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Outline

• CPC Mission

• Sub-Seasonal to Seasonal (S2S) Threat Vector: Finding the overlap between forecast skill 
and user risk tolerance

• S2S Climate Services:

• NWS Decision Support Services (DSS) paradigm

• CPC DSS Core Partners (partial list)

• CPC Domestic DSS for Core Partners

• Possible Future Directions

• S2S Climate Prediction:

• Science Challenges

• Possible Future Directions

• Final Thoughts

https://www.commerce.gov/
http://www.noaa.gov/
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CPC Mission
“Deliver real-time products and information that predict and describe climate 
variations on timescales from weeks to year(s) thereby promoting effective 
management of climate risk and a climate-resilient society.”

Strong alignment with the sub-seasonal to seasonal prediction mandate contained in 
the “Weather Research and Forecasting Innovation Act of 2017, Section 201”, and the 
NOAA and DOC Strategic Plans focusing on enabling a Climate Ready Nation.

ENSO

https://www.commerce.gov/
http://www.noaa.gov/
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Forecast uncertainty narrows as time to event decreases. But it never 

becomes deterministic on these timescales.

Week 
Two

Monthly

Each prediction product has a skill 
profile and each stakeholder has a risk 
tolerance for a particular decision. 

Stakeholders use products that are skillful 
enough to meet their risk tolerance.

Sub-Seasonal to Seasonal Skill (Uncertainty) Profile  

https://www.commerce.gov/
http://www.noaa.gov/
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Sub-Seasonal to Seasonal Climate Services Through a National Weather 
Service Impact-Based Decision Support Services Lens

• The National Weather Service (NWS) implemented a new user-focused service 
paradigm known as impact-based decision support service (IDSS) across its 
service areas. 

• The IDSS paradigm employs a tiered approach to services, with service level 
depending on the stakeholder community.

• CPC collaborates extensively within NOAA, other federal agencies, the academic 
sector, and international partners to develop the foundational science capabilities 
for and to deliver S2S climate IDSS. 

• CPC’s role in the IDSS service delivery value chain is situationally dependent, i.e. 
sometimes we lead and sometimes we support.   Whole of government approach.

• The administration’s climate services strategy is to focus climate services on the 
challenges that pose the greatest risks and opportunities to society.

https://www.commerce.gov/
http://www.noaa.gov/
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Continuum of IDSS

Foundational Observations and Forecast Products and Services

What is the IDSS 
Management 
System (IMS)?

Public Impact-based Messaging Products & Services

Baseline IDSS

Targeted IDSS

Integrated IDSS

Increasing 
adaptation of 
NWS information 
for specific 
decisions

IDSS Service 
Levels:  Increasing 
direct interaction with 
Core Partners

Core Partners Only

All NWS Customers - Public, Weather Enterprise, General & Core Partners

All NWS Customers - Public, Weather Enterprise, General & Core Partners

Core Partners Only

Core Partners Only

https://www.commerce.gov/
http://www.noaa.gov/
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Examples of CPC Core Partners (Partial List)

NWS Weather Forecast Offices/Regions 
NWS River Forecast Centers

NOAA Regional Climate Centers and Regional 
Climate Services Directors USDA Climate Hubs

https://www.commerce.gov/
http://www.noaa.gov/
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Decision Support Services (DSS) for Core Partner: 
USDA

• Joint Agricultural Weather Facility (JAWF) and World Agricultural 
Outlook Board (WAOB):

• Weekly Weather and Crop Bulletin: 
• Used by  USDA to assess likely impacts on domestic and 

international crop production and commodity prices due to 
short-term climate variability. 

• Customized tools and products.
• Climate Hubs:

• Use CPC prediction and monitoring products to deliver science-
based, region-specific information in agricultural contexts.

USDA Climate Hubs

https://www.commerce.gov/
http://www.noaa.gov/
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Decision Support Services (DSS) for Core Partners: 
NIDIS and USDM

• National Integrated Drought Information System 
(NIDIS):

• CPC provides custom S2S prediction and science 
briefings to the NIDIS program and the NIDIS 
Regional Drought Early Warning Systems.

• CPC is collaborating with NIDIS to develop improved, 
objective drought prediction products. 

• United States Drought Monitor (USDM):
• CPC partners with the National Centers for 

Environmental Information (NCEI), United States 
Department of Agriculture (USDA), and the National 
Drought Mitigation Center (NDMC) to co-produce the 
USDM with and for a large number of stakeholders 
from across the country.

https://www.commerce.gov/
http://www.noaa.gov/
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CPC Targeted DSS for NWS Field: Week-2 Key Messages

https://www.commerce.gov/
http://www.noaa.gov/
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Longer Term Baseline DSS Example: CPC Products are Part of End to End DSS

https://www.commerce.gov/
http://www.noaa.gov/
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Climate Services: Future Actions

• Work with core partners to understand their S2S product needs including decision 
thresholds/triggers and preferred formats for products. 

