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Our Mission



Office Locations



Our Local Office
Eastern part of North 

Carolina

Includes: Land areas, 

inland rivers, sounds, 

and adjacent ocean

Other parts of the 

state covered by 

other local offices 

(Raleigh, Wilmington, 

etc)



Open 24/7/365
Hurricane 

Florence

Staff here for 3 

to 7 days

Our building is 

designed to 

withstand storms

We stay when 

the weather is 

bad



Our Website
weather.gov/newport

Weather 

information from 

past events, 

current weather, 

and forecast

Explore the website 

and bookmark or 

save what you like

Go in depth as 

much as you need



7- Day Forecast
weather.gov/newport

Sky cover

High/low temperatures

Winds

Chance of precipitation



Weather Briefings
weather.gov/newport

Created prior to 

bigger events of severe 

weather



Weather Briefings
weather.gov/newport

January 2018 

Winter Storm

Hurricane 

Florence Impacts



Social Media
Search NWS Morehead City

Hurricane Florence Lead 

Up



Mobile Forecasts
mobile.weather.gov

Quickly access 

hourly forecasts, 

radar, and more 

from your local 

office, 

ANYWHERE in 

the country

Can work like a 

weather “APP” by 

adding it to home 

screen

Also works on PCs



What Is Climate?



Weather vs. Climate
• Weather: temperature, wind, clouds, 

precipitation; what’s happening outside 
right now

• Climate: average of weather conditions 
over a long time period https://speechfoodie.com/weather-definition-for-kids/

https://en.wikipedia.org/wiki/Desert_climate

https://www.worldatla
s.com/articles/what-is-

a-desert-climate.html





Climate Outlooks



Climate Prediction

• Not quite like weather prediction

♦ In terms of odds (probabilities)

♦ Averaged over longer periods of time (weeks to months)

http://www.cpc.ncep.noaa.gov/

http://www.cpc.ncep.noaa.gov/


CPC Outlooks:
6- to 10-Day and 8- to 14-Day

• Predicting chances for 

temperatures and 

precipitation to fall in the 

upper, middle, and lowest 
thirds.

♦ “40%” = 40-50% chance of 

that category (instead of 

the usual 33%)

• Issued every afternoon

♦ Automated on weekends

• Mainly based on weather 

and climate models

• Interactive and static 

displays



Climate Variability: 
Influencing Seasons



Climate Change



Climate Change

• Get comfortable with terminology

♦ The terms “climate change” and “global 

warming” are often used interchangeably

♦ Scientists prefer “climate change” because it 

describes the changes to the whole system, 

not just temperatures

♦ Many people still say “global warming”

• Be careful about your information 

sources!

♦ Blogs, news commentators, politicians often 

(usually) not trained in climate

♦ Would you go to a dentist to get heart 

surgery?



Climate and the 

Greenhouse Gases



Greenhouse Effect

• Greenhouse gases absorb heat 

(solar radiation)

♦ Radiate heat back to Earth’s 

surface 

♦ Major greenhouse gases 

include carbon dioxide (CO2) 

and water vapor (H2O) 

♦ Trace gases include methane, 

ozone, nitrous oxide, and 

CFCs

• Natural greenhouse effect is 

necessary for life on Earth 

• Concern:  Human activities are 

enhancing the greenhouse 

effect.



Carbon Dioxide Increasing 
Due to Human Activity

2019 peak: 411.6 PPM

http://www.esrl.noaa.gov/gmd/ccgg/trends/

http://www.esrl.noaa.gov/gmd/ccgg/trends/


Carbon Dioxide Increasing

Climate.gov https://www.climate.gov/sites/default/files/paleo_CO2_2018_1500.gif

https://www.climate.gov/sites/default/files/paleo_CO2_2018_1500.gif


…And So Are Other 
Greenhouse Gases



Global Temperatures Are Increasing

http://www.ncdc.noaa.gov/sotc/global/2015/13

Most obvious and most discussed impact of climate change

http://www.ncdc.noaa.gov/sotc/global/2015/13


…And Are Explained Only When 
Including Increased Greenhouse Gases

Source: IPCC



Global Temperature Analyses Agree

NASA, NOAA, MetOffice: relative to a common 1951 – 1980 base period

Right: Temperature over the past 1000-2000 years.  Uncertainty increases 

farther back in time, when temperature reconstructions are based on 

“proxy” data (ice cores, tree rings, corals, lake sediments, glaciers, 

boreholes, stalagmites, etc.).  Agreement improves with the instrumental 

records, beginning around 1850 A.D.



