
Trend: 2.4oF (1900-2020)

Warmest years: 1934, 2015

Largest year-to-year change:
6oF (1951-1952)

Multi-decadal regimes

Characterizing Montana’s Average Temperature 1900-2020
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Extreme weather/climate events versus trends
most records were set in first half of 20th century

• Hottest temperature: 117oF, 1893 and 1937
• Record hottest years: 1934 and 2015
• Record driest year:  1931, 12.62"
• Record wettest year: 1927, avg precipitation 

26.15”
• Precipitation record for 24 hours: 11.5”, 1921
• Worst floods: 1908, 1948, 1964, 1978, and 2011
• Worst fire: 1910

The greatest impacts come from 
extreme events/seasons; these 
concerns are reflected by Plaintiff’s 
statements in the complaint

Extremes do NOT scale with the trend 
in average temperature, with majority 
of worst events/seasons in 1st half of 
20th century
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Frequency of extreme heat in Montana 1970-2019
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Plaintiff’s Complaint-1970 - 2019 From NOAA 1900 -2022



Montana’s Precipitation Climatology 1900-2022

From NOAA:  no overall trend in precipitation, no trend in droughts, no trend in 
extreme rainfall events   



1955-2016
Plaintiffs

2023

Trends & Variability in
Snow Water Equivalent
Snowfall since 2016 above average



April Snow Water 
Equivalent 1200-2000

Plaintiff’s diagram
Northern Rockies

Yellowstone
Curry’s diagram

Snow drought in Yellowstone
was worse in the 1930’s



Wildfire trends



310 ppm

US Total Acreage Burned 1916-2008
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US wildfires were much worse in first half of 20th century



Great Montana Fire of 1910 “Big Blowup”
USDA Report:
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Detection and Attribution of extreme events/seasons

Detection: identifies a recent change or 
event that is outside of the bounds of 
historical natural climate variability

Attribution: why the identified change 
occurred

• Observations
• Models
• Theory.

1930’s (drought, fires, heat):
AMO+
PDO+
La Ninas

Recent:
AMO+ since 1995
PDO+ 1995-1998, 2014-2020 
La Nina  2017, 2020, 2021, 2022

           2017: Bad wildfires
           2022: Low snowfall

“The fact that abnormally warm temperatures were also experienced in the 1930s does not mean that 
climate change is not driving warmer temperatures today. The difference today is that we are 
experiencing a long-term trend of rising temperatures. The annual average temperature in Montana in the 
last decade has exceeded that of the 1930s.” – Running & Whitlock
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Glacier National Park – Glacier Area Loss since 1850
more than half of the glacier loss occurred before 1966

USGS data:

.Loss
1850 – 1966

51.7%

Loss
1966 – 2015

2015
remaining

Such signs at Glacier National Park have been removed Judith Curry
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IPCC Projections of 21st Century Global Warming

Relative to baseline 1850-1900; 2oF warming has already occurred

Plaintiff’s complaint: 4.5-6.0 °F by mid-century 
and 5-10 °F by end of 21st century.

UN COP27: 2.1-2.9 oC (3.7 – 5.2 oF)  
by end of 21st century



Extreme Emissions Scenario – RCP8.5, SSP5-8.5

UN Climate Negotiators no longer use the extreme emissions scenario RCP8.5, SSP5-8.5

UNFCCC COP27: IPCC AR6:

WGI: “In the scenario literature, the plausibility 
of the high emissions levels underlying 
scenarios such as RCP8.5 or SSP5–8.5 has been 
debated in light of recent developments in the 
energy sector.” 

WGII: “The plausibility of emission levels as 
high as  the emissions scenario conventionally 
associated with RCP8.5 and SSP5-8.5 
concentrations pathways has been called into 
question since AR5.”

SSP2-4.5
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Science 
fiction
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Science 
fiction



Projections of fire danger 

Montana
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Science fiction
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Running & Whitlock rebuttal: 

“This lack of trend [in observed precipitation] is 
largely because decreases in winter precipitation 
have been offset by slight increases in spring and 
fall precipitation.” 

The climate model fingerprint shows increase in 
winter precipitation

Judith Curry
Held v. Montana



Climate model fingerprint shows largest warming in summer;
observations show largest warming trend in winter. 


