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National Landslide Hazard Reduction Program Updates
Godt and Riker



Engagement Considerations

ACL members: Raise your name card

Guests and online: Raise your hand

State your name and organization before speaking
Virtual attendees—feel free to keep cameras on

Meeting notes will be shared publicly



Reauthorization of the National Landslide Preparedness Act

S.1626 - National Landslide Preparedness Act Reauthorization Act of 2025
 Passed Senate on 1/5/2026; HR. 2250 awaits action in the House
* Establishes Regional Partnerships with institutions of higher education
* Leverage regional expertise
* Coordinate long-term landslide research
* Align interagency landslide monitoring efforts
* Expands landslide grant eligibility to Native Hawaiian organizations and institutions of higher education



Interior, Environment, and Related Agencies Appropriations Act, 2026

Landslide Hazards Program - $14,532,000
* $1,500,000 to collaborate with local and regional entities in Alaska
* $1,250,000 for deployment, operation, and maintenance of landslide detection and monitoring
systems in high-risk areas
* $1,000,000 for landslide risk-reduction grants

Alaska:
 Work with FEMA to complete landslide data for Risk Index Maps (initial dataset published)
* Continue to collaborate with:
* Interagency Landslide Working Group in Southeast Alaska
* Alaska State and local governments to assess landslide potential and hazards
* Localand Indigenous people and entities to maintain landslide monitoring systems
* National Oceanic and Atmospheric Administration

Post-wildfire landslides:
* Continue to prioritize efforts to predict and reduce risk

Landslide Observing System
* Provide information within 180 days on creation of cohesive monitoring systems in high-risk areas
with participation from Federal, State, Tribal, and municipal entities



Achieving Efficiency Through State and Local Preparedness - Executive Order 14239 of March 18, 2025

Congressional direction:
* Work with State, Indigenous, and local entities in Alaska
* Continue landslide risk reduction grants
* Plan forregional landslide partnerships and observing systems

Example program activities:
* Continue support of National Landslide Risk Reduction Working Group
* Cooperation with National Weather Service to expand landslide alerting
 Meetrequests from State and other entities for postfire debris-flow hazard assessments

Elevating and Unifying DOI's Wildland Fire Management Program — Secretarial Order 3443 of Sept. 10, 2025

* Advancing ability to deliver geospatial data on debris-flow inundation potential
 Advancing cooperation with National Weather Service to deliver postfire debris-flow alerts
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Back at 10:15



Landslide Science and Technology Glaps
Subcommittee Report and Discussion
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ADVANCING THE NATIONAL STRATEGY FOR LANDSLIDE LOSS REDUCTION: SCIENCE AND TECHNOLOGY PRIORITIES

REPORT OF THE ADVISORY COMMITTEE ON LANDSLIDES SUBCOMMITTEE ON SCIENCE AND TECHNOLOGY GAPS

Subcommittee Members: Jennifer Bauer, Casey Hannel, Nina Oakley, Josh Roering, and Joe Wartman (Chair)

Our Charge: "(Prepare) a concise draft document to be presented, deliberated upon, revised as necessary,
merged, and (finalized) at our planned Nevember2025-meeting."

Report Focus and Content: Assess major gaps in landslide science and technology needed to advance
NLHRP implementation. The Reports should reflect:

1. Summarize the current state of landslide science and risk reduction in the U.S.
2. Identify the most critical knowledge gaps and technological needs.
3. Broadly suggests future actions and priorities to bridge these gaps.

In short: "an assessment of major knowledge gaps most relevant to advancing objectives of the National
Landslide Hazard Reduction Program and suggestions for moving forward."

Process: Multiple subcommittee virtual meetings (with DOF present) during the Fall 2025 and early Winter 2026.

Primary Purpose/Audience: Guidance to Interagency Coordinating Committee on Landslide Hazards, leadership
within the Department of the Interior and partner federal agencies, and Congress, while also identifying
research priorities for the scientific and academic communities.



Landslide Losses

ADVANCING THE NATIONAL STRATEGY FOR LANDSLIDE LOSS REDUCTION:
SCIENCE AND TECHNOLOGY PRIORITIES

REPORT OF THE ADVISORY COMMITTEE ON LANDSLIDES SUBCOMMITTEE ON
SCIENCE AND TECHNOLOGY GAPS, 2026

Subcomittee Members:
Jennifer Bauer, Casey Hannel, Nina Oakley, Josh Roering, and Joe Wartman (Chair)

1. Introduction

Landslxdes occur in all 50 states and most U.S. territories, affecting communities and critical
Although i data limits precise accounting, landslides cause an
estimated several billion dollars in damage lly—figures that true

costs because they often exclude indirect impacts such as emergency response expenditures, supply

chain di ions, and housing di:

Recent events such as Hurricane Helene in 2024 demonstrate the scale and cascading nature of

landslide hazards (Inset 1), ing the need for national landslide risk reduction
capabilites. At the same time, significant opportunities exist to address this challenge. The
convergence of advanced remote sensing the ished by the

National Landslide Preparedness Act (P.L. 116-323), and comprehenswe geospatial data
infrastructure provides the foundation to advance landslide risk reduction.

