Reducing Losses from Landslides— A National M |t|gat|on Strategy

I ssue/Problem

US landslides losses amount to as
much as $3 billion annually (National
Academy of Sciences, Transportation Re-
search Board, Special Report 247, 1996).
Losses occur in every state and involve
federal, state and private lands. In 27
states and Puerto Rico the problemis sub-
stantial or severe. The Stafford Act (1974
Disaster Relief Act, 42 U.S.C. 5201 et
seg.) assigns USGS responsihility to pro-
vide landslide warnings to emergency
management authorities and the publicin
order to reduce losses. However, budget-
ary constraints and the lack of a national
loss-reduction strategy have kept the Sur-
vey from effectively fulfilling this respon-
sibility.

Over the past three years, State, uni-
versity, and private-sector partners have
worked with the USGS to formulate a
national loss-reduction strategy. At the
reguest of the U.S. Congress, areport de-
scribing the strategy was prepared (The
National Landslide Hazard Mitigation
Strategy — A Framework for Loss Reduc-
tion, USGS Open-File Report 000-450
available at:
http://geology.cr.usgs.gov/pub/open-file-
reports/ofr-00-0450/). It was concluded
that only through a partnership program
in which scientific understanding and
common approaches are developed na-
tionally, and loss-reduction actions are
implemented locally, would landslide
losses in the United States be reduced.

Extent and growth of the hazard:

Landslides are triggered by heavy
precipitation, by earthquakes, and by vol-
canic eruptions. Individual slides affect
areas of one to thousands of acres, and
debris flows can extend for more than 50
miles down stream. Landslides are most
commonly triggered on steep slopes by
heavy or sustained rainfall, such as pro-
duced during El Nind winters in the West
or as aresult of hurricanes and tropical
stormsin the East. Although individual
eventsarelocal, storm-induced dides
and debris flows occur by the thousands
and affect vast multi-State, multi-
jurisdictional areas.

Risk to life and property isincreas-
ing on both public and private lands as
steep dopes and areas susceptible to land
failure are being utilized for recreation,
transportation, energy distribution, hous-
ing, and for other commercial purposes.
Although landdlide losses are tragic,
most are preventable. Advancesin sci-
ence and technology now make it feasible
to forecast and mitigate landslide hazards,
and thereby save lives and property.

USGS L andslide Hazar ds Program

With its responsibility under the Staf-
ford Act, the USGS conducts landslide
hazard research under the congressionally
funded Landslide Hazards Program (FY
2001 appropriation ($2.628 M). This
small federal program conducts research
and assessment of landslides, focusing
mainly on precipitation-induced landslides
in urban areas and on public lands. The

Program’s National Landslide Information

Center communicates information to the
user-community through fact sheets,
books, reports, databases, and press re-
leases (http://landslides.usgs.gov).

Within available resources, the Pro-
gram conducts studies only in high-risk
areas of California, Washington State, the
Blue Ridge Mountains of Virginiaand
Puerto Rico. USGS also assists FEMA
and Project Impact partners and has par-
ticipated in landslide disaster responsesin
Virginia, Ohio, Washington, and Califor-
nia. Inaddition to the landslide threat to
urban and suburban areas, landslides are
one of the most frequently occurring natu-
ral hazardsin public parklands, forests,
and tribal lands. The USGS s called on
to directly assist federal land management
agencies with expertise needed to mitigate
landslide hazards. During the past five
years, the USGS has conducted hazard
assessments for seven National Park Ser-
vice and Bureau of Land Management
land unitsin five States (CA, AZ, NM,
AR VA) and two National Forests (AZ
and CA).

Building the Partner ship: Annual
funding estimates for implementation of

the National Landslide Hazard Mitigation
Strategy, as outlined in
USGS Open-File Report 000-450, are:

1. USGS Monitoring and Assess-
ment (+$8 M): USGS would work with
partnersto: @) expand research on physi-
cal processes and develop new probabilis-
tic landslide hazard maps and predictive
models for populous and landslide-prone
regionsin the Pacific Northwest, Califor-
nia, the Appal achians, and Puerto Rico, b)
conduct new hazard assessmentsin
Alaska, in the Mid-Continent region, and
in the East, ) conduct research on the
relationship between submarine landslides
and tsunamis; hazards that threaten both
coasts, Hawaii, and the island Territories,
d) design and implement a coordinated
rapid response capability, €) expand as-
sessments of the impacts of wildfires on
landslide susceptibility and f) expand real-
time monitoring. To better coordinate the
activities of multiple partners, the USGS
would expand the role of National Land-
dide Information Center in database man-
agement, and in development of standards
and guidelines.

2. State and Territory Agency Grants
(+$8 M): A matching-fund grants pro-



gram with State agencies would be put in
place, similar to the STATEMAP compo-
nent of the National Cooperative Geologic
Mapping Act (US Public Law 106-148).
Under such a program, States and Territo-
ries determine their own priorities, and a
national review panel made up of repre-
sentatives of participating State agencies
and USGS sets sizes of grants.

