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What is RENCI?
• RENCI: Renaissance Computing Institute

• State organization with locations around 
NC

• Brings together expertise from around the 
state

• Goal: apply technology to solve problems 
in NC
– Do exploratory, proof of concept applications



RENCI Activities
• One focus: disaster 

studies and EM
• Talk to state and 

county EMs to find 
“bottlenecks” in 
system

• Use technology to 
solve bottlenecks
– Flooding, storm 

surge, icing
– Communication 

issues
– Data sharing



NC History of Hurricanes

• Have you experienced a hurricane?



Hurricane Basics
• Hurricane or 

tropical cyclone
– Low pressure 

system, no front 
attached

– Forms over 
tropical or 
subtropical 
waters

– Organized 
circulation Hurricane Mitch, 1998 Central America 

(www.sciencepolicy.colorado.edu)



Favorable Conditions
• Ocean temp: at 

least 80°F for 150 ft
• Atmosphere allows 

for instability 
• At least 300 miles 

from equator
• Disturbance at the 

surface
• Not much change in 

wind speed with 
height From NASA, Hurricane Wilma 

in October 2005



Where Storms Form

• 7 basins

From nws.noaa.gov



Other names

• Hurricane
• Tropical cyclone
• Typhoon
• Willy-willy: Australia

Tropical cyclone Isobel over W Australia 
(from Australia Bureau of Meteorology)

Presenter
Presentation Notes
Tropical cyclone: SW Pacific, SE Indian Ocean

Typhoon: NW Pacific west of the dateline



Disturbances Can Come From…
• Easterly Waves 

(majority)

• West African 
Disturbance Line

• Tropical Upper 
Tropospheric Trough

• Old Frontal Boundary

Presenter
Presentation Notes
Easterly Waves: Also called tropical waves, this is an inverted trough of low pressure moving generally westward in the tropical easterlies. A trough is defined as a region of relative low pressure. The majority of tropical cyclones form from easterly waves.��

West African Disturbance Line (WADL): This is a line of convection (similar to a squall line) which forms over West Africa and moves into the Atlantic Ocean. WADL's usually move faster than tropical waves.��

TUTT: A TUTT (Tropical Upper Tropospheric Trough) is a trough, or cold core low in the upper atmosphere, which produces convection. On occasion, one of these develops into a warm-core tropical cyclone.��

Old Frontal Boundary: Remnants of a polar front can become lines of convection and occasionally generate a tropical cyclone. In the Atlantic Ocean storms, this will occur early or late in the hurricane season in the Gulf of Mexico or Caribbean Sea. 





Purpose of Tropical Cyclones

• Weather: keeps balance 
of Earth’s energy 
budget
– Cyclones take heat stored 

in the ocean and transfer 
it to the upper 
atmosphere

– Upper level winds carry 
that heat to the poles

– Polar regions: not as cold
– Tropics: do not overheat 



Modify Storms?

1. Seed storms with silver iodide
2. Place substance on ocean 

surface
3. Nuke the storm
4. Add water absorbing 

substances 
5. Cool surface waters with 

icebergs
6. Harness a storm’s energy

Problem: storms are too big and too 
powerful to modify

• Entire human race used energy 
at a rate less than 20% of the 
power of hurricane (1993 World 
Alamanac)

Presenter
Presentation Notes
http://www.aoml.noaa.gov/hrd/tcfaq/tcfaqC.html



Saffir-Simpson Hurricane Scale
• Where do the winds come 

from?
– Rising air in storm needs 

to be replaced
– More air moves in near the 

surface

• Category 1: Minimal
• Category 2: Moderate
• Category 3: Extensive
• Category 4: Extreme
• Category 5: 
Catastrophic (winds > 155 

mph)

• Category clip

http://hosted.ap.org/specials/interactives/_national/hurricanes/index_categories.html?SITE=AP?SECTION=HOME


Main Parts of Tropical Cyclone

• Eye
– Relatively calm
– Winds ~15 mph, 20-40 miles 

across
– Birds can be trapped

• Eyewall
– Produces heavy rains, 

strongest winds
– Indicator of storm’s intensity

• Rainbands
– Curved bands of clouds and t- 

storms
– Trail away from eyewall
– Heavy bursts of rain, wind, 

tornadoes

Hurricane Isabel satellite 
loop

Presenter
Presentation Notes
Trapped birds are sometimes seen circling in the eye, and ships trapped in a hurricane report hundreds of exhausted birds resting on their decks. The landfall of hurricane Gloria (1985) on southern New England was accompanied by thousands of birds in the eye.