The National Landslide Preparedness Act authorized the National Landslide Hazards Reduction
Program (NLHRP) to coordinate federal efforts to reduce landslide losses nationwide. To guide this
effort, the U.S. Geological Survey developed the National Strategy for Landslide Loss Reduction,
‘which establishes four strategic goals and defines priority actions for federal agencies and their
partners. This report, prepared by the ittee on Science and Tt Gaps, identifies the
primary scientific and technological barriers that currently limit effective implementation of the
National Strategy at the national scale.

This report examines the principal challenges to implementing the National Strategy, reviews current
and emerging technologies and data products that can address these challenges, and presents
recommendations for priority actions. It provides guidance to the Interagency Coordinating
Committee on Landslide Hazards, leadership within the Department of the Interior and partner
federal agencies, and Congress, while also identifying research prioriies for the scientific and
academic
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(LRR)

Strategic goals
» Assess

* Coordinate

* Plan

* Respond

» Landslide Risk Reduction



Current Challenges in LRR: "Assess" and "Respond" Goals Current Data Products and Emerging Technologies

e Mapping and Modeling ¢ High-Resolution Topographic Data

- Incomplete Inventories

- Subsurface Uncertainty ¢ USGS National-Scale Products

- Runout Prediction

- Impact and Consequence Tracking e Weather Forecasting and Precipitation
Monitoring

¢ Forecasting and Weather Prediction

- Limited Precipitation Data ¢ Next-Generation Satellite Monitoring

- Mesoscale Weather Forecast Models

- Extreme Weather e Fiber Optic Sensing

® Warning Systems e Artificial Intelligence

- Limited Operational Coverage
- Triggering Threshold Uncertainties
- Monitoring Infrastructure

Current Challenges in LRR: "Coordinate" and "Plan" Goals

¢ Institutional Coordination and Training
e Policy and Planning
e Mitigation Techniques




Recommendation 1: Enhance the National Landslide Data
Infrastructure

* Dynamic National Landslide Inventory and Impact Database

- Priority Coverage Expansion

- 3DEP Data Applications

- Rapid Post-Event Airborne Lidar

- Impact and Consequence Documentation
- Landslide Initiation and Runout Mapping
- Artificial Intelligence Applications

* Monitoring and Detection Network
- Satellite-Based Monitoring

- Ground-Based Fiber Optic Sensing
- Multi-Scale Data Integration

Recommendation 2: Develop a National Landslide Forecast-Based

Warning System

- Operational Warning System Development

- Refined Triggering Thresholds

- Specialized Precipitation Products

- Pilot System Implementation

- Real-Time Data Processing and Observation Networks
- Gap-Filling Weather Radar

Recommendation 3: Build Community Resilience Through
Education and Mitigation

- National Training and Education Program

- Cost-Effective Mitigation and Management Strategies
- Public Awareness Campaigns

- Community Engagement



Questions for Discussion
1. Warning Systems

Rapid events (debris flows, flow slides) and slow-moving landslides (earthflows) pose fundamentally different
detection, monitoring, and warning challenges. How should the warning system strategy account for this
distinction — and does a single system architecture serve both?

A related but separate question: Given limited resources, how should the national strategy balance
investments in improving susceptibility modeling — forecasting where landslides will occur — versus warning
system implementation — forecasting when they will occur?

2. Technology Readiness

Remote sensing technologies (e.g., lidar, SAR) and ground-based sensing technologies (e.g., fiber optic sensing)
are at different levels of operational maturity. How aggressively should federal agencies embrace these tools,
and how do we distinguish what is deployable now from what requires further development?

3. Artificial Intelligence

Al and associated technologies (e.g., computer vision, natural language processing) are advancing faster in the
research community than in operational agencies. What is the realistic pathway for transitioning these tools
into USGS, federal partner, and state agency workflows — and what validation standards should we expect
before they inform decision-making?



Advancing Landslide Science Applicéjtions for Public Safety
Subcommittee Report and Discussion
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Reducing Landslide Risk

A National Framework for Preparedness, Avoidance & Response

|
Advisory Committee on Landslides
Subcommittee on Advancing Landslide Science Applications for Public Safety

March 2026



APPROACH

Big Picture Audience Framing

Federal agencies, ICCLH, DOl leadership, Recommendations to ICCLH and federal
Future work... deep dives congressional staffers, State and local agencies
government, Public safety and response
agencies Next steps...specific to an agency

Reports should:

Summarize the current state of the subcommittee topic as it relates to the National Landslide Hazard Reduction
Program (NLHRP) implementation

= Highlight important gaps or missing knowledge
= Suggest broad directions for future action

Assumption:

=  Merged with other sub-committee recommendations

Prioritization of recommendations would emerge from consolidation or need for further refinement



Report Structure: Five Pillars of Action

1 2 3 4 5
Technologies,

Data &
Integration

Awareness &
Education

Response &

Assessment Planning Recovery

Landslide Policy and Watches, Supporting Public Outreach
Inventories Planning Warnings Technologies
& Alerts Risk
Susceptibility & Hazard & Data Standards & Communication
Modeling Emergency Post-Event Accessibility
Mitigation Standardized
Risk Analysis Response Messaging
Planning
Monitoring