3. University Research and Private-
Sector Grants (+$2 M): A university and
private-sector research grant program
would be needed to augment research
capabilities in engineering geology, to
increase understanding of landslide proc-
esses and to ensure local community par-
ticipation in loss reduction. The university
component would enhance landslide haz-
ard research in academia and provide stu-
dents with real-world experience in apply-
ing landdlide science to societal problems.
Cooperative agreements with private sec-
tor associations and consultants would
provide incentives for community use of
new technology and mitigation strategies,
and important communication of local
needs back to the program. Priorities for
research would be selected using a pro-
posal-based process similar to that of the
National Earthquake Hazard Reduction
Program (NEHRP), in which a multi-
sector national review panel selects pro-
jects and establishes funding levels.

Partners

Federal

The National Weather Service fore-
casts the weather and maintains rainfall
records, critical for landslide forecasting.
The Federal Emergency Management
Agency (FEMA) isresponsible for emer-
gency management and long-term mitiga-
tion of natural hazards, and facilitates
multi-sector partnerships through pro-
grams such as Project Impact. The Fed-
eral Insurance Administration, a part of
FEMA, providesinsurance coverage for
flood damages, including “mudslides’ in
some instances. In addition, a number of
other Federal agencies depend on the
USGS for landdlide hazard information,
including sister agenciesin the Depart-
ment of Interior, the U.S. Army Corps of
Engineers, U.S. Forest Service and De-
partment of Transportation (especially
Federal Highway Administration).

Sate and local
The reduction of landslide lossesiis
an important State and local responsibil-

ity. A number of State agencies have re-
sponsibility for addressing landslide haz-
ards, including those with oversight of
natural resources, transportation, geology,
hazards, emergency services, and land-use
issues. The reduction of landslide losses
through land-use planning and application
of building and grading codes is the func-
tion of local government. Local govern-
ments have responsibility to issue warning
of imminent landslides and they manage
emergency operations after alandslide.

Private Sector

Private-sector geologists, engineers,
and building professionals identify and
implement landslide reduction measures
in building design, site evaluation, and
planning. These firms provide advice to
business and industry for loan, insurance,
and investment decisions. Professional
societies such as the American Society of
Civil Engineers, the Association of Engi-
neering Geology, the American Planning
Association, as well as community-based
organizations, such asthe California As-
sociation of Geologic Hazard Assessment
Districts, serve as conduits of information
from researchersto practitioners and vice
versa. Professional societies are a source
of model codes, handbooks, and profes-
sional training for their membership. In
addition, universities conduct research on
landslide processes and devel opment of
mitigation technol ogies and methods.

Products:

Probabilistic landslide hazard maps— A
key to long-term planning and insur-
ance: Probabilistic maps combine in-
formation on the probability that a
landslide-causing event will take
place (e.g., heavy rainfall) with amap
of susceptiblity to landsliding.

Dynamic landslide hazard models— A
forecasting tool for emergency plan-
ning and response: Dynamic models
combine probabilistic maps with rain-
fall forecasts and landdliding thresh-
olds. The resulting models predict
landslide hazard distribution for fore-
cast conditions.

Landslide warning systems — A key to
reduction of liveslost: Lessdetailed
than the dynamic hazard model,
warning systems combine rainfall
data and regional landslide suscepti-
bility to produce warnings of hazard-
ous conditions at the regional scale.

Inventories of landslide occurrence and
damage — A key to estimation of eco-

nomic impact: Better inventories of
economic impact of landslides will
contribute to the prioritization of loss
reduction strategies and to assessment
of economic risk.

Enhanced landslide hazard data, educa-
tion, and outreach — A key to better
landdlide preparedness. Databases
and educational materials available
viathe Internet and through the Na-
tional Landslides Information Center.

Coordinated mitigation strategies and
emergency response plans— A key to
effective loss reduction and emer-
gency response:  Formal mitigation
strategies and response plans for haz-
ardous areas.

US Landslide Disasters:

e 2001: Earthquake triggers landslides
near Seattle: tens of millions damage

e 1999: Mother's Day rock fall at Sacred
Falls State Park, HW — 8 dead

* 1998: Thousands of landslides in the
West. $170 M damage, SF Bay area

e 1996: Thousands of landslides in OR &
WA - costs exceed $300 M

e 1996: Yosemite NP — Rock Fall, 230
mph blast downs forest, kills one

e 1995: Hundreds of landslides in VA — 1
dead, $100 M damage

e 1994: Landslide buries 30 cars on I-70,
two swept into Colorado River

« 1985: Mameyes landslide, Puerto Rico -
129 die (houses in hazard area)

e 1983: Town of Thistle, Utah destroyed -
$500 million (2000 dollars) in losses

e 1982: Single storm triggers 18,000
landslides, kills 25 in Northern CA

e 1980: Mount St. Helens- largest land-
slide in history- triggers eruption and
$500 M damage

* 1964: Alaska earthquake triggers most
expensive landslide in US history - $1
B (2000 dollars). 23 lives lost to land-
slide generated tsunami

Contacts:

John S. Pallister, Coordinator, and
Paula Gori, Associate Coordinator,
USGS Landslide Hazards Program
12201 Sunrise Valley Drive, MS 905
Reston, VA 20192

| pallist@usgs.gov | ngri @usys.gov |

James F. Davis, Sate Geologist and
Chair, Geologic Hazards Committee,
Association of American State Geologists
Cadlifornia Division of Mines and Geology
801 K Street, MS 12-30

Sacramento, CA 95814-3531

| davis@consrv.ca.gov |
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