• Co-develop products with partners to meet those needs.

• Provide rigorous estimates of forecast skill/uncertainty that are based on 
extensive reforecasts, and which are meaningful to partners.

• Provide interactive tools that allow users to tailor prediction information to their 
own risk tolerance.

• Get clarity on NWS constraints on developing S2S products for the private sector, i.e. the 
Fair Weather Report.

• Perform quantitative evaluation of the impact of CPC products and services (pending 
resources).

https://www.commerce.gov/
http://www.noaa.gov/
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Understanding/Estimating S2S Predictability Limits

From J. Curry (2018).

https://www.commerce.gov/
http://www.noaa.gov/
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Climate Prediction: Future Actions

• Establish rigorous paradigms for prediction tool evaluation based on extended, cross-validated 
reforecasts:

• Revisit previous events that weren’t well predicted.

• Perform multi-faceted, multi-timescale predictability diagnostics including event specific diagnostics, 
i.e. Hoell et al. study on predictability of the 2017 Northern Plains Drought. 

• Focus research on understanding and predicting sub-seasonal modes of climate variability, whose 
impacts can be (much) larger than seasonal modes, i.e. ENSO:

• Madden-Julian Oscillation (MJO)

• Stratospheric sudden warming

• Focus research on reducing systematic errors that limit predictive skill.

• Focus research on understanding and predicting large-scale regime transitions, especially those 
impacting precipitation.

https://www.commerce.gov/
http://www.noaa.gov/
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Final Thoughts

• CPC collaborates across the weather, water, and climate enterprise to co-produce sub-
seasonal to seasonal prediction and decision support services products.

• CPC partners with numerous organizations to deliver impactful sub-seasonal to seasonal 
climate decision support services in response to stakeholder needs. 

• CPC’s role in the decision support services value chain is situationally dependent and  
follows the NWS tiered paradigm from general services through custom products for core 
partners.

• CPC continually evaluates our decision support services portfolio both in terms of existing 
products/activities as well as possible expansion of this portfolio. 

• Please feel free to reach out to me to discuss any of the topics covered in this presentation.

https://www.commerce.gov/
http://www.noaa.gov/
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Extra Slides

https://www.commerce.gov/
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Department of Commerce // National Oceanic and Atmospheric Administration // 17

Baseline IDSS

Increasing adaptation of NWS information for specific decisions

Increasing direct interaction with Core Partners

Forecasters directly send 
IDSS Graphic Packages, and 

conduct Webinars to all 
Core Partners, focusing on

general impacts.  They 
respond to Core Partner 
questions in NWSChat.

Targeted Webinars, 
Emails, Graphics Packages, 

etc. to subsets of Core 
Partners to convey 

impacts based on their 
customized thresholds in 

a way tailored to their 
needs

Integrated One on One 
Virtual or Onsite Support 

to an Individual Core 
Partner that requires on-

demand customized 
impact information

Targeted IDSS Integrated IDSSPublic Services

NDFD drives general 
forecast information, while

forecaster generated 
Weather Graphics and

Social Media posts convey 
general impacts.

Messaging Foundation

Continuum of Impact-based Messaging Services

https://www.commerce.gov/
http://www.noaa.gov/
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Product frequency:
• Produced once per month, archive 

going back to 2016 available.

Assessment Provides
• Review of observations and 

predictions for most recent season
• Assessment of predictability

Example predictability result 
for February 2021
• Much-below normal temperature in 

February 2021 wasn’t predictable 
beyond one month lead.

Real-Time Attribution/Diagnostics/Predictability Assessment

OBS

AC=-0.4
CFSv2

IC=Dec2020

AC=0.68
CFSv2(3 ̶ d ̶ L)

IC=Jan2021

https://www.commerce.gov/
http://www.noaa.gov/
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Precipitation Prediction Grand Challenge Example
Failure to Predict Drought Amelioration

California Percent Area in U.S. Drought Monitor Categories

• Rapid amelioration of the 2011-2017 CA drought was due to a large number of atmospheric river 
events. They formed and penetrated to CA after persistent large-scaling ridging over the eastern 
Pacific broke down. 

• This occurred despite an ongoing La Niña, which tends to support ridging and below-normal 
precipitation in this region. 

All models failed to predict this regime transition of the large scale atmospheric 
state and subsequent heavy rains beyond about two weeks lead. 

https://www.commerce.gov/
http://www.noaa.gov/


Department of Commerce // National Oceanic and Atmospheric Administration // 20

Key Science Challenges to Improving S2S Precipitation 
Prediction Skill

NMME 
2015

Obs.
2015

NMME 
2016

Obs. 
2016

NMME 
2017

Obs. 
2017

State of the art NMME first season precipitation forecasts for winters of 2014-2017 were consistently of wrong 
sign over California and most of the west. Is this due to a limit in predictability, or missing or misrepresented 
physical processes? 

https://www.commerce.gov/
http://www.noaa.gov/
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