All recommendations directed to the Interagency Coordinating Committee on Landslide Hazards (ICCLH) — USGS, FEMA, NOAA, FHWA, USFS, BLM, NASA
and state/tribal/local/university partners



Pillar 1: Assessment — Landslide Inventories & Susceptibility Modeling

THE PROBLEM RECOMMENDATIONS

* States vary widely in capacity to develop and maintain v ICCLH/USGS jointly establish working group: state surveys,
standardized landslide inventories — significant data tribes, federal agencies, local gov, universities
gaps

v/ Develop standardized inventory protocols, methods, and
e Inconsistent methods and incompatible formats hinder database schemas for multiple inventory types

data sharing and a cohesive national database _ ' _
v Create an updatable national database integrating current

e Susceptibility maps use similar categorical labels and future contributions from all partners
(none/low/moderate/high) across jurisdictions but with

different underlying definitions — leading to confusion
and misinterpretation

v/ Develop a national susceptibility framework — analogous
to the National Seismic Hazard Model

v/ Standardize how susceptibility outputs are expressed so

e Local and regional models cannot be readily combined PR
they are comparable across all jurisdictions and scales

to support national risk-reduction strategies



Pillar 1: Assessment — Risk Analysis & Monitoring

RISK ANALYSIS — The Critical Gap

Problem: Unlike earthquakes, floods, and hurricanes — which have national frameworks in FEMA Hazus — landslide risk has no
standardized national approach. Damage data is rarely collected after an event, so risk models cannot be calibrated or validated.

Recommendation: Establish working group to develop standardized risk analysis protocols; address rapid collection of perishable
post-event damage and loss data; characterize runout, velocity, triggering mechanisms, and recurrence intervals; prioritize public
safety consistent with other national hazard frameworks.

MONITORING — From Fragmented to Coordinated

Problem: Monitoring is fragmented across agencies and jurisdictions with inconsistent spatial and temporal coverage. Post-event
monitoring is not standardized — missed opportunities to assess evolving slope conditions and refine predictive models.

Recommendation: Coordinate existing monitoring networks across federal agencies. Leverage USGS Next Generation 3D Elevation
Program and 3D National Topography Model as baseline and Civil Applications Committee satellite contracts. Deploy SAR, Al/ML-
enabled automated change detection for precursory deformation and hydrologic triggers. Standardize post-event data collection
protocols.



Pillar 2: Planning — Policy & Hazard Response Planning

Problem: Problem:

Building codes and permitting practices often fall short in No standardized pathways to technical expertise. Critical data
addressing landslide risk — failing to consider where is not accessible in a timely, user-friendly way for first
landslides may travel or how risk changes over time. responders. Fragmented communication across

Federal disaster assistance may require rebuilding in the federal/state/local/tribal/academic partners delays effective
same manner and location, potentially increasing risk. response.

Recommendations: Recommendations:

e Research impacts of landslides on the built e Develop a National Landslide Response Framework
environment: building codes, damages, deaths, defining roles, responsibilities, and coordination

mitigation practices e Catalog scientific and operational capabilities at all levels

e Collaborate with planning associations to develop life- for rapid mobilization

safety building code standards for landslide-prone areas e Establish data access standards, satellite tasking protocols,

e Incorporate landslide considerations into USACE and and data-sharing agreements

federal land management land-use practices e National rollout via joint training and exercises at all levels

of government



Pillar 3: Response & Recovery

A WATCHES, WARNINGS & ALERTS

Problem: Communities lack timely, understandable, actionable information. Alerts are delayed by inadequate monitoring
networks. Protective action guidance is inconsistent. Communities unfamiliar with advisory/watch/warning terminology respond
inappropriately — either unnecessary alarm or failure to act.

Recommendation: Establish instrumentation networks for rainfall and ground movement. Develop nationally consistent alert

terminology with plain-language protective action guidance. Integrate NWS into monitoring networks. Use two-way
communication and citizen science to build community preparedness.

POST-EVENT MITIGATION

Problem: Mitigation is reactive and narrowly focused on immediate threats. Adjacent destabilized slopes go unmonitored. Damage
and loss data is not collected systematically. Communities often rebuild without reducing risk.

Recommendation: Integrate reconnaissance and monitoring into recovery operations. Evaluate adjacent intact slopes. Develop
long-term stabilization, monitoring systems, and land-use plans. Require standardized post-event damage and loss data collection.



