
Mapping rainfall and flooding
BY DAVID WALBERT

Although Hurricane Floyd was the biggest storm of 1999 and the one most remembered,
eastern North Carolina was hit by three hurricanes in a six-week period in September and
October that year. All brought large amounts of rain. Hurricane Dennis (September 4–5)
saturated the ground. Floyd (September 14–16) created the worst of the flooding. Then, a
month later, Hurricane Irene (October 17) brought rivers and streams back to the flood
stage.

The maps and charts on this page will help you analyze where and when the rain fell
and why the flooding was so bad.

Paths of the hurricanes

The image below is a satellite image of eastern North Carolina, with tracks for Hurricanes
Dennis, Floyd, and Irene, September–October 1999. The red lines represent boundaries of
river basins. If you look closely, you can see flooding along the Tar, Neuse, and Waccamaw
rivers, as well as sediment plumes in Albemarle Sound and the Pamlico River.
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Figure 1.

A slow-moving storm

Hurricane Floyd was a very large storm — much larger than most hurricanes, even many
that were far more powerful. It also moved very slowly across eastern North Carolina,
which is why rainfall totals were so high. The following animation shows satellite images
of the storm for September 15 and 16; the numbers at the bottom show the date and time of
each image.

This media is available in the web edition only.

Rainfall from Hurricanes Dennis and Floyd

The maps below show rainfall in eastern North Carolina during the passage of hurricanes
Dennis and Floyd, with the locations of selected rain gauges.
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Figure 2. Rainfall during Hurricane Dennis, September 4–5, 1999.

Figure 3. Rainfall during Hurricane Floyd, September 14–16, 1999.

Rainfall amounts

The table below shows rainfall amounts from hurricanes Dennis, Floyd, and Irene at
various locations in central and eastern North Carolina, with normal totals for the same
period. The locations are divided by river basin (see below).

River basins

By comparing the maps and data of rainfall totals with this map of river basins, we can see
why flooding occurred where it did. A river basin is all the land drained by a given river. All
rain that falls in the Cape Fear River basin, for example, runs off into streams and smaller
rivers that eventually join the Cape Fear before it ends in the Atlantic Ocean. If there is a
great deal of rainfall in a river basin, that river is likely to flood downstream — even if the
locations downstream didn’t get much rain.

Based on this map and the data and map above, which rivers would you predict were
most likely to flood?
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Figure 4. Rivers and river basins of North Carolina, with cities and county
outlines shown for reference. (Click the map for a closer look.)

Flood levels

The data below, provided by the U.S. Geological Survey, shows how high the water was at
various streamgaging stations (stations where stream or river information is measured) at
the peak of flooding. The recurrence interval is how often the river was expected to be that
high. Note that in some places, the waters overflowed the 500-year floodplain — the region
where flooding would reasonably be expected an average of once every 500 years! (See this
discussion of floodplains1.)

Compare these flood levels with your predictions above. Were you right?
Hurricane Floyd flood information for selected streamgaging stations in North

Carolina and Virginia

Mapping the flood

How far did the floodwaters spread? The map below combines satellite data from three
different sources to give you a picture. How far floodwaters spread depends not only on
how high the water is but on the local terrain. If the land near a flooded river is quite flat,
the floodwaters may spread quite a distance.
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On the web

An interactive map

http://www.erh.noaa.gov/mhx/Floyd/Flooding.php#Hydrographs

The National Oceanic and Atmospheric Administration (NOAA) provides this interactive map of
Floyd's path and rainfall using Google Maps.

CI-FLOW: Tracking the Raindrop from the Sky to the Summit to the Sea

http://www.youtube.com/watch?v=J276vYNcyxA

This video shows the devastation caused by Hurricane Floyd and explains how the Coastal and
Inland Flood Observation and Warning Project (CI-FLOW) has been created to monitor
atmospheric, ocean, and river conditions in an effort to predict flooding in the Tar-Pamlico and
Neuse River basins and the North Carolina coastal areas. Find out more information at the CI-
FLOW Project website (see http://www.learnnc.orghttp://www.nssl.noaa.gov/projects/ciflow/).

More from LEARN NC

Visit us on the web at www.learnnc.org to learn more about topics related to this article,
including Hurricane Floyd, North Carolina, environmental history, environmental science,
floods, history, maps, and natural disasters.

Figure 5. This flood map shows a comparison of the flood data collected by
AVHRR (pink pixels), Radarsat (red pixels), and Landsat 7 (green pixels).
These colors show areas that were flooded in the wake of Hurricane Floyd.
Due to interference from clouds and forest canopies, geographers often get
the best insight into a flood when they use data from multiple satellite
sensors.
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Notes

1. See http://www.learnnc.org/lp/pages/6251.
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More information about these images and higher-resolution files are linked from the original web
version of this document.
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Courtesy of NASA. This image is believed to be in the public domain. Users are advised to make
their own copyright assessment.
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Rainfall map from State Climate Office of North Carolina. All Rights Reserved.
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Rainfall map from State Climate Office of North Carolina. All Rights Reserved.
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. This image is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 2.5
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-sa/2.5/.
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Dartmouth Flood Observatory, E. Anderson and R.H. Brakenridge. All Rights Reserved.
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