
El Niño Impacts to DC-MD-VA Region 

Winter 2026-2027 Outlook
The 10 warmest years on record have all occurred since 2015. The January to December 2025 global surface temperature is 

ranked as the third warmest year in the NOAA 174-year record, which began in 1850.
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The winter of 1957–58 in Washington, D.C., was an unusually severe and snowy season that accumulated a total of 40.4 inches of snow. Measurable 

snow fell across five consecutive months, starting in November 1957 and lasting through March 1958. Strong winds whipped up four- to five-foot snow 

drifts and knocked down numerous power lines across the area.

• A Nor’easter in mid-February pushed up from the Gulf of Mexico, tracking over Georgia and the Carolinas before emerging at the Virginia Capes. It 

pulled intense Atlantic moisture over the sub-freezing interior, dropping 12 to 15 inches of snow across a vast swath of the state. Washington, DC 

recorded 14.4 inches, Baltimore tracked 15.5 inches, and Charlottesville recorded 12.3 inches. A wet snow event in March caused roof collapses, 

widespread downed trees, and paralyzed transportation networks from Virginia through New England.

Jet Stream Changes in 1957-1958 – El Niño Record Chaos



El Nino changes the overall stability of weather across the 

Nation with clear indicators of abnormally warm years.

Severe Weather Events - 2003 

A prolonged and destructive tornado outbreak sequence 

occurred across much of the Great Plains and eastern United 

States within the first half of May 2003.

• 363 tornadoes were reported from May 3-11 with 62 of 

those tornadoes being rated F2 or higher. It led way to May 

2003 being the most active month for tornadoes of all-time 

(542) until it was surpassed by April 2011 with 773.

• The May 2003 tornado outbreak killed 42 people and 

injured more than 600 others.

Wildfires – 2003 Global and National Trends

In 2003, during one of the hottest summers Europe 

experienced up to that point, a series of extremely 

devastating blazes in the taiga forests of Eastern Siberia 

destroyed over 55 million acres (22 million hectares) of land.

From 2020-2022, drought and extreme heat caused US tree 

decay and degradation widespread was reported which 

indicates more vegetation is at risk of burn for 2023-2024.

Regional Impacts During El Niño Winter 2003-2004

In Baltimore City, bus and commuter train operations were 

suspended during the storm. The historic B&O Railroad 

Museum roof collapsed, damaging priceless exhibits. 

• 24 homes were condemned and two homes were 

demolished after suffering structural collapses. 

• A 5-story building downtown had to be evacuated after 

support beams buckled. 

• In Harford County, the roof of two homes, a sunroom, and 

a deck collapsed

El Niño Impacts: 2003



The 1995-1996 winter in Washington, D.C., is historically 

remembered for the epic Blizzard of 1996 and ranks as one 

of the snowiest winters in D.C. history, accumulating roughly 

46 inches of total seasonal snowfall.

In the 1972-1973 and the 1997-1998 El Niño events 

Washington DC reported exceptionally warm swings through 

the season and a nearly snowless winter overall.

The 2009–2010 moderate-to-strong El Niño winter fueled a 

record-shattering season in Washington, D.C., delivering a 

historic 56.1 inches of total snowfall.

• December 18–19, 2009 Storm: Dropped 16.4 inches of 

snow ahead of the main winter peak.

• February 5–6, 2010 ("Snowmageddon"): Dumped roughly 

18 to 24 inches of snow on the city.

• February 10–11, 2010 Follow-up: Added another foot of 

snow just days after Snowmageddon.

The Virginia 2009-2010 Winter began with a December 

Snowstorm: 

• December 18–19, 2009, western and northern parts of 

the state received 10 to 20 inches of snow or more

January 22–23, 2016. Impact: Dropped roughly 17.8 inches 

to over 2 feet of snow across the D.C. region, paralyzing the 

city for days.

• The 2-day storm dumped a new record of 29.2 inches of 

snow at BWI Airport, breaking the previous 2003 record.