Pillar 4: Technologies, Data, and Integration

THE PROBLEM RECOMMENDATIONS

e The primary challenge is no longer data collection — it
is access and the ability to generate timely, actionable
analytics from large data volumes

e Limited access to derived products (change-detection
metrics), inconsistent federal acquisition practices, and
slow data release constrain effective use of Al and
machine learning

e Fragmented access to fixed-wing lidar and imagery;
available tools (lidar, SAR, multispectral, optical) are
underutilized due to data accessibility and integration
barriers

v/ ICCLH, FGDC, and USGS develop federal data standards for
timely publication and integration of remotely sensed data

v/ Build on USGS 3D National Topography Model and Next
Generation 3D Elevation Program

v/ Align with FGDC National Spatial Data Infrastructure
Strategic Plan (2025-2035)

v Establish a single, discoverable federal access point for
remote sensing data

v/ Advance public-private partnerships to accelerate
responsible Al/ML adoption for change detection,
susceptibility assessment, and predictive modeling



Pillar 5: Awareness and Education

THE PROBLEM

RECOMMENDATIONS

¢ Public awareness of landslide hazards remains limited;
education and outreach materials vary widely in content,
format, and technical complexity

e Inconsistent interpretation of alert terminology
(advisory, watch, warning) leads to unnecessary alarm,
delayed response, or inadequate protective action

e Duplicative outreach efforts across agencies waste
limited resources and slow delivery of clear,
authoritative information — undermining public trust

e Without coordinated public education, communities
underestimate risk and question the credibility of
warnings during emergencies

v/ ICCLH with partners develop coordinated, standardized
education and risk communication materials for use across all
levels of government

v/ Plain-language explanations of warning terminology with
clearly described protective actions at each alert level

v/ Reduce duplication; present a single authoritative voice on
landslide hazard communication

V' Incorporate modern two-way communication approaches
and citizen science to build genuine community engagement

v/ Translate technical and scientific information into formats
accessible to planners, emergency managers, and the general
public



The Common Thread:

Coordination & Consistency

Shared Standards

Data cannot be combined, warnings
cannot be trusted, and actions cannot
be coordinated without consistent
national standards and frameworks for
inventories, susceptibility, and risk.

Aligned Capability

Scientific expertise, monitoring data,
and response tools exist — but they're
siloed. Alignment between science and
operational readiness is essential.

Trusted Information

From community warnings to technical
models, the public and decision-makers
need clear, credible, consistently

delivered information to act effectively.




Next Steps: Prioritize Recommendations

Rank recommendations by short-term vs. long-term goals, impact of work, and commonalities
with other working group findings.
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Back at 1:30
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Back at 3:15



Panel Discussion—Landslide Risk Science and
Applications

Lori Peek, Natural Hazards Center and University of Colorado at Boulder
Paige Ambord, University of North Carolina at Asheville
Alice Pennaz, USGS Office of Risk and Resilience
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A Call for Participatory Convergence:
Social Science Integration for Landslide Risk Reduction

Y NATURAL
= HAZARDS -



To reduce landslide risk,
we must accelerate the integration of
the social and physical sciences,
engineering, public health, and other
relevant disciplines.

This will require a convergent
approach that is interdisciplinary,
participatory, problem-focused, and
solutions-based.

_5‘1
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1. Social Science / Interdisciplinary
Questions are at the Heart of &
Landslide Risk Reduction

 Risk: Who is most at risk to landslides and
Why? (hazard exposure x physical and social vulnerability /
capacity)

*  Risk Perception and Action: How do diverse
people perceive and act in response to the
risks that they face?

* Impacts: When landslides occur, what are the &5
environmental, health, economic, political, and g%
social impacts on communities and people?

*  Policy Evaluation: What landslide risk
reduction policies and programs are in effect at §
the local, state, tribal, and territorial levels?
How effective are these programs at reducing
risk?




2. Convergence Works

“The remarkable reduction in
earthquake fatalities in nations such as
Japan, Chile, and the United States is
the result of convergent-like research
partnerships...These partnerships have

resulted in improved maps of

earthquake risk areas, estimates of
strong ground motion, engineering
designs for earthquake resistant
structures, and revised building codes

compliant with those designs.”
-Marcia McNutt, “Convergence in the
Geosciences,” GeoHealth, 2017.
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3. Participatory Convergence
Works Even Better

» Despite initial scientific breakthroughs, early
applications of convergent research provided little
guidance for going beyond basic science and
engineering to reach impacted communities.

* Yet, societal transformation requires that scientific
innovations are received, understood, and
implemented by practitioners, policy makers, and,
most importantly, the communities and populations
impacted by the serious problems to be addressed.

« Participatory convergence is an approach that
emphasizes the values and commitments of
participatory action research and convergence
research: listening to multiple voices to learn and
comprehensively understand the scope of a problem
while also working together across disciplinary and
organizational boundaries and in partnership with
communities to develop equitable, multi-faceted

solutions.




Participatory
Convergence
In Action
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USGS + UPRM Partnership:
Scientific Products
e Landslide inventory

Landslide susceptibility map
e Products for hardest hit municipalities

pubs.er.usgs.gov/publication/ofr20201022
Hughes and Schulz, 2020
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science for a changing world

USGS + NHC + UPRM Partnership:
Education and Outreach Products
e Landslide guide (Spanish/English)

o Complementary products:
o  Trainings, radio scripts, infographics, & more

=USGS (fm TUSGS (1)
Guia sobre Landslide
deslizamientos Guide

‘ de tierra

para residentes
de Puerto Rico

for Residents
of Puerto Rico

Download the Guides: hazards.colorado.edu/puertorico

Core Project Team: Lindsay Davis, Jocelyn West, (co-leads)
Godt, Hughes, Lugo Bendezu, Alvarez, Peek



https://pubs.er.usgs.gov/publication/ofr20201022

Why was the Landslide Guide created?

