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Highlights

1. On September 26, 2024, Hurricane Helene, a record-
breaking Category 4 storm, made landfall in Florida’s
Big Bend region before shifting northwest, bringing
heavy rainfall and severe impacts to Georgia, South
Carolina, North Carolina, Virginia, and Tennessee in the
United States.

2. Satellite radar data acquired over seven cities in these
four U.S. states indicate that over 31,000 buildings were
damaged due to the Hurricane Helene.

3. Based on Zillow Home Value Index, the estimated value
of threatened property is nearly $12.5 billion.

4. Helene killed at least 230 people, making it the
deadliest hurricane in mainland U.S. since the
devastating Hurricane Katrina in 2005

5. The damages caused by Hurricane Helene show how
the compounding effects of multiple factors, including
development in floodplains (local problem), and the
specter of climate change (global problem), can amplify
the impact of natural disasters.

Context

On Thursday, September 26, Category 4 Hurricane Helene
made landfall ashore in the United States. After severely
affecting Florida’s Big Bend, this hurricane quickly turned
toward the northwest, soaking the U.S. states of Georgia,
South Carolina, North Carolina, Tennessee, and Virginia. With
torrential rains and winds of up to 250 kilometers per hour (140
meters per hour)', Helene overwhelmed riverbanks, causing
widespread flooding, destruction of roads and buildings, and
loss of many lives. More than 4.2 million people in several
states, including Tennessee and Virginia, lost power'. With the
death toll of at least 230 fatalities?, Helene is the deadliest
hurricane to hit the mainland U.S. since the devastating
Hurricane Katrina in 20052,

Findings

This Incident Brief by the United Nations University Institute
for Water, Environment and Health (UNU-INWEH) provides a
rough estimate of the value of the threatened properties by
Hurricane Helen based on synthetic aperture radar (SAR) data
from the Sentinel-1 satellite of the European Space Agency.
The analysis is focused on seven cities, which were reportedly
hit hardest by Helene, namely Asheville, Black Mountain, and
Chimney Rock in North Carolina, Greenville in South Carolina,
Steinhatchee and Tampa in Florida, and Valdosta in Georgia.
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value of over 31,000 buildings that were damaged at high
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Between 14% to 25% of buildings in these cities had a 99% likelihood in these cities is estimated to be nearly $12.5 billion.

damage probability. Using the Microsoft database of building
footprints data and the Zillow Home Value Index, the total
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Figure 1. Building damage map. Damage probability for each building is calculated by applying a Bayesian image classification framework*® to
the interferometric coherence map of a SAR interferogram covering the hurricane event. Buildings with a damage probability exceeding 99% are
highlighted in red for clear identification.

City Total No. Building Damaged Building Damaged Building Threatened Property Value
(No.) (%) (USs$)
Asheville 30,729 6,157 20 3,006,160,285
Black Mountain, NC 4197 803 19 389,715,131
Chimney Rock, NC 196 33 17 15,784,146
Greenville, SC 20,958 5,098 24 1,780,580,441
Steinhatchee, FL 1,430 367 25 103,910,174
Tampa, FL 108,949 15,092 14 659,8252,483
Valdosta, GA 19,006 3459 18 56,4062,692

Table 1. Total number of buildings, damaged buildings and the value of threatened properties in the main U.S. cities affected by Hurricane

Helene
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Recommendations

There are lessons to learn from Helene’s disaster that

help improve preparedness for disasters and community
resilience. This tragic event in the southeast U.S. is a poignant
example of the confluence of multiple factors, including
urban development in floodplains (local human impact)

and the specter of climate change (global human impact),
with compounding effects that amplify the impact of natural
disasters and hazards®.

While a single climatic extreme event cannot be entirely
attributed to climate change, it is well-known that climate
change is a grim contributor to the immense rainfall,
flooding, and destruction of hurricanes such as Helene’. As
the world grapples with the consequences of a changing
climate, the United States, too, is experiencing more erratic
and unexpected weather extremes®. So, the unusually
intense precipitation event due to Hurricane Helene may be
attributed, in part, to a warming atmosphere with a higher
capacity to hold moisture”®. Ground-based observations and
future projections indicate that the frequency and severity
of such extreme precipitation events have increased and are
expected to rise further'™®". This heightened frequency and
intensity of extreme precipitation™ are a stark reminder of the
urgent need for adaptive measures in the face of this rapidly
changing climate worldwide, reflecting the broader global
challenge of climate change.

Nonetheless, the damages caused by extreme climate

events such as floods and hurricanes cannot be blamed

only on global climate change. The repeating stories of
destructive floods around the world have one other local

side that is often overlooked/ In recent decades, human
settlements have expanded significantly into flood-prone
areas worldwide®, including the U.S. Southeast', a factor that
drastically amplified the impact of Hurricane Helene. Many

of these vulnerable communities are located in river valleys
or downstream of dams, areas particularly susceptible to
sudden and significant water discharges, further exacerbating
the risk of severe flooding. The Appalachia, located in the
central and southern sections of the Appalachian Mountains
of the eastern U.S,, is particularly vulnerable, with the record
of experiencing nearly 20 federally declared flooding disasters
in the last decade, costing 230 lives and at least $1 billion™.
Urbanization and expansion of paved areas continue to
reduce natural water absorption areas’®, leading to higher
runoff into rivers and flood systems. Additionally, aging (flood
protection) infrastructure plays a significant role in amplifying
the destructive effects of extreme events and heightening the
associated disaster risks''®. A 2021 report by the American

Society of Civil Engineers (ASCE) rated U.S. infrastructure—
including airports, schools, roads, bridges, dams, and levees—
as mostly in “mediocre” or “poor” condition, with only railways
achieving a “good” rating®. The ASCE report estimated that
$786 billion is needed to address the road maintenance
backlog, $125 billion for bridges, and $45.2 billion for
railways®.

It is noteworthy that the legacy systems, including levees,
dams, bridges, roads, and electrical grids, have not been
originally designed to endure the growing severity of
hurricanes exacerbated by climate change?-??. As these
structures deteriorate, their vulnerability to failure during
extreme weather events increases, resulting in structural
failures, widespread flooding, power outages, and significant
disruptions to transportation networks and emergency
response operations, as was experienced during Hurricane
Helene.

Final Remark

As extreme weather events, such as Hurricane Helene,
become increasingly frequent, it is essential to reconsider
development practices in flood-prone regions. The complex
factors that exacerbated the impact of Hurricane Helene show
that addressing these challenges will require a comprehensive
approach, including investments in resilient infrastructure,
improved land-use planning, stricter building codes, and

the development of mitigation and adaptation measures to
manage the increasing climate risks. This approach should
also integrate evidence-based policy, cutting-edge research
and education, strategies for climate change mitigation and
adaptation, as well as the transfer and implementation of
advanced technologies. Such a multi-disciplinary framework
is vital for building resilience against the growing impacts

of climate variability. By learning from Helene, we can take
significant steps towards a more resilient future.
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