Symptoms of 

Climate Change



Sea Level Rise

• Melting of glaciers

• Thermal expansion



Sea Levels are Rising

Relative Sea Level Trend: Beaufort, North Carolina
The relative sea level trend is 3.22 millimeters/year with a 95% confidence 

interval of +/- 0.35 mm/yr based on monthly mean sea level data from 1953 to 
2019 which is equivalent to a change of 1.06 feet in 100 years.

https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8656483

https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8656483






Sea Levels are Rising

Relative Sea Level Trend: Oregon Inlet, NC
The relative sea level trend is 5.08 millimeters/year with a 95% confidence interval of 

+/- 0.35 mm/yr based on monthly mean sea level data from 1977 to 2019 which is 
equivalent to a change of 1.67 feet in 100 years.

https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8652587

https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8652587


0

2

4

6

8

10

12

2000 2020 2040 2060 2080 2100

R
el

at
iv

e 
Se

a 
Le

ve
l C

h
an

ge
 (

fe
et

)
Low

Intermediate-Low

Intermediate

Intermediate-High

High

Extreme

Projected Increase in Mean Sea Level 

Relative sea level change scenarios for Beaufort, NC associated with 6 different sea level 
rise scenarios.  The low and extreme scenarios represent the minimum and maximum of 

plausible future sea level rise.  
Data source: NOAA Technical Report NOS CO-OPS 083; Site: 2295.
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Projected Days of Future Flooding with 
Sea Level Rise in Beaufort, NC

Projected future days of minor flooding based on derived levels at Beaufort, NC under 
different sea level-rise scenarios.
Data source: NOAA Technical Report NOS CO-OPS 086.





Six of the seven highest precipitation events on 
record in North Carolina have occurred within 
the last 20 years.
https://sph.unc.edu/sph-news/north-carolina-tropical-cyclone-driven-coastal-flooding-is-worsening-with-climate-change-
population-growth/



Download or order posters of this at http://cpo.noaa.gov/warmingworld/

10 11 Indicators of a Warming World

The stratosphere (up here!) is cooling

http://cpo.noaa.gov/warmingworld/
http://www.noaanews.noaa.gov/stories2010/images/warmingindicators.jpg


How the Averages 
Affect the Extremes



Recent Temperature Trends

• Temperatures have 

warmed over the last 

century across the region.

• The warming is 

strongest during winter 

and for northern tier 

states.

Figure 2.7 Our Changing Climate, National Climate Assessment. http://nca2014.globalchange.gov

Recent temperatures (1991-2012) compared to 1901-1960

http://nca2014.globalchange.gov/


Recent Precipitation Trends

• Wetting in the north.

• Drying in the west and 

south.

Recent precipitation (1991-2012) compared to 1901-1960

Figure 2.12 Our Changing Climate, National Climate Assessment. http://nca2014.globalchange.gov

http://nca2014.globalchange.gov/


• In 2014, snow melt occurred 20–30 days earlier over North 

America than the 1998–2010 average.

Snow Is Melting Early



• 10 lowest minimum sea ice extents are the last 10 years.

• Multi-year ice is decreasing (ice is thinning).

• September Arctic sea ice extent is declining at a rate of -13.3% per decade.

Arctic Sea Ice Is Melting



Big Heat Is Increasing

(Big Cold is generally decreasing)

NOAA/NCEI Climate Extremes Index: http://www.ncdc.noaa.gov/extremes/cei

http://www.ncdc.noaa.gov/extremes/cei


Frost-Free Season Is Lengthening

Figure 2.10 Our Changing Climate, National Climate Assessment. http://nca2014.globalchange.gov

Recent length (1991-2012) compared to 1901-1960

http://nca2014.globalchange.gov/


Tornado Trends

Gensini and Brooks 2018

1979-2017

• Shifts in where tornadoes 

occur



Projected Temperature Change

• Average temperatures will warm 

across the region, annually and for 

all seasons

• Warm temperature extremes 

will continue to occur more 

frequently than cold extremes

• Uncertainty lies in greenhouse 

gas emissions scenarios

Figure 2.4, Our Changing Climate

National Climate Assessment: https://nca2018.globalchange.gov/

Top: 1986-2016 temperatures, compared to 1901-1960

Middle: Projected annual average temperature change in 

2036-2065, compared to 1986-2015

Bottom: Projected annual average temperature change in 

2070-2099, compared to 1986.2015

https://nca2018.globalchange.gov/


Projected Precipitation Change

• Wetting trend north, especially 

winter and spring.

• Drying trend south, especially 

winter and spring.

• Drying trend in the central US in 

the summer.

Figure 2.5, Our Changing Climate

National Climate Assessment: https://nca2018.globalchange.gov/

Top: 1986-2016 precipitation, compared to 1901-1960

Middle: Projected annual precipitation change in 2036-

2065, compared to 1901-1960

Bottom: Projected annual precipitation change in 2070-

2099, compared to 1901-1960

Red dots: changes large compared to natural variability

Hatched: changes are small and relatively insignificant

https://nca2018.globalchange.gov/


Takeaway Messages

• It’s real.

• It’s us.

• Experts agree.

• It’s mostly bad.

• It’s not too late to fix it.

Adapted from Ed Maibach, George Mason University’s Center for Climate Change Communication 



Climate Tools



Climate.gov 
Global Climate Dashboard

https://www.climate.gov/

https://www.climate.gov/


Climate Resilience Toolkit

https://toolkit.climate.gov/

https://toolkit.climate.gov/


Nags Head Case Study

Nags Head can’t ignore the rising sea

• Adaptation to coastal hazards, including sea level rise, is an 
important step to becoming resilient



NC King Tides Project

Snap the shore See the future



CoCoRaHS!

• Volunteer precipitation 

observation network

• Use standard, low-cost tools

• Report observations online

• Data used by weather, water, 

and climate experts

• Provides access to educational 

webinars, materials

http://www.cocorahs.org/

http://www.cocorahs.org/


Thanks for Your Interest!

erik.heden@noaa.gov 
sespiegl@ncsu.edu

www.weather.gov/moreheadcity