ZUSGS IR

Guia sobre

deslizamientos
de tierra

para residentes A . for Residents
of Puerto Rico

de Puerto Rico

'M pppp

A: To support the risk reduction objectives of
residents and professionals in Puerto Rico.

B: To engage, inform, and raise awareness about
landslide risks in communities in Puerto Rico.

C: To serve as a foundation for various additional
modes of risk communication including multimedia,
workshops, and presentations.




Participatory
convergence
requires trusting
relationships
and long-term
collaboration
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1. There is no cohort of landslide social science researchers
akin to the generations of social scientists who've studied

earthquakes, hurricanes, tornados, and wildfires.
 Only 2.65% of 1,800+ Social Science Extreme Events Research (SSEER)
members have studied a landslide event.
* There has been less federal/academic investment in building the capabilities
of landslide social science researchers when compared to other hazards.

- 2. Landslides are one of the least studied natural hazards amon
What is >

social scientists.
« Landslides often hit rural or geographically isolated populations. There is a

|
h OI d I n g u S tendency in the social sciences toward studying large-scale events that

impact large numbers of people.

baCk? « This bias shows up in the landslides that social scientists have studied, with
the Oso Landslide (2014) and Southern California Mudflows (2018) among
the most investigated events in the U.S. by social scientists (still, less than 10
social scientists report having focused on those disasters.)

3. Save for a few remarkable examples of interdisciplinary, deeply
Integrated social-physical-engineering-health research, we have
few examples of truly participatory convergent research in
the landslide hazard space.
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Questions? Contact:
Lori Peek, Ph.D. g
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Landslide Risk Perceptions:
The Case of Tropical Storm Helene

Paige Ambord, Ph.D.
Assistant Professor of Sociology

University of North Carolina, Asheville

UNIVERSITY of NORTH CAROLINA

x> ASHEVILLE



Chronic risk

Pool of potential
residents

Figure 2. Filter model for landslide risk communication
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KEY FINDINGS

Three Critical Gaps in
Landslide Risk Communication




FINDING 01 - FILTER 1 & 2

Low Baseline Awareness

Landslide risk is not as well known or
understood as other risks. For Example:

Susceptibility maps are shown to be effective in 5 of 30
raising risk perceptions

Were aware of living in a
- Inventories and susceptibility maps do not landslide-prone area
exist for all places

- Education paired with maps is best (maps 1 resident unknowingly lived
themselves are most effective if one knows of in a home that had previously
a risk already) been hit by a landslide

Landslide disclosure and geological inspection
isuncommon in NC



FINDING 02 - FILTERS 2 & 3

The Compound Hazard Problem

Many residents did not connect landslide risk to flash
flood or hurricane risk.

Landslide risk was included in official notices (sometimes in
addition to other risks).

For residents this backfired, they received flash flood
alerts and reasoned the warnings simply didn't apply to
them.

* As one participant couple put it: "We were getting
flash flood warnings... But, you know, it was like,
well, oh, that's flooding — that doesn't really apply
to us here."

777

NOUS42 KGSP 252044

PNSGSP
GAZO10-NCZ033-848>053-058-059-062>065-501>510-5CZ101>103-261600-

Public Information Statement
National Weather Service Greenville-Spartanburg SC
444 PM EDT Wed Sep 25 2024

.+ . INCREASED THREAT OF LANDSLIDES AND DEBRIS FLOWS ACROSS THE
MOUNTAINS AND FOOTHILLS FROM LATE THIS EVENING INTO FRIDAY...

A band of rain has already developed across the mountains, well in
advance of the rain associated with Helene, and the rain band is
expected to continue to develop across the western Carolinas and
northeast Georgia tonight. Periods of heavy rain will occur
tonight and through the day Thursday, followed by additional
rounds of heavy rain associated with Helene Thursday night and
Friday morning. The heavy rain is expected to result in
significant flooding along creeks and streams. This has the
potential to be an extremely rare event with significant and
damaging flash-flooding along numerous streams.

The excessive rain that falls through Thursday before Helene
arrives will gradually raise the threat for landslides across the
mountains and foothills. Enough rain is expected along and near
the Blue Ridge Escarpment and upper French Broad Valley to result
in a few landslides before Helene arrives. Once the rain from
Helene moves in late Thursday, the threat for landslides and
debris flows will increase sharply, and the threat will continue
through Friday morning. Rainfall amounts of ten to fifteen inches
are possible near the Blue Ridge Escarpment, before the rain
moves out. Locally higher amounts are possible. Rainfall of ten
inches or more in similar storms has been associated with a



FINDING 04 - FILTER 3

Communication Disconnect

P ; .
ﬁ Ashevillewx-Meteorologist Hunter Ward
September 26, 2024 -

A life threa ent continues to unfold around WNC as another 6"+ of rainfall is projected.

