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China      28%
USA         15%
EU 28        9%
India          7%
Russia       5%
Japan        4%
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Climate Questions: 

How have Extreme Hot and Cold Temperature Changed ?
Evidence of Record Hot Temperatures ?
Is Rainfall Intensity, Duration & Frequency Increasing?
Combined Temperature & Precipitation Interactions ?
How does Topography Impact Rainfall & Runoff?
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According to NOAA 3220 Record High Temperature Were Broken in June & July 2018

Maintain Mean Warming below 2 Degrees   ====     Challenge: Worry about Extremes Events

Worst Case Scenario for a Drought

High Temperatures
Low Precipitation
Low Moisture Holding Capacity in Soil
Over Extended Time Period











USA

Canada is warming up the fastest in the World

Increases in Mean Temperatures in Degree C 1948-2016

Winter Spring Summer Fall Annual

Canada 3.3 1.7 1.5 1.7 1.7

B.C. 3.7 1.9 1.4 0.7 1.9

Arctic 4.3 2.0 1.6 2.3 2.3

%  Changes in Mean Precipitation Between 1948-2016

Winter Spring Summer Fall Annual

Canada 20 25 13 19 18

B.C. -9 18 8 12 5

Arctic 54 42 18 32 33







Dates of Record Breaking Monthly Mean Maximum & Mean Minimum Temperatures in                                         
the Columbia Basin in Canada (Based on 1920-2017 Climate Record)



January and February Data :  The Extreme Minimum & Mean Minimum Temperatures
are Warming up Faster than the Maximum Temperatures
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Changes in Extreme & Mean Ma & Min February 
Temperatures in Creston 1920-2019
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Changes in Extreme, Mean Max & Min 

Temperatures in January in Creston 1920-2019
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Changes in Extreme, Mean Max & Min 
Temperatures in March in Creston 1920-2019

Extr Max Mean Max
Mean Temp Mean Min
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Changes in Extreme, Mean Max & Min 
Temperatures in April in Creston 1920-2019

Extr Max Mean Max
Mean Temp Mean Min
Extr Min

Temperature Changes in March & April in Creston Between 1920-2019

Note: Mean Minimum Monthly Temperatures
are now well above Freezing (in Green)
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Is Rainfall Intensity, Duration and Frequency Increasing?

Data Source: US-EPA & NOAA 2016 Data Source: Climate Central 2016
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Changes in 1, 2 & 3 Day Precipitation Events / Decade in the Columbia Basin
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Dates of Record Breaking Monthly Precipitation Events in 
the Columbia Basin in Canada Between 1930 and 2017
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Summer Precipitation (May-Sep) in Cranbrook
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Summer Precipitation (May-Sep) in Creston
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Summer Precipitation (May-Sep) in Warfield
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Summer Precipitation (May-Sep) in Golden
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Summer Precipitation (May-Sep) in Revelstoke

0

100

200

300

400

500

600

19
20

19
24

19
28

19
32

19
36

19
40

19
44

19
48

19
52

19
56

19
60

19
64

19
68

19
72

19
76

19
80

19
84

19
88

19
92

19
96

20
00

20
04

20
08

20
12

20
16

m
m

 / 
5 

M
o

n
th

s

Summer Precipitation (May-Sep) in Nelson

Columbia Basin in Canada 
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Winter Procipitation (Nov-Mar) in Nelson
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Winter Precipitation (Nov-Mar) in Warfield
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Winter Precipitation (Nov-Mar) in Cranbrook
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Projected Seasonal Changes in Precipitation

US Global Change Research Program 2018



Mean Maximum Temperature vs. Precipitation in Creston 1913-2018 
2009-2018
1920-2008





June Temperatures and Precipitation in Kaslo, B.C. 1913-3018

1913-2008

2009-2018
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2012 Flood Event in Nelson B.C.



How does Topography Impact Rainfall & Runoff?



West Vancouver 
(170 m Elevation)

Vancouver Harbour
(2.5 m Elevation)

Vancouver Airport
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Nevado del Ruiz, Colombia
Ice cover at Equator

1900 = 100 km2
1959 =   34 km2
1985 =   20 km2
2003 =   10 km2

Volcanic Eruption 1985 
impacted Albedo



Winter Temperature Fluctuation Affecting Snow Security
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Implications





Summary



1. Decrease CO2 Emissions
2. Adaptation Measures 
• Who needs to Adapt?

• What are the best Adaptation options?

• What adaptation measures will be most effective?

• What are the most likely adaptations to be implemented?

• Who will pay for it?
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