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• Montana's official climate data stewards.

• Provides high quality, timely, relevant, and 
scientifically-based climate information and services 
to Montanans.

• Operates the Montana Mesonet — an extensive and 
growing network of weather, soil moisture, and 
snowpack monitoring stations.
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Raise your hand if your home community 

(state, town, reservation, etc.) has 

broken a weather record
in the past few years.
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In the last 30 days, the CONUS has broken:

� 651 daily highest high temperature records

� 101 daily lowest low temperature records

☔ 1,845 daily greatest precipitation records

❄ 487 daily greatest snowfall records

☃ 135 daily greatest snow depth records

IS THIS NORMAL?

Daily Weather Records
NOAA Climate Data Online

https://www.ncdc.noaa.gov/cdo-web/datatools/records

https://www.ncdc.noaa.gov/cdo-web/datatools/records
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The cognitive dissonance of climate change

An event can be simultaneously 
record-breaking 

and 

increasingly common
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1. Observed trends and climate outlook

2. Risk in a changing climate

3. Tools for Assessing Climate Risk

Game Plan
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Normal Snowpack
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2024 Snowpack
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ENSO Since 2000
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Summer 2024 Projections
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2. Risk in a changing climate

3. Tools for Assessing Climate Risk

Game Plan
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Under stationary assumptions, drought 
severity is exaggerated in locations that 

are experiencing aridification and 
underrepresented in locations that are 

getting wetter.

This concept applies to other metrics 
commonly used in drought assessment.

Shifting to 30-year drought climatologies
achieves the following goals:

• Drought assessment better reflects present 

drought risk to affected communities;

• Greater standardization across datasets with 

differing periods of record;

• Better accounting for climate change into the 

future.
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POR bias exceeds +/-1 class during severe drought
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USDM declarations for severe drought (>= D2) 

align with century-scale climatologies
Demonstrable bias against declaring 

drought in places that are getting wetter

“Nearly automatic” disaster relief triggered by 

the USDM primarily benefits aridifying

regions
Excess payments may be 

undermining adaptation

Climate change scenarios suggest amplifying 

inequities in assistance
If the money is there to begin with…

1.

2.

3.
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Summertime severe drought declarations

• USDM declares severe drought more 
often than either reference period

• Spatial patterns of POR (Southwest, 

southern Rockies) align with USDM

• 30-year reference period emphasizes 

drought conditions in Pacific NW



Agriculture Risk in a Changing World
Kyle Bocinsky, Montana Climate Office

2024 ERME National Conference, Salt Lake City, UT — April 9, 2024

USDA Secretarial 

Drought Disasters

“Fast Track” Secretarial disaster 

designations for severe drought provide 

for a nearly automatic designation

when, during the growing season, any 

portion of a county meets the D2 (Severe 

Drought) drought intensity value for eight 

consecutive weeks or a higher drought 

intensity value for any length of time as 

reported in the U.S. Drought Monitor.

7 CFR § 759.5 - Secretarial disaster area 

determination and notification process

USDM triggers disaster declarations and relief
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Livestock Forage Program 

Eligibility Criteria

1 monthly payment:

D2 (severe drought) for at least eight 

consecutive weeks

3 monthly payments:

D3 (extreme drought) at any time

4 monthly payments:

D3 (extreme drought) for at least four 

consecutive weeks or D4 (exceptional 

drought) intensity at any time

5 monthly payments:

D4 (exceptional drought) for any four 

weeks

7 CFR § 1416.205 - Eligible grazing losses

USDM triggers disaster declarations and relief
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Regions where 

aridification is 

occurring and 

climate adaptation 

needed most.

Climate patterns 

are shifting here 

too, leading to an 

under-assessment 

of drought 

conditions.

Drought bias affects disaster declarations and relief 
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Drought bias affects disaster declarations and relief 
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Drought bias affects disaster declarations and relief 

Under a 30-year reference period, 
drought relief would have been 

distributed differently, and would have 

been substantially less costly.
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POR-based drought relief
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POR-based drought relief

POR-based drought declarations are 
likely to enter a state of “perpetual 

drought” by the end of the century.