* Information was most effective if it was from a Cope i i s orow marin e cOng e e T e
trusted family member, friend, or community e
member (local meteorologist, pastor, etc.)

. Weather Forecast Office
Storm Total Rainfall Greenville-Spartanburg @
Issued Sep 26, 2024 11:27 AMEDT

Now through 2 AM Sat Sept 28

>

* Many get there information from social media s I 15,2;‘
or apps, not the National Weather Service or °
network news
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* Failure of cellular infrastructure meant many did
not receive warnings in a timely manner

* Interest in other warning mechanisms
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Federal Advisory Committee on Landslides—Day 2
March 5%, 2026, Asheville, North Carolina
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Welcome back, Questions, Reflections
Haneberg and Oakley




Panel Discussion—Local Landslide Impacts

David Korte, North Carolina Geological Survey
Kevin Madsen, Buncombe County Helene Recovery Office

Katie Scheip, Henderson County Emergency Management
Pat Moore, National Weather Service Greenville—Spartanburg Forecasting Office



Henderson County NC
and Landslides

One Emergency Planner’s Perspective
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Lompleted torm, signed by each owner listed on the tax card, is required for Hazard Mitigation Grant Program application.
Omitted or incorrect il ion may delay p ing ication or deem ication ineligible for i i

Section 1: Property Site Inventory (Part A and B)

Part A. Property Owner and Property Information:

1. Address of structure being for ( ):

Street (number and name):

City: State: NC Zip code: County

2. Typeof being for the above property:

D (1) Acquisition (land parcel and structures will be bought and turned to green space)

D (2) Elevation (house will be raised)
If your preferred type of mitigation is not available, would you consider an alternative type of mitigation?
Yes D No D
If yes, please select alternate mitigation type:

D (1) Acquisition D (2) Elevation

3. Structure owner(s) all persons listed on tax record, required. Use additional forms to include additional owners, if necessary.

Name(s): (1) 2)
Phone: (1) 2)
Email: Preferred Contact Method: D Phone D Email

Are . fi ?
re land owners different from structure owners’ D Yes No 10/09/2024

‘operty: Hendersonville, NC 28739
* Continue to lose significant amount of soil and constantly battle new grade that
leads to water falling towards house AND the constant erosion of my driveway every

time it rains. Temporary check dams or catch basins are already full and
inaccessible. Temporary bend in driveway over a new stream is too sharp a radius to

allow longer vehicles to approach residence, ie: fire trucks and ambulance response | ¢ Landslide
cannot reach house presently. | constantly am battling erosion and runoff, : [ Parcel Boundary
unsuccessfully, and trying to maintain access to my home. A site visitis preferredto Relative Value -
see the new grade and catchment area and how water slices towards my house and : ::: ik
crawlspace and then carves out the sides of a recently (temporarily) created road to L ¥

my house.




* How dowe find :
ssupport/funding for
those properties
destroyed by
«~ landslides?

* Underwhat spec‘:ﬁ:‘i‘c
conditions do they occur
(optimized for Henderson
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NWS Role and Response
During Helene RO P S

Patrick Moore/l_Lead Meteorologist National Weather Service/WFO Greenville-Spartanburg SC
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Landslide Plan of Action
The NWS has no stand-alone product for landslide alerts™

Outlook...(Ready) Watch...(Set) Warning...(Go!)
D Highlight in Partner Briefings when storm total rainfall forecast is greater than 5 in.

D Issue Public Information Statement when storm total rainfall forecast exceeds 10 in.

B Include landslide call-to-action in Flood Watch when storm total rainfall exceeds 5 in.

Include landslide call-to-action in Flash Flood Warnings when observed rainfall
exceeds 5 inches in 24 hours and rainfall rates are high.

* NWS offices over southern Appalachians (GSP, RNK) use Flood
Watch/Warning products to convey landslide threat information because
any weather system that produces enough rain to trigger landslides will
almost certainly result in flooding.



Hurricane Helene Event Timeline
Landslide Threat Recognition, Coordination, and Communication

Seot 23. 613 PM Sept 24,410 PM Sept 24, 500 PM

Sept 23, 11 AM € , .

° " WPC ERO NHC Advisory 6

PTC9 Adv. 1 WPC QPF : Kev M

S Moderate Risk ey Niessages
- s “Mudslides and landslides “...risk of landslides across

will become increasingly the southern Appalachians.”
common in the southern
Appalachians as rainfall Siﬁt 24,600 PM o
amounts approaching 12 4" Partner BI’IEfIng
inches are expected.” Landslides...Moderate

confidence of extreme impacts.

Sept 25, 503 AM

WPC ERO High Risk

“Landslides are possible in areas
of steep terrain in the southemn
Appalachians given these rainfall
amounts.”

