Station Data Source: ECCC/GHCNd

Winnipeg

Spring

Precipitation

RCP4.5/8.5 Data Source: PCIC/PCCHigh emissions Low emissions



• Climate change will continue for decades and beyond

• Climate changes are more pronounced under the higher carbon scenarios

• Higher temperatures

• Shorter, warmer winters

• Longer, hotter summers

• More frequent heat waves

• More frequent droughts

• More intense rainfalls

• Changing hydrological seasons

• Occasional severe cold events, still

• Climates marching northward

• Even more variability in the weather

• Surprises

What the Prairies Should  Expect in the Coming Years:

Much more potential for 

floods, droughts, wildfires, 

extreme storms, and 

unanticipated events

There are definitely some positive 

aspects for the Prairies



Thermal Climate Migration

Whose Climate

Will We Get?



American Climate Analogues for Winnipeg Projected Temperatures 

These are American stations 

whose 2006-2020 average summer 

maximum temperatures are within 

0.5°C of the temperatures 

projected for Winnipeg in these 15-

year periods.

+5.1°C

United States Data: NOAA/NCEI

Winnipeg Projected Data: PCC/PCIC



American Climate Analogues for Winnipeg Projected Temperatures 

These are American stations 

whose 2006-2020 average summer 

maximum temperatures are within 

0.5°C of the temperatures 

projected for Winnipeg in these 15-

year periods.

+8.8°C

United States Data: NOAA/NCEI

Winnipeg Projected Data: PCC/PCIC



American Climate Analogues for Winnipeg Projected Temperatures 

These are American stations 

whose 2006-2020 average summer 

maximum temperatures are within 

0.5°C of the temperatures 

projected for Winnipeg in these 15-

year periods.

+3.1°C

United States Data: NOAA/NCEI

Winnipeg Projected Data: PCC/PCIC



American Climate Analogues for Winnipeg Projected Temperatures 

These are American stations 

whose 2006-2020 average summer 

maximum temperatures are within 

0.5°C of the temperatures 

projected for Winnipeg in these 15-

year periods.

+6.4°C

United States Data: NOAA/NCEI

Winnipeg Projected Data: PCC/PCIC



American Climate Analogues for Regina Projected Temperatures 

These are American stations 

whose 2006-2020 average summer 

maximum temperatures are within 

0.5°C of the temperatures 

projected for Regina in these 15-

year periods.

+6.5°C

United States Data: NOAA/NCEI

Winnipeg Projected Data: PCC/PCIC



American Climate Analogues for Weyburn Projected Temperatures 

These are American stations 

whose 2006-2020 average summer 

maximum temperatures are within 

0.5°C of the temperatures 

projected for Weyburn in these 15-

year periods.

+6.6°C

United States Data: NOAA/NCEI

Winnipeg Projected Data: PCC/PCIC



American Climate Analogues for Lethbridge Projected Temperatures 

These are American stations whose 

2006-2020 average summer 

maximum temperatures are within 

0.5°C of the temperatures projected 

for Lethbridge in these 15-year 

periods.

+6.8°C

United States Data: NOAA/NCEI

Winnipeg Projected Data: PCC/PCIC









Every Weather-Affected Community and Business Should:

• Conduct an assessment of their vulnerabilities

• Based on experience and projections

• Identify opportunities

• Identify highest risks

• Based on potential impacts and consequences

• Of course, to do so requires:

• Financial resources

• Personnel

• Expertise

• Data

• Time 
Building Prairie Resilience

From Risk to Resilience

https://climatewest.ca/

https://prairieclimatecentre.ca/

https://climatewest.ca/
https://prairieclimatecentre.ca/


Did I Leave Time for Questions?

Danny Blair, PhD
climateguy@gmail.com

d.blair@uwinnipeg.ca

Winnipeg, Manitoba, 3 May 2023



Winnipeg, Manitoba, 3 May 2023











Ratio of Local Warming to Global Warming:1950-1920

Manitoba

Mann and Blair, in progress



Saskatchewan

Ratio of Local Warming to Global Warming:1950-1920

Mann and Blair, in progress



Mann and Blair, in progress

Alberta

Ratio of Local Warming to Global Warming:1950-1920
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