Historically, El Niño and La Niña events 

tend to develop during the period Apr-

Jun, and they tend to reach their 

maximum strength during Oct– Feb, 

typically persist for 9-12 months, 

occasionally persisting up to 2 years, 

and typically reoccur every 2-7 years.

Past ENSO Years

Past Strong El Niño Years
The CPC ENSO forecast is released at 9am (Eastern Time) on the second 

Thursday of each month. 

https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/?enso_tab=enso-iri_plume 
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El Niño – Helpful Trend Notes
The 1982-83 El Niño contributed to an estimated $4.1 trillion in global income 

losses in the five years that followed, and the 1997-98 El Niño contributed to an 

estimated $5.7 trillion in losses, according to new research.

• The winter season of 1997-1998 with a very strong El Niño occurring was one 

of the wettest on record across California, with double the normal amount of 

rainfall and about $850 million in flood and storm damage statewide.

• The winter El Niño season of 2002-2003 produced heavy rainfall across most 

of the Western US resulting in widespread power outages reaching over 1.1 

million outages and torrents of floodwater causing damage. In coastal areas 

some sites saw 6 inches of rain in less than 24 hours while mountains saw 

heavy snowfall. 

Median losses from incoming El Niño events could be at least $3 trillion by 2029.

Major El Niño events can raise local sea level by around 6-10 inches in California 

during the winter rainy and stormy season through a combination of northward-

propagating coastally-trapped Kelvin waves and thermal expansion of seawater. 

• While that might not seem like a lot, this (temporary) increase will occur atop 

an additional (permanent) 6-10 inches of sea level rise that has accumulated 

due to global warming over the past century. 

• Levels could be as much as 2-3 feet higher than usual during major winter 

storms this year, and even higher than that should a storm coincide with the 

usual King Tides. 

The odds of amplified or “blocking” high pressure systems in the Pacific 

Northwest is considerably higher during El Niño summers and autumns. 

• That means that the odds of major heatwaves and fire weather events may be 

especially high in this region later this summer, and this could spell wildfire-

related trouble given widespread drought.

https://www.science.org/doi/10.1126/science.adf2983


Smoke particles can reduce the size of water droplets in 

cumulus clouds, increasing cloud reflectivity and potentially 

suppressing rainfall.

A recent study found that over the past 40 years, average 

yield losses due to ozone were 6.1% for soybean and 3.5% 

for maize, with soybean being more sensitive.

Wildfire smoke exposure lowers dairy cow milk production, 

reduces feed efficiency, and increases systemic 

inflammation.

Wildfire smoke significantly reduces egg production in 

chickens due to environmental stress, reduced lighting, and 

respiratory irritation.

Smoke plumes actively scoop up, transport, and spread 

living fungal spores across long distances

“Super El Niño” is simply a colloquial term used to refer to “very strong” El 

Niño events–i.e., those which are among the top 3 or 4 events in the reliable 

satellite record dating back to the late 1970s and characterized by an 

ONI/RONI value of +2°C or above.

In addition to boosting odds of a robust summer monsoon across the 

mountain and desert interior, there will likely also be an increased chance of 

abnormal convective activity across California. 

Much like a snowflake, no two El Niño, La Niña, or Neutral ENSO years 

are alike. Some news outlets may attempt to draw correlations where there 

are none and may miss key connections to international impact.

• 2015: Key events included historic Texas/Oklahoma floods, severe West 

Coast drought and wildfires, and a record-warm year for western states.

• 2016: Key events included significant flooding in Louisiana and Texas, the 

destructive Gatlinburg wildfire, and severe drought.

El Niño: Historic Comparisons
A study across several agricultural areas in the U.S. found that wildfire 

smoke events have increased over time, affecting approximately 20% of 

growing season days, especially in July and August.

Dense wildfire smoke can reduce light intensity, limiting the energy 

available for photosynthesis and potentially slowing plant growth.

• Accumulation of particulate matter on leaves can interfere with 

normal plant function by promoting stomatal closure, reducing gas 

exchange, and limiting photosynthetic activity.

• Prolonged periods of haze may slow the accumulation of growing 

degree days (GDD), potentially delaying crop development and 

maturity. 

