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Presentation Outline 
●Tropical Rainfall/Flooding Forecast Challenges 
●Flash Flood Warnings/Flash Flood Emergencies 
●River Flood Warnings 
●Flood Impacts & Safety 
●Summary of Key Points 

 



Which of these storms caused the 
most direct deaths in the United 
States? 
●Category 5 Hurricane Andrew in 1992 

 
●Category 1 Hurricane Floyd in 1999 

 
●Tropical Storm Allison in 2001 

 



oAlmost 50% the 
deaths are due to 
storm surge 
 

oOver 80% of deaths 
are due to water 
 

oWind causes less than 
10% of deaths 

2,544 Fatalities From 1963–2012 

It’s Water, Not Wind 

Edward N. Rappaport, 2014: Fatalities in the United States from Atlantic Tropical 
Cyclones: New Data and Interpretation. Bull. Amer. Meteor. Soc., 95, 341–346. 
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Ranked in terms of Direct Deaths 
●Category 1 Hurricane Floyd in 1999: 56 (48 drowning in 
inland flooding) 
 

●Tropical Storm Allison in 2001:  41 Direct (24 in TX/LA, 22 
in Houston Alone) 
 

●Category 5 Hurricane Andrew in 1992:  26 
 



Category of Storm Doesn’t Matter 
for Impacts! (Especially Flood Related) 



TS Allison 2001 

 



TS Allison 2001 





Difficulties of Forecasting Tropical Rainfall 

Rainfall Forecast for Hurricane Arthur in 2014 



Hurricane Arthur Storm Total Radar 
Estimates 

Rainband 

Core of heavy 
rainfall near center 



Hurricane Matthew Forecast 
Challenge Affected Public Awareness 

 



Hurricane Matthew Forecast 
Challenge Affected Public Awareness 

 



Hurricane Matthew Forecast 
Challenge Affected Public Awareness 

 



Rainfall and Flooding Associated with a Tropical 
System is far more complex than just Track Related 

Hurricane Matthew Heavy Precipitation Factors in 2016 



Pre-Existing Conditions Matter! 

September 2016 – Percent of Normal Precipitation 



Rainfall Forecasts Must be Taken in Context 
 



Dangerous Flash Flooding Likely! 
 

A Flash Flood Watch Is In Effect  
 

Avoid unnecessary travel! 
 

If you must travel, remember to 
 “Turn Around, Don’t Drown!” 

• This is a dangerous and life 
threatening flooding event! 
 

• The rainfall forecast has increased to 
6 to 12 inches with locally higher 
amounts up to 15 inches possible 
across Eastern NC. 
 

• Given already high water levels, 
rainfall will have a difficult time 
draining in coastal areas, making 
the potential for rainfall flooding 
higher, possibly combining with 
storm surge to create higher 
inundation along coastal areas. 
 

• Peak heavy rainfall could arrive 
beginning Saturday well ahead of 
the winds and continue through 
Sunday.  
 
 

 



Hurricane Threat & Impact Graphics  
Convey Preparedness Information  

 





Hurricane Matthew Precipitation  



o Flash Flood or Flood Watches issued with 
around 48 hours of lead time for a heads up. 
 

o Flash Flood Advisories can be issued for minor 
nuisance type flooding. Some offices will also 
issue areal flood warnings below flash flood 
criteria. 
 

o Flash Flood Warnings (FFW) are issued for 
rapid rising water that creates a significant 
threat to life and property!  Action should be 
taken immediately to retreat to higher ground 
and travel is highly discouraged. 

 
o After the rain ends, or the danger of flash 

flooding has subsided, a Flood Advisory can be 
issued to ramp down from the FFW as needed.  
In the case of Matthew, Areal Flood Warnings 
(FLW) were used to reflect the long term 
lingering flooding. 
 

Local Office Flooding Products 
(Short Fused or Rapid Onset) 



o Roads impassable from deep water (2-3’ or greater) 
 
o Widespread areas of deep water 
 
o Flooding inside homes or other structures causing 

damage 
 
o Vehicles becoming swept off a roadway 
 
o Flowing water that could cause road wash-outs, scours, 

sink holes, or loss of low-lying bridges 
 
o Any sudden rise in water that could lead to fatalities or 

significant damage 
 
o Dam failures 

For the potential or occurrence of rapid water level rises resulting in…… 

Flash Flood Emergencies can be used in very rare 
circumstances when catastrophic flooding is possible or 

occurring. Confirmation/support is obtained from EMs prior to 
issuing. (Several were issued during Hurricane Matthew.) 

