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Before NMME There was a Demand for Seasonal 
Outlooks

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
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Kirtman et. a. 2014
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http://www.noaa.gov/
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NMME has become Critical Infrastructure for Seasonal 
Outlooks

Monthly variables
• 200 hPa Geopotential Height
• Total Precipitation
• Sea Surface Temperature
• Maximum Temperature
• Minimum Temperature
• Reference Temperature

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/


Department of Commerce  //  National Oceanic and Atmospheric Administration  //  5

Current Model Predictions for Nino3.4 Region

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
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Winter Outlook (Dec-Jan-Feb)

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
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Hurricane Outlook

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
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Climate Change increases the need for NMME in the 
Emerging Climate Economy
• Climate Economy = Mitigation + Adaptation activities shifting 

current and driving new financial flows
• Reaching Net Zero goals by 2050 requires annualized flows of 

around USD 4 trillion
• Estimates of future adaptation costs are more difficult to calculate 

and depend on the urgency and level of emissions reductions
• Responding to the dual challenge of mitigating and adapting to 

climate change will alter all economic sectors
• NMME serves an important function in the growing Climate 

Economy
• Energy forecasting (optimizing mitigation)
• Preparation for seasonal climate conditions (e.g. adaptation to 

drought, agriculture, storms)

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
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Climate Intelligence & Risk Management

● Sector and system transformations are needed to minimize the impact 
of climate change 
○ But climate information also opens up new opportunities

● NOAA has a wide range of capabilities and is an authoritative 
source of global environmental data that can inform and support risk 
management when used together. 

● The NMME:
○ Seasonal predictions relying on observations and modeling
○ Pre-disaster support through early warning systems
○ Disaster and post-disaster support through rapid response and planning for 

restoration/coming conditions
○ Develop operations and investment planning (how to react when an event 

unfolds)

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
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Growth Drivers for the 
Climate Economy

Growth in the Climate Economy is 
accelerated by traditional investment 
drivers: 

1) Regulation
2) Technological innovation
3) Demographics

New climate driver due to:
1) Rate of global warming 
2) Associated impacts (chronic & 

extreme events)

Source: 2022 NDC Synthesis report

Source: carboncredits.com

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
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https://www.commerce.gov/
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Various Aspects of Information in the Climate Economy
Acquisition

observations (in situ and 
satellite) or models to monitor, 

forecast, predict, and project the 
Earth System

Access
integrating climate data from multiple 

sources or translating it into usable products

Application
products that derive new 

information from climate data to 
develop new insights
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**Illustrative, non-exhaustive- adapted from Terrawatch Space

Cloud computing
Mapping and imaging

Artificial intelligence and machine learning

Remote sensing, terrestrial, and ocean 
observations

Sector-specific environmental intelligence

Risk and asset management
Renewable energy development

Carbon markets and carbon dioxide removal

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
https://www.drought.gov/
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CPC International Desk: Building Capacity and Products 
Since 1995
• Use state of the art monitoring, modeling and 

forecasting capabilities at NCEP to train a cadre 
of meteorologists from around the world

• 300 trainees from 46 countries
• Global and regional multi-model ensemble sub-

seasonal to seasonal prediction tools
• Host of WMO-Regional Climate Center (RA-IV): 

Tailored multi-model ensemble sub-seasonal to 
seasonal prediction tools

• Specific to USAID: 
• Family early warning system (FEWS)
• Disaster risk reduction program (DRR)
• Excessive heat forecasts

Drought

Precipitation

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
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How will our use of NMME change into the future?

● Safe predictions: Improved Data Assimilation and models to improve 
skill
○ Critical investment in DA from IRA funding

● Likely upgrades that have already happened:
○ New models
○ More variables

● Where will future products and derivatives go?
○ Combination of multiple types of climate data (types of weather 

conditions like fire weather, agriculture productivity)
○ Combination with other models to product macroeconomic data? 

Potential damages using catastrophe models or empirical losses 
(e.g. billion dollar disaster program)?

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
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El Niño and Global Temperature
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QUESTIONS?

FIRST IMAGE FROM GOES-18 This composite color full-disk visible image is from May 5, 2022 and was created 
using the GOES-18 Advanced Baseline Imager (ABI) instrument. The image shows North and South America and 
surrounding oceans. Launched on March 1, 2022, GOES-18 is currently undergoing post-launch testing, 
validation, and calibration of its instruments and systems to prepare it for operations.
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