• In northern production regions with shorter growing seasons, such 

delays could increase the risk of frost damage to crops before 

physiological maturity

Wildfire Smoke Crop Risks



What May El Niño Bring Throughout the 2026-2027 Winter



The El Niño of 2015-16 equaled the El Niño episode registered in 1997-1998. These two episodes are the strongest El Niño events observed in the 

recent decades. However, when measuring additional parameters, such as shifts in atmospheric deep convection and subsurface ocean temperatures, 

the 2015-16 event was weaker than the great El Niño of 1997-98 bringing especially unseasonal warmth in Quebec, the central Prairies, and Yukon.

ENSO Index: Strong El Niño Winter Risk

Number of years with below-average 
snowfall during the 13 moderate-to-
strong El Niño winters (January-March 
average) since 1959. Red shows locations 
where more than half the years had 
below-average snowfall; gray areas 
below-average snowfall less than half the 
time. NOAA Climate.gov map, based on 
ERA5 data from 1959-2023 analyzed by 
Michelle L'Heureux.

Snowfall during moderate-to-strong El 
Niño winters (January-March) 
compared to the 1991-2020 average 
(after the long-term trend has been 
removed). Blue colors show more 
snow than average; brown shows less 
snow than average. NOAA Climate.gov 
map, based on ERA5 data from 1959-
2023 analyzed by Michelle L'Heureux.







Strong El Niño events can send more planetary wave energy into the 

stratosphere, frequently disrupting or weakening the polar vortex.

• When the polar vortex weakens or splits, it loses its grip on tight 

Arctic air containment, allowing severe cold outbreaks and winter 

storms to push south into North America and Europe.

• Experts warn a strengthening Super El Niño could drive a volatile, 

storm‐heavy 2026–2027 winter.







During El Niño years, Virginia experiences a notable increase in coastal wave heights 

and flood risks, primarily driven by regional atmospheric shifts alter wind patterns 

over the Atlantic, often translating to sustained wind events that push massive 

volumes of water directly toward Virginia's beaches and bays.

• Water around Hampton Roads is up to 14 inches higher than it was in 1950. 

High tide flooding occurs when water levels exceed 1-2 feet above the daily average 

high tide (the threshold for minor high tide flooding).

Sea levels along Maryland's coast are up to 10 inches higher than they were in 1950. 

• Cities like Annapolis and Baltimore rank among the top nationwide for worsening 

high-tide "nuisance" flooding, which occurs independently of major storms.

• With more sediment deposit at the mouths of rivers from amplified flash flood 

runoff, result in greater rates of erosion and faster loss of sea floor.

Ocean eddies are getting stronger and more energetic across major parts of the 

world's oceans. Satellite observations and ocean studies show that swirling eddy 

activity is intensifying.

• Eddies alter localized nutrient distribution and water temperatures. This can 

disrupt plankton cycles—the foundation of the Chesapeake Bay food chain—and 

create optimal environments for harmful algal blooms that threaten the region's 

economically vital oyster and blue crab populations

• Higher sea surface temperatures feed energy into the atmosphere, creating 

stronger winds that generate bigger waves and greater wave power.

A new study finds the strongest nor'easters have intensified over the last 80 years, 

with a 6% increase in peak wind speeds resulting in a nearly 20% increase in 

destruction potential. https://www.pnas.org/doi/10.1073/pnas.2510029122 

Changes to Tides: Higher Wave Heights

https://www.pnas.org/doi/10.1073/pnas.2510029122


Defined Threat: Condensed Period to Adjust
The change in heating is not just that it is baseline creeping upwards, it is that we built to norms from a window of time 
in stable conditions that we will not be returning to during the next few lifetimes. This means infrastructure was simply 
not build to withstand.

• The weather hazards defined in previously slides will amplify rapidly in coming decades as the temperature 
continues to rise.

• Acclimation periods will reduce rapidly as temperatures vary outside of human capacity, and materials will face 
comparable strain.

When comparing the historic warming period, it is critical to annotate which materials shift from rapid heating and may 
push against or pull away from partnered materials or stress the binding type for future concerns of structural stability.
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