Sept 25, ~ 530 AM

PRE Begins

90 Indication of Event Connect with Key Partners 48

Sept 23, 528 PM Sept 24, 617 AM Sept 24, 330 PM Sept 24, 939 PM

Sept 24, . . . Sept 25, 600 AM
2" Partner 35 av | 3" Partner Webinar | Internal e-mail th

. Lo “Several If forecast doesn't 5 Partner
Br|9f|ng AFD Brleflng landslides may change, a significant Briefi
none_pagerp “PRE” “Amount of for.ecast OCCUr across landsl |de/d”ebr|S flow rl e I n g
rainfall would likely the mountains.” problem... “Numerous landslides

result in isolated
landslides in areas of
steep temrain.”

Sept 23, 1159 AM

1st

Sept 24, 322 PM

Flood Watch Issued

Partner Sept 24, 100 PM  Rainfall of more than five inches...
Briefing NCGS Contacted . .increased risk of landslides...
‘- . “one-p

‘]l\

may occur across the
mountains, with a
couple of large,
damaging debris
flows/slope failures
possible.”

2i-lO NAL WEATHER SERVICE Department of Commerce // National Oceanic and Atmospheric Administration // 66
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@ Note: The cone contains the probable path of the storm center but does not show
On e NWS R v the size of the storm. Hazardous conditions can occur outside of the cone.
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Day 2 Excessive Rainfall Outlook

Valid 12Z Thu Sep 26 2024

Thru 12Z Fri Sep 27 2024

Issued: 1930Z Wed Sep 25 2024
EBAUER

Forecaster: KLE

DOC/NOAA/NWS/NCEP/WPC ( /za-«._,
“Several landslides due to the prolific
rainfall are very likely with a history of

these types of events producing
catastrophic damage..”

Tornado 1 g2 | 2| 2] | s e

Qotmeorempss Otieorimpes D2 Mosents et

0 NMadaes are [ossiie MOW

. Inciated % D34
@ 3140n mpact @4 Cavrome wmpac thwough at least Sam Friday

Last updated: O25/2024 6.00 PM EDT Natonat Weather Service - Greervile-Spartanburg, SC

| | BRSNS iSOl |
Public Information Statement

National Weather Service Greenville-Spartanburg SC

444 PM EDT Wed Sep 25 2024
| SN I I

... INCREASED THREAT OF LANDSLIDES AND DEBRIS FLOWS ACROSS THE
MOUNTAINS AND FOOTHILLS FROM LATE THIS EVENING INTO FRIDAY...

Key Messages for Hurricane Helene
Advisory 10: 4:00 PM CDT Wed Sep 25, 2024

. . [ , ‘ i o . 3 3. Catastrophic and life-threatening flash and urban flooding, including
@ /T?t'onaLO?e?c;c ?“F‘t d | I AN e landslides, is expected across portions of the southern Appalachians through
\ ' mospheric Administration : ”

.| Friday. Considerable to locally catastrophic flash and urban flooding is likely
& for northwestern and northern Florida and the Southeast through Friday.
Widespread minor to moderate river flooding is likely, and isolated major river

U.S. Department of Commerce

" . . ‘a0 . | flooding is possible.
Extreme rainfall rates (i.e., : el ~
orrental downpour) “* |Hurricane Helene Current information: x = Forecast positions:
the mountainous terrain of  { wednesday September 25, 2024 Center location 22.5 N 86.6 W @ Tropical Cyclone Q Post/Potential TC
the southern Appalachians | 4 pp CDT Advisory 10 Maximum sustained wind 85 mph  Sustained winds: D < 39 mph O ne
willlikely inundate ' NWS National Hurricane Center Movement N at 12 mph S 39-73 mph H 74-110 mph M > 110 mph
communities in its path with
Z':‘j?ef'e";gzs'if/ zdrf\'l'gf:n Z”d Potential track area: ~ Watches: Warnings: Current wind field estimate: Forecast...
stream flooding.” &Day 1-3 Day 4-5 Hurricane Trop Stm [l Hurricane [l Trop Stm  lHurricane Trop Stm

ATy,
. ty

&: NATIONAL WEATHER SERVICE

Oy

4

©
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Helene Review...

What we think we did well...

o  Threat recognition... Identified potential for significant threat
o NWS coordination... All parts of NWS mentioning landslide threat
o Leadtime... At least 60 hrs for landslide threat

- What we think we did okay...

o  Threat communication... Did the landslide threat get lost in the shuffle?
o  Collaboration with NCGS... Did they get needed information from us?

. What we need to work on...
o  Response... How do communities evacuate for landslide threat?
o  Outreach... Landslide Awareness Week?
o  Targeting threats...
m Can we model where threats are elevated?
= Might we coordinate watch messages with input from USGS/NCGS
like we do with USFS/NCFS in our Fire Weather program?

Jonathan Godt, USGS

Department of Commerce | National Oceanic and Atmospheric Administration| weather.gov 68
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Back at 1:30



Interagency Coordinating Committee on Landslide

Hazards—Operational & Response Capabilities

Mary Mullusky, National Weather Service
Robert Emberson, National Aeronautics and Space Administration
Jason Marineau, Department of the Interior Office of Emergency Management

Vanessa Bateman and April Fontaine, U.S. Army Corps of Engineers



National Weather Service Presentation
to the Advisory Committee on
Landslides

Mary Mullusky, Chief, Operational Services Division

U.S. Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service



National Weather Service Mission

Provide weather, water and climate data, forecasts, warnings, and
Impact-based decision support services for the protection of life and
property and enhancement of the national economy.

