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CLIMATE PROJECTIONS –
WHAT ARE THEY?

• General – any description of the future 
climate and the pathway leading to it.

• Specific – model-derived estimates of 
future climate



Data from the South Central Climate Projections Evaluation Project (C-PrEP)



Data from the South Central Climate Projections Evaluation Project (C-PrEP)

Which one do I choose?



THERE ARE MANY FUTURE PROJECTIONS!

Which one do I 
choose?

Which one is the 
best?



Data from the South Central Climate Projections Evaluation Project (C-PrEP)



SCENARIOS

USGCRP CSSR 2017





GLOBAL CLIMATE MODEL
Models are founded 
on laws of physics

Provide reasonable projections of 
physical changes, not detailed predictions



GLOBAL CLIMATE 
MODELS (GCMS)

Climate is Physics

Things like:
• Conservation of momentum

• Conservation of mass

• Conservation of energy

• Conservation of water

• Ideal Gas Law

The equations are converted to a 
form where they can be 
programmed for computers to 
solve.  

• GCMs are not trying to predict 
the weather on any given day.

• Instead – we want to 
understand how weather on 
average will change given 
some changes in external 
forcing. 

• What happens if CO2
doubles?
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THERE ARE MANY MODELS OUT THERE!  WHY?



FOR EXAMPLE… LET’S TAKE CLOUD FORMATION

Different 
equations

Different 
models



A COUPLE WAYS TO REPRESENT CLOUD FORMATION

C = 5.13 × T C = 4.82 × T



...AND THERE ARE MANY, MANY MORE PROCESSES!





100 KM

DOWNSCALING
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DOWNSCALING
• Used to increase the resolution of global climate model
• Helps answer stakeholders’ questions about how the 

climate will change in their location (i.e., impacts 
assessments) & better represent local climates







BEYOND CLIMATE SCIENCE
• Climate Science, Modeling, and Projections

• Researching the climate

• Large scale assessments

• More people are using climate projections

• Climate Adaptation Planning, Vulnerability / Impact 
Assessments, decision-making

• Urban planning, ecology, agriculture, infrastructure, etc.









FUTURE PROJECTIONS AND IMPACTS
• Climate projections are tools and visuals

• Climate: typical weather, frequency of extremes

• Why does it matter to see how climate will change?

Frequency of Droughts Average High TemperatureAverage Growing Season Length Frequency of Heavy Rains







“The results indicate that the EB-Caballo reservoir 
system will become a much less reliable water 

source in the future. Consequently, the region will 
likely become more groundwater-dependent. It is 

highly likely that maintaining the region’s 
agricultural production will lead to fresh 

groundwater depletion within the 21st Century.”





SPRING PHENOLOGY
• Late False Spring – a hard freeze (≤ 28°F) 

occurring after first bloom
• Dependent on first bloom date and timing / 

intensity of cold extremes

Late False Spring

Daily High 
Temperature

Daily Low 
Temperature

Accumulation of 
Spring Heat

Days Low 
Temperature 
Below 28ºF

First Leaf Date First Bloom Date







AVAILABLE DATASETS
• Climate Projections Evaluation 

Project (CPrEP)
• Designed and built for South 

Central CASC region
• Update coming in 2024

• LOCA (Localized Canonical 
Analogs)

• MACA (Multivariate Adaptive
Constructed Analogs)

• Other datasets and tools





New Mexico Water Science Center
Upper Rio Grande Streamflow Projections

https://webapps.usgs.gov/urgb-prms/



Climate Explorer



CONNECTIONS
• DOI Climate Adaptation Science Centers (CASCs)

• NOAA Regional Integrated Sciences and Assessments (RISAs)

• USDA Climate Hubs

• Expertise section of the Climate Resilience Toolkit





QUESTIONS?
AMWOOTTE@OU.EDU

INFO@SOUTHCENTRALCLIMATE.ORG


