
Where do you get your weather 
forecasts from?

Type your answer in the chat box



Forecasting History



Short-Range Forecasts (0-7 Days)

• Mostly based on weather forecasting models
• Start with current observations as initial conditions

• Use physics to simulate changes in the weather

• Exact forecasts may be adjusted by the provider
• NWS, private services, local media, etc.



From the Center for Multiscale 
Modeling of Atmospheric Processes



Causes of Model Error

• Initial conditions are off or 
incomplete

• Models lack resolution
• Errors beget errors
• Chaos in nature



Medium-Range (1-4 Weeks)

• Beyond most weather models’ skillful ability
• Instead, climate forecast models are often used

• Lower resolution, but run for a longer time

• Simulate processes in the ocean and atmosphere

• Forecasts are given as probabilities instead of exact 
temperatures or precip. amounts



Ensemble Forecasting

• Climate models are often run in ensembles
• A set of models with slightly different initial conditions



CPC Outlooks
• The NWS Climate Prediction Center issues 

temperature and precipitation outlooks for:
• 6 to 10 days

• 8 to 14 days

• 3 to 4 weeks

• 1 month

• 3 months



CPC Outlooks



Interpreting CPC Outlooks

Below normal Above normalNear normal



Interpreting CPC Outlooks
Equal Chances 40% Chance of Above-Normal

33%: Below 
normal

33%: Near 
normal

33%: Above 
normal



Long-Range (1-6 Months)

• Typically based on:
• Climate forecast models

• ENSO phase, mainly in winter

• Trends in recent years (warming temperatures)

• Persistence



Seasonal Outlook Accuracy

Perfect!Terrible! Coin Flip

Winter
Temp. & Precip.

Summer 
Temp.

Summer 
Precip.



What Can CPC Outlooks Tell Us?

• The change in likelihood of above- or 
below-normal temps/precip.
• Compared to climatology (33% chance)

• Factors driving those changes
• From Prognostic Discussions

• What the large-scale patterns may look like



Long-Range Outlook Example



What Can’t CPC Outlooks Tell Us?

• The intensity of above/below normal conditions
• The odds of less-likely outcomes
• Variability within a 

given period
• How to act in response 

to an outlook

40% chance of
above normal?



Seasonal Hurricane Outlooks



Important Caveats

These forecasts can’t 
say whether a storm 

will affect you!

All it takes is one 
storm to make it a 

memorable season!



Extended Range (6+ Months)

• Often based on the 
predicted ENSO 
pattern or recent 
trends vs. climatology

• Typically limited skill 
or useful guidance



What to Trust

• Short-range forecasts from 
trusted providers such as NWS

• Medium-range/seasonal 
outlooks in the cool season 
based on solid science

• Our quirky weather in North 
Carolina will continue!



Any questions?

Understanding weather forecasts



How do you use weather data?

Type your answer in the chat box



Weather Stations in NC

https://products.climate.ncsu.edu/cardinal/scout



ECONet

• SCO’s monitoring 
network

• 43 research-grade 
stations

• Measurements every 
one minute



ASOS/AWOS

• Based at airports
• Includes the NWS’s 

primary reporting 
sites (e.g., RDU, ILM)

• Hourly observations, 
some since 1940s



RAWS

• Forestry and fire 
weather monitoring 
stations

• Hourly observations
• Winds measured at 

20 ft. (vs. 33 ft.)



COOP

• NWS Cooperative 
Observer network

• Sensors record daily 
temperature and 
precipitation data

• Many long-term sites



Coastal/Offshore Networks

• Includes buoy, NOS, 
and CMAN sites

• Hourly observations 
for basic weather 
variables (temp., 
winds, pressure)



What Don’t We Collect?



Our ECONet 
Stations

10 meters
(33 feet)

2 meters

6 meters

10 meters



Wind Sensors



2-Meter Instrumentation

Temp., RH

Radiation

Wet Bulb 
Globe Temp.

All Weather



Tipping Bucket Rain Gauge



Leaf Wetness Sensor



Soil Temp./Moisture Sensors



Data Communication



ECONet Data Overview

43 stations
×   20 variables per observation
× 60 observations per hour
× 24 hours per day

1,238,400 data points per day!



climate.ncsu.edu

















Our Climate Blog

• Monthly climate summaries
• Recent event recaps
• Historical event reviews
• Other weather & climate tidbits

climate.ncsu.edu/climateblog



Any questions?

Weather data collection and access



CoCoRaHS

Community Collaborative Rain, Hail, & Snow Network

www.cocorahs.org



CoCoRaHS Reports on Aug. 18



CoCoRaHS Condition Monitoring

• Observers send weekly-ish 
descriptions of conditions 
in their area

• Highlight signs of 
wetness/dryness to the 
landscape, and any recent 
changes



iSeeChange.org

• Observers note climate 
impacts in their areas

• Weather, wildlife, and 
landscape

• Community reports can help 
identify local issues and 
concerns



Any final questions?

Thanks for joining!

Corey Davis
cndavis@ncsu.edu

@SciDavis

State Climate Office
sco@climate.ncsu.edu

@NCSCO
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