Typical Flash Flash Flooding Criteria 
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Flash Flood Warnings 
 issued @ 1201  & 1237 UTC 

Flash Flood Emergency 
 Warning issued @ 1532 UTC 



Flash Flood Warning Emergency 



Wireless Emergency Alerts 

Storm Surge Warning added this year also 



River Flood Forecast Information 
(Advanced Hydrologic Prediction Webpages) 

●Available on each local 
NWS Office Webpage 
 

●Include current levels 
and forecasts when 
available 
 

●Provide flood category 
threshold information, 
impacts, and inundation 
mapping in some 
locations 



AHPS Hydrographs 
(Observations, Forecasts, and Flood Categories) 

 



AHPS Additional Information 
(Historic Crests, Map of Gauge Location) 



AHPS Additional Information 
(Impacts) 



AHPS Additional Information 
(Inundation Maps) 



Neuse River at Kinston 
Projected Impacts: Disastrous 
flooding. Comparable to the 
flood from Hurricane Floyd. All 
major roads on the south side 
of Kinston will flood. Up to two 
feet of water will likely be on 
Highway 70 in Kinston. 
Numerous businesses and 
homes will flood.  

Image left: NWS Flood 
Inundation map at 28.3’ for 
Kinston. Blue indicates areas 
of inundation.   



 

Inundation Maps Available on Limited Basis* 



 
●Rainfall can fall well 
upstream of a location and 
slowly make its way down 
a river basin in the form of 
a flood wave. 
 

●The difference in timing 
from point to point can be 
measured in days. 
 

●Don’t let your guard down 
just because your location 
did not receive extreme 
rainfall from the actual 
storm! 

Crest 
10/10/2016 

Crest 
10/12/2016 

Crest 
10/14/2016 

Crest 
10/15/2016 



●It is imperative to survey both during 
and after water recedes to assist in 
better identifying impacts and refining 
flood categories and impact 
statements for future events. 
●Local NWS teams perform in the field 
river surveying, as well as the USGS and 
often state agencies. 
●Rapid Response Flood Imagery taken 
by NOAA Remote Sensing Division is 
also beneficial 
●During Matthew, drone and helicopter 
footage posted by general public and 
news media was valuable, as were 
flood pictures from the public 
 

Tools Used for Assessing Damages and 
Modifying Flood Stages/Impacts 



Hurricane Matthew Fatalities in North Carolina 
• 27 fatalities were reported across North Carolina, most from 

freshwater inland flooding  
• Freshwater, inland flooding was responsible for 21 fatalities 

with 18 of those occurring in or related to vehicles in 
floodwaters. 

• At least 3 victims drove around barricades 
• 2 victims were wind related 

• Not a single fatality reported in the North Carolina coastal 
counties. 
 
 
 

 



Flowing Water Near Grifton 
(Hurricane Matthew) 

 

12 inches of water  
can sweep a car off the road! 



Near Vanceboro  
(Hurricane Matthew) 

 



Near Hookerton (Hurricane Matthew) 

 



 

ABC News Photo 
Reuters Photo 

AP Photo 

AP Photo 



Key Lessons to Remember 
●Understand Category and track of storm does not inform on 
impacts, don’t let guard down! 
 

●Heavy rains and flooding can preceded strong winds, do not delay 
evacuations. 
 

●Never drive through flooded roadways!  Make plans to be off the 
road and remain off the road during any tropical system! 
 

●Deep water can linger and rivers rise for days to come following a 
storm. 
 

●Purchase flood insurance! 



Thanks for Your Time and 
Attention! 

●NWS AHPS:   https://water.weather.gov/ahps 
●Flood Safety Awareness: https://www.floodsafety.noaa.gov 
●TADD: https://tadd.weather.gov/  
●Wireless Emergency Alerts:  
http://www.nws.noaa.gov/com/weatherreadynation/wea.html  

https://water.weather.gov/ahps
https://www.floodsafety.noaa.gov/
https://tadd.weather.gov/
http://www.nws.noaa.gov/com/weatherreadynation/wea.html
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