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THE 
CLIMATE IS
CHANGING



Temperature change (from 1991) relative to 1900-1960

Increase in 
temperature across 

most of the 
Northern Plains.
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Boulder Glacier, 1932 



Boulder Glacier, 2005 



Decrease in 
precipitation across 

western part of 
Northern Plains.

National Climate

Assessment 2014

Precipitation change (from 1991) relative to 1900-1960



Increase in 
precipitation across 

eastern part of 
Northern Plains.
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Precipitation change (from 1991) relative to 1900-1960



THE 

CLIMATE 

WILL CONTINUE

CHANGING



http://www.ipcc.ch/



Projected Change in Number of Warm Days

National Climate Assessment

Projected changed by mid-century (2041-2070) as compared to 1971-2000



Projected changed by mid-century (2041-2070) as compared to 1971-2000

Projected Change in Number of Heavy Precipitation Days

National Climate Assessment
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What does this mean for Montana ag?

ÅMSU - Ft. Ellis Experimental Farm 

ÅмтΦуέ ŀƴƴǳŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ

ÅHigh moisture  
Å her



What does this mean for Montana ag?

ÅHow will climate change impact crops and 

weeds?

ÅDoes climate change impact conventional and 

organic systems equally? 
Å her



Chemical No-till

Organic ςtill (conventional)

Organic ςgrazed (Alt.)

5-yr rotation 

1. Safflower(clover)

2. Sweet clover

3. Winter wheat 

4. Lentils 

5. Winter wheat

Organic grazed is no-till 36/60 months



Increased temperature



Increased temperature



Increased temperature and reduced moisture



Increased temperature and reduced moisture



Weeds and climate

Biomass

Farming systems P= 0.08



Cheatgrass and climate

Biomass



Cheatgrass and climate
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Elevated CO2

Ambient CO2

Cheatgrass and CO2

Biomass



Cheatgrass and CO2

Seed production 

Mid- to long-term shift in weed communities? 

After Ziska et al. 2005.  Global Change Biology 11: 1325-1332



Wheat yield

Current 

climate

Hotter Hotter 
& drier



Wheat yield

P = 0.02 ns

ns



What does this mean for Montana ag?

ÅHow will climate change impact crop and 

weeds?

ÅReduced yield, increased weed growth 

ÅDoes climate change impact conventional and 

organic systems equally? 

ÅEvidences suggest that organic systems are more 

resilient

ÅOpportunities?
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-ÏÎÔÁÎÁȭÓ ÃÉÔÉÚÅÎÓ



IPCC, 2007: Towards New Scenarios for Analysis of Emissions, Climate Change, Impacts, and 

Response Strategies. Expert Meeting Report.

Attitudes, 

concerns, and 

believes

Observed 

changes in the 

environment

Observed 

changes in 

production

Adaptation 

and mitigation 

strategies



ÅDo stakeholders acknowledge climate change?

ÅIs climate change perceived as an imminent 
problem?

ÅAre humans capable to mitigate the impacts of 
climate change?

ÅWhat are the causes of climate change?

Montana agricultural stakeholders perceptions



Capability: Do you think people have the capability to reduce the 
impacts of change in climate? 1. The climate has not changed; 2. 
No;  3. Not sure; 4. Yes.

Attitude: What best describes your attitude towards climate 
change? 1. The climate has not changed; 2. Not alarmed; 3. 
Somehow alarmed; 4. Very alarmed.

Seriousness: Do you think that changes in climate will be a 
serious issue? 1. Never; 2. Only in the present; 3. In the near 
future; 4. Always.

Cause: What is the maincause of climate change? 1. The climate 
has not changed; 2. Man-made activities; 3. Natural terrestrial 
cycles and catastrophes (e.g., the seasons, volcanic eruptions); 4. 
9ȄǘǊŀǘŜǊǊŜǎǘǊƛŀƭ ƴŀǘǳǊŀƭ ǇƘŜƴƻƳŜƴŀ όŜΦƎΦΣ {ǳƴΩǎ ǎǇƻǘǎΣ ƳŜǘŜƻǊƛǘŜǎύΤ 
5. Non-physical causes (e.g. God); 6. Other.



Demographic 

ÅLocation

ÅAffiliation 

ÅAge

ÅIncome

ÅPolitical view

ÅGender

ÅRace/ethnicity
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Greater 
Flathead Lake

(11)

Golden Triangle 

(66)

Highline
(110)

Five-Valley 
Region

(57)

Headwaters

(123)

South-east
(21)

Judith Basin
(36)
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