
Building a Climate Ready Nation: The 
Importance of Seasonal Predictions 

for Food and Water Security

Dr. Sarah Kapnick
NOAA Chief Scientist

2023 US CLIVAR Summit
August 1, 2023



Department of Commerce // National Oceanic and Atmospheric Administration // 2

S2S in Context: Big Picture 
● Climate change is 

fundamental to the US and 
global economy

● Subseasonal and 
seasonal extremes 
(temperature, precip, 
storms) have 
consequential & costly 
impacts

● Increasing skill and 
predictability is becoming 
increasingly important for 
managing risk
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Why Do We Need Advancements in S2S: Impact ($) 



Department of Commerce // National Oceanic and Atmospheric Administration // 4

Why Do We Need Advancements in S2S: Impact ($) 

Drought: (Often) Slower Onset Tropical Cyclone: Acute Onset
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Physical + Social Science = Exposure

Source: OMB White Paper Climate Risk Exposure: An Assessment of the Federal Government’s Financial Risks to Climate Change (2022)

Understanding risk: Where is adaptation critical to reduce impacts?
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PCAST Report
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S2S in Context: NOAA’s Mandate 
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S2S in Context: NOAA’s Strategic Goals

Accelerate Growth 
and Transformation 

of the Blue 
Economy

Build a Climate 
Ready Nation

Make Equity 
Central 

NANOAA

NOAA Contributes to Understanding Our Earth System 
Through Weather, Climate, and Ocean Enterprises
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NOAA Products: Temperature & Precipitation Outlooks
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NOAA Products: Drought Outlook

• Critical outlook used 
by water managers 
and agriculture

• Insurance contracts 
are written from 
drought outlook and 
monitor
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S2S Advancements Require Earth System Approaches
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Kirtman et. al. 2014

S2S Advances Through Partnerships
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NMME: Research Multi-Model Effort 

● Produces **global** climate 
information every month

● Monthly variables
○ 200 hPa Geopotential Height
○ Total Precipitation
○ Sea Surface Temperature
○ Maximum Temperature
○ Minimum Temperature
○ Reference Temperature
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Not Just a Domestic Issue… S2S Matters For All

Source: WMO

• President’s Emergency Plan 
for Adaptation and Resilience 
(PREPARE) → improve the 
ability of more than half a 
billion people in developing 
countries to adapt to and 
manage the impacts of climate 
change by 2030

• COP27: USAID and NOAA 
provide $33M to provide at 
risk communities with early 
warning systems
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NOAA 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: 
○ Famine early warning system (FEWS)
○ Disaster risk reduction (DRR)
○ Excessive heat forecasts

Drought

Precipitation



A note on the developing El Niño
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Some of the most extreme years: El Niño
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Past El Niños: Precipitation Patterns
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Past El Niños: Crop Yield Teleconnections

Figure 1: Global-scale yield anomalies relative to expected yields 
during past El Niño events. Boxplots show the interquartile range 
and median of the yield anomalies, with the mean denoted by a 
white square. The size of each point corresponds to the strength 
of the El Niño in Oct-Dec during that year

Figure 2: Historical crop yield conditions during El Niño events for wheat, maize, sorghum, 
rice, and soybeans. In countries with more than one crop affected the color reflects the 
strongest effect. 

Material courtesy Andy Hoell, NOAA PSL
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What We Don’t Know!

Material courtesy Andy Hoell, NOAA PSL

• No previous strong El 
Niño has developed 
under such warm 
conditions

• With hotter than average 
conditions expected 
globally, will 
precipitation offset 
temperature stress to 
protect food production? 

Record high global 2m air temperatures during Summer 2023, and temperatures 
compared to 2022 and analog moderate-strong El Niño years. From 

ClimateReanalyzer.org and NCEP CFS data.
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Understanding Stakeholder Needs
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