
Too Hot, Too Cold, Too Dry, Too Wet
What is Happening to Climate Change in Mountains



CO2 Methane CH4

28 x more effective than CO2 in trapping 

radiation but shorter Live-cycle.May 2020 Peak 417 ppm





Surface Temperature Changes since 1880



Temperature Change in Switzerland Since 1861

1.7 – 2 o C



There are very few 
high elevation climate 
station with long term 
records

There is now enough 
information available 
to show that high 
mountains areas are 
warming up faster 
than many lowland 
stations.
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Mean Annual Temperature Increases in 
Santis Mt. Switzerland at 2500 M 

Increase = 2.5 o C over 120 Years







Assumption:
Historic  Variability is Unchanged but Global Warming is Increasing









Extreme Events









Changes in the Number of Record Temperatures 2015-2020







Total Size: 660000 km2

Canadian Portion 80000 Km2  (15% of Basin)
Produces 40% of annual Streamflow
Highest Vertical Gradient in NA

Canadian Portion:
Population: 150000 People (4% of B.C.)
20 Communities (200-20000 People)

Economic Activities:
Forestry, Mining (Coal) 
Hydro Power  (50% of Electricity for B.C.)
Recreation (Winter & Summer)
Minor Agriculture





Canadian Portion of Columbia Basin

Climate Impact Analysis Based on:

10 Long term Climate Station 
(100 year Records) names

18 River Discharge Stations
(50 Year Records) red star
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Cranbrook Golden Revelstoke

Creston Nelson Kaslo

The Minimum Daily Temperatures are 
Warming up Faster in the Mountains                        
(Data from 7 Stations in the Columbia Basin)
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Monthly Rainfall in Creston in March 1920-2018 

Examples of Increased Variability in Rainfall in the Columbia Basin, B.C. 
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Increased Variability in Summer Precipitation
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2012 Flood Event in Nelson B.C.





0

20

40

60

80

100

120

140

8 9 10 11 12 13 14 15 16 17 18 19

P
re

c
ip

it
a

ti
o

n
 m

m
 /

 M
o

n
th

Mean Daily Maximum Temperatures in o C

Mean Daily Maximum Temperature vs. 
Precipitation in April in Kaslo 1920-2018

2016

0

20

40

60

80

100

120

9 10 11 12 13 14 15 16 17 18 19 20

P
re

c
ip

it
a

ti
o

n
 m

m
 /

 M
o

n
th

Mean Daily Maximum Temperature  in o C

Mean Daily Maximum Temperatures vs. 
Precipitation in April in Nelson 1920-2019

2016

0

0.5

1

1.5

2

2.5

1
9

6
8

1
9

7
0

1
9

7
2

1
9

7
4

1
9

7
5

1
9

7
8

1
9

8
0

1
9

8
2

1
9

8
4

1
9

8
6

1
9

8
8

1
9

9
0

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

2
0

1
8

M
e

a
n

 M
o

n
th

ly
 D

is
c

h
a

rg
e

 m
3

/ 
S

e
c

Mean Monthly Discharge in Redfish River in 
April 1968-2018
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Climate Data Temperature vs. Precipitation River Discharge DataAPRIL
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Rapid Snow 
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Summer Precipitation (May-Sep) in Creston
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Extrapolating Data from Individual Sites and River Basins into A Regional Assessment

Regional Trends Based on 10 Climate Stations and 18 River Discharge Stations 



Years when Record Monthly Temperatures were Recorded in 10 Climate Stations –Columbia Basin

100 Year Data Record * 2nd or 3rd Highest Temperature



Year of Record High Monthly Precipitation in 10 Climate Stations in the Columbia Basin 

Note: * 2nd of 3rd Highest Precipitation      Stations with a 100 Year Data Record



Years when Record High Discharge Occurred/Month in 18 River Basins in the Columbia Basin

*  2nd or 3rd Highest Discharge



Year of Record Low Mean Monthly Discharge in 18 Rivers in the Columbia Basin



Summary of Record Events 2015-2018 (Temp. Precipitation Discharge)



0

50

100

150

200

250

300

350

m
m

 /
 4

 M
o

n
th

s

Summer Precipitation (May-Aug) Vancouver Airport 
1971-2019

202.4 mm Difference = 61.2 mm 141.2 mm
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Changing Glaciers
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Mean Maximum July Temperature & July 

Precipitation in Golden 1974-2018
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Mean Maximum August Temperatures & August 
Precipitation in Golden 1974-2019
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Discharge June-Aug Kiking Horse River 
At Golden 1974-2018
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Mean Monthly Discharge June-August Blaeberry
River at Golden 1974-2018
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Annual Visitors Glacier National Park USA 
(in Millions)

Glacier National Park, Montana
Created 1910
Size 400 km2
Lakes 763 
GLACIERS IN 1910 = 125
GLACIERS IN 2010 = 25

Total Visitors since 1910
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Visit Glacier National Park Before the Glaciers Melt Away!
travelingteichs.com          

Glacier National Park, located in Montana, is one of those parks in the 

US that you should definitely visit, and you should visit VERY SOON! 

Due to climate change these glaciers are rapidly melting and will most 

likely completely disappear by 2030. 

They will need to change the Name of the Park !

https://travelingteichs.com/glacier-national-park-2/






Inkhu Valley
Before 1998



No Doubt About Drought !
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Evidence of Hotter and Drier Summer 
over the past 7 Years in Squamish, B.C.
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1. Decrease CO2 Footprint        2. Adaptation Measures 

• Adaptation Priorities

• What are the Best Options

• What can you do to Adapt  

to Floods & Droughts?

• GHG Emission Reductions 

• How to Sequester Carbon

• What can you do the Reduce 

your CO2 Footprint? 