Risk Buffering, or Subsidy?
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Recommendations for drought monitoring

Begin the transition to standard, regularly 
updated reference periods (climatologies).

Develop sector-specific drought assessments 

that align with adaptive capacity.

Engage more fully with climate projections in 

order to inform drought adaptation efforts.

1.

2.

3.
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Recommendations for policymakers

Ensure that [drought] relief programs are 
responding to contemporary risk.

Support drought monitoring as a tool for both 

risk assessment and climate adaptation.

Target adaptation in those places and sectors 

that are experiencing the greatest change.

1.

2.

3.



Agriculture Risk in a Changing World
Kyle Bocinsky, Montana Climate Office

2024 ERME National Conference, Salt Lake City, UT — April 9, 2024

1. Observed trends and climate outlook

2. Risk in a changing climate
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Fifth National Climate Assessment
US Global Change Research Program

nca2023.globalchange.gov

https://nca2023.globalchange.gov/
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Fifth National Climate Assessment
US Global Change Research Program

nca2023.globalchange.gov

Consequences are Greater at Higher Global Warming Levels

https://nca2023.globalchange.gov/
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Fifth National Climate Assessment, US Global Change Research Program, nca2023.globalchange.gov

https://nca2023.globalchange.gov/
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Fifth National Climate Assessment
US Global Change Research Program

nca2023.globalchange.gov

https://nca2023.globalchange.gov/
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● Warm May and June temperatures and record low rainfall contributed to a 
rapid dry-down across the state

● Impacts: 1.4 million acres burned, poor air quality, loss of crops and livestock, 

decreases in tourism and recreation, $2.6B in ag. losses across US N. Plains

Recent Extremes: Flash Drought 
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Gina Riquier/NPS

● Storm system of warm and extremely wet air 
that originates from the tropical pacific.

● One atmospheric river can transport as much 

water as 7–15x the Mississippi!

Atmospheric Rivers Atmospheric River + Delayed Snowmelt

Recent Extremes: Atmospheric Rivers, 

Snowpack and Flooding
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Gina Riquier/NPS

● Yellowstone: On June 10–13th a 
category 5 atmospheric river dropped 2–

4 inches of rain on melting snowpack.

● 1 in 500-year flood event!

● Storm system of warm and extremely wet air 
that originates from the tropical pacific.

● One atmospheric river can transport as much 

water as 7–15x the Mississippi!

Atmospheric Rivers Atmospheric River + Delayed Snowmelt

Recent Extremes: Atmospheric Rivers, 

Snowpack and Flooding
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Drought Monitoring & Indicators Dashboard

Opera&onal drought models

• Interac(ve
• Daily to weekly
• 30m – 1km resolu(on

• Local valida(on via MT 
Mesonet

These data form the basis for 
objec&ve assessment by the 
monitoring commi:ee and 
making our case to the USDM

https://drought.climate.umt.edu

https://drought.climate.umt.edu/
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BLM Climate and Remote Sensing Data

• Scalable drought summaries 
• Near real-time vegetation 

conditions
• Weekly drought reports
• Annual Site Characterization 

Reportshttps://reports.climateengine.org

https://reports.climateengine.org/
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5th National Climate Assessment Atlas

• Climate trends and impacts
• Explore Climate Maps from 

the Assessment
• StoryMap about Climate 

Impacts

• Download data from NCA5

https://atlas.globalchange.gov

https://atlas.globalchange.gov/
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Questions?

kyle.bocinsky@umontana.edu

mailto:kyle.bocinsky@umontana.edu


Agriculture Risk in a Changing World
Kyle Bocinsky, Montana Climate Office

2024 ERME National Conference, Salt Lake City, UT — April 9, 2024

EMRE Climate Workshop Survey 2

What weather/climate resources are most useful 

and trusted by Extension educators and your 

communities and what else do you need?

URL: https://tinyurl.com/kmyye4v5

https://tinyurl.com/kmyye4v5