National Weather Service Vision

A Weather-Ready Nation: Society is prepared for and responds to
weather, water, and climate-dependent events.

Building a Weather-Ready Nation

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov
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e NWS leverages post-fire debris-flow hazard assessments for our
situational awareness of the post-fire debris flow threat and to inform
our watches and warnings for threats of flash floods and debris flows
generated from the burn area.

e Prolonged precipitation can also create conditions conducive to
landslide initiation. As USGS continues to advance their predictive
landslide science, NWS is undertaking an effort to more accurately
capture observations of these impactful events.

e The NWS works with agencies in the landslide hazard community to
share public safety messages throughout the hazard lifecycle from
pre-event preparedness to alerting and support of public response
before and after landslides and debris flows.

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



e NWS is regularly engaged with USGS, USCG, USFS, and state of Alaska
agencies in an interagency working group focused on internal coordination

and external messaging for the
Barry Arm landslide tsunami hazard.

Whittier, AK

e USGS science and monitoring .
provides hazard assessment and
situational awareness informing
improved operational response at the | 5 a8 Ar
National Tsunami Warning Center. A s,gg;“"e“ facing

e NWS is also collaborating with these
groups on public messaging in the
form of regularly released published
updates and education and outreach
to regional communities.

A Photo by Gabe Wolken June 26, 2020

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov



Landslides are often driven by changes in ground moisture content.
NWS provides resources for monitoring and predictions leading to these

conditions:

Drought Monitoring and Three-Month Precipitation Days 8-14 Hazard Outlooks

Seasonal and Monthly Outlooks Outlooks for upcoming year for Temp, Prec, Snow, Wind,
and Rapid Onset Drought

. . . < £ Rapid Onset
U.S. Monthly Drought Outlook Vaid for February 2023 1 Seasonal Precipitation Outlook & Tty | P | e | W 1 WNED
D ht T d D = th v I-d p = d |Composite Days 8-14 Map No Hazards No Hazards No Hazards
roug endency burnng the Yal ero Released January 31, 2023 e Valid: Feb-Mar-Apr 2023 Probabilistic Days 8-14 Map
| } Issued: January 19, 2023
:e‘) H {0\
/ Above Y y 5
i 2 A\
7 2 \ =N |
) ) | ) G >3
/ | P S
y i == ] > by
( L&) | 3 (&
\ Equal“ | ’
Depicts large-scale trends based e . 7
Y  on subjectively derived probabilities & Chances
guided by e / \
Statistical
Use caution fi at ‘
can be affected by short lived events.
"Ongoing” drought areas are
based on the U_S. Drought Monitor
areas (intensities of D1 to D4) N
NOTE: Tl ly at least
a 1-category i nt in the
Drought Monit levels by
the end of the period, although
drought will remain. The green Al
areas imply drought removal by the &
end of the period (DO or none). ZERGE
d ask
. Drought persists el%w Esri, HERE, Garmin, FAO, NOAA, EPA, AAFC, NRCan ]
Drought remains but improves Probability (Percent Cha“”)w Excessive Heat Much Above Normal Heavy
T — Above Normal Below Normal = I High Risk I High Risk [ High Risk [ Flooding Possible
9 Y Leaning s~ [ 33-40% 3340% [] "\_Leaning I Moderate Risk I Vocerate Risk Moderate Risk Frozen Precipitation
Drought development likely s Above \_ [ 40-50% Equal 4050% [ S Below I stight Risk Slight Risk Slight Risk Rapid Onset Drought
AN Equal (M 5060%  Gpances  50-60% NI
i ) Chances .. . c0-70% 60-70% I Much Below Normal Temperatures  High Winds Heavy Snow
Wy G Likely /o 70.80% "y = Likely I High Risk [ Vocerate Risk [ High Risk
s Above Below I Voderate Risk [ slight Risk [ Moderate Risk
http//go.usa.qovi3eZGd . 20-00% 80-00% [ loderate Risi ight Rist loderate Ris}
piligo-usa.g . 90-100% 90-100% I [ stight Risk [ siight Risk
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NWS opportunities from the National
Strategy for Landslide Loss Reduction

NWS is called out specifically in the following Goals and Strategic Actions:

e Strategic Action 1.2: coordinate with the USGS to enhance the scope, accuracy, and
effectiveness of post-fire debris-flow and landslide-generated tsunami alerts.

e Strategic Action 3.1: include landslide hazards information in guidance and doctrine
pertaining to the four phases of emergency management

e Strategic Action 4.1: produce and disseminate
landslide-related warning products for shallow,
rainfall-induced landslides based on data provided by the
USGS landslide surveillance network

= 'i_-»VZZ{QOéc;,’?Washingto»n
2 2 Mudslide; October 2014

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov 7




Mary.Mullusky@noaa.gov
. (202)809-1939


mailto:Mary.Mullusky@noaa.gov
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