The sudden change of very strong winds to a near calm state is a dangerous situation for people ignorant about a hurricane's structure. Some people experiencing the light wind and fair weather of an eye may think the hurricane has passed, when in fact the storm is only half over with dangerous eyewall winds returning, this time from the opposite direction within a few minutes.



Hurricane Isabel was a long-lived Cape Verde hurricane that reached Category 5 status on the Saffir-Simpson Hurricane Scale. It made landfall near Drum Inlet on the Outer Banks of North Carolina as a Category 2 hurricane. 

http://www.srh.noaa.gov/srh/jetstream/tropics/isabel.htm
http://www.srh.noaa.gov/srh/jetstream/tropics/isabel.htm
http://www.srh.noaa.gov/srh/jetstream/tropics/isabel.htm


Size of Tropical Cyclones
• Average: 300 miles 

wide
• Size is NOT an 

indication of 
intensity

• Largest: Typhoon Tip 
(1979), 675 mi 
radius

• Smallest: T.C. Tracy 
(1974), 30 mi radius

From nhc.noaa.gov



Why Name Storms?
• Less chance for 

error than lat/lon 
method

• Using female names 
became widespread 
during WWII

• Male and female 
names in 1979

• Name retired when 
storm is very deadly 
or costly

From nhc.noaa.gov



Tropical Cyclone Hazards (1/4)

• Storm surge
– Water pushed towards the shore by the 

force of winds swirling around the storm
– Can increase avg water level > 15 ft
– Wind driven waves are superimposed on 

storm tide
– Level of surge determined by slope of 

continental shelf

From nhc.noaa.gov



Tropical Cyclone Hazards (2/4)
• Wind and category do 

not include gusts or 
longer squalls

• Much damage in 
windstorms is caused 
by flying debris

• Most typical type of 
debris: wooden planks 
in tornadoes
– 15 lb 2x4 would travel 

at 100 mph in a 250 
mph squall or tornado 
that can occur during a 
hurricane

From nhc.noaa.gov



• Inland flooding
– Before and after arrival 

of winds from storm, 
flooding potential from 
rain can occur

– Ex: Houston, 3 ft of rain 
over 5 days

• 78% of children killed 
by T.C. drowned in 
freshwater floods

• Types of flooding
– Flash
– Urban
– River

Tropical Cyclone Hazards (3/4)



Tropical Cyclone Hazards (4/4)
• Tornadoes

– Most likely to occur in 
right-front quadrant of 
hurricane

– Also found embedded in 
rainbands

• More than half of 
landfalling hurricanes 
produce at least 1 
tornado

• Tornado winds + winds 
from hurricane = 
substantial damage

From nhc.noaa.gov



Where Does Storm Info Come 
From?

• NOAA’s National Hurricane Center in 
Miami, FL
– Maintains a continuous watch on tropical 

cyclones over the Atlantic, Caribbean, Gulf 
of Mexico, and Eastern Pacific from May 
15-Nov 30

– Issues watches and warnings on tropical 
cyclones

– Watches and warnings reported through 
the media and NOAA weather radio





Why NC-FIRST?

• We want to help EMs in decision 
making process by making weather 
info more available, intuitive

• Talked to a sampling of EMs
– Difficult going to multiple weather pages 

and searching for data

• Modeled after OK-FIRST



What is NC-FIRST?

• Two components
– Classroom training on 

weather data 
– Weather data portal

• Developed for NC EMs

• Working with partners 
at NWS and State 
Climate Office



What NC-FIRST Hopes to Achieve
National Weather Service

forecasts, warnings

Emergency
Management

preparedness, response, action

Media
information

to and from public

• Enhanced communications
• More informed decisions
• Education, preparation, and 
response on the LOCAL level



NC-FIRST: Classroom Training

• Classroom training
– Meteorologists teach 

EMs how to interpret 
weather data

– Other classes to follow
• T-storms/tornadoes
• Winter weather
• Flooding
• Drought/Fire Weather



NC-FIRST: Weather Data Portal
• Weather Data Portal

– Accumulates weather 
data in one place

– Tailored to EM’s county

– Divided by disaster 
type 

– Once participant takes 
class, granted 
password access to 
page

• Tropical weather 
section of portal is 
complete



Counties with 1 or More EMs 
Trained on NC-FIRST Tropical 

Weather
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