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Western Landslide Risk Assessment (2018-2022)
Eastern Landslide Risk Assessment (2021-2023)

 Received funding to support 1 full-time grant funded 
geologist for 3 years

 Goal: Complete a landslide hazard map for Nelson and 
Albemarle Counties to identify at-risk properties and 
infrastructure

 First in Commonwealth to use high-resolution LIDAR
 Western Study area delivered March 2022
 Final Maps will be delivered Sept 2024

VDEM-FEMA PRE-DISASTER MITIGATION GRANT PROJECTS IN 
NELSON & ALBEMARLE COUNTIES:



Background
• Study area was affected by 

two major rainfall events 
which generated 100s to 
1000s of landslides

• Hurricane Camille (1969) – 
Nelson County

• Severe Thunderstorm (1995) – 
Western Albemarle County

• USGS produced inventory 
maps of part of the study 
area (1996, 1999)



Western Landslide Risk Assessment (2018-2022)
Eastern Landslide Risk Assessment (2021-2023)

VDEM-FEMA PRE-DISASTER MITIGATION GRANT PROJECTS IN 
NELSON & ALBEMARLE COUNTIES:

This project will be completed in four phases: 

1. Remote sensing of modern and prehistoric landslides 
in the study area using LIDAR

2. Geologic field mapping of landslide prone areas
3. Landslide susceptibility mapping and modeling
4. Presentation of data products and results to the 

planning community and the public. 



VDEM-FEMA PRE-DISASTER MITIGATION GRANT PROJECTS IN 
NELSON & ALBEMARLE COUNTIES:
Western Landslide Risk Assessment (2018-2022)
Eastern Landslide Risk Assessment (2021-2023)

This project will be completed in four phases: 

1. Remote sensing of modern and prehistoric landslides 
in the study area using LIDAR

2. Geologic field mapping of landslide prone areas
3. Landslide susceptibility mapping and modeling 

(complete in western study area)
4. Presentation of data products and results to the 

planning community and the public (ongoing)



March 2022 FEMA/VDEM Deliverables

Landslide Inventory Map Landslide Susceptibility Map Landslide Pathway Map1 2 3

*PDF maps, GIS data and metadata, users guide



VDEM-FEMA Pre-Disaster Mitigation Grant 
Projects in Nelson & Albemarle Counties:

First county-scale landslide project in Virginia to 
use high-resolution 1-meter LIDAR data
• Current study results – 2 county area:

• Landslides identified (headscarps): 7809
• Hurricane Camille 1969: 7241 (93%)
• June 27, 1995 Storm: 189 (2%)
• Landslides field verified by a Virginia 

Energy geologist: 415 (5%)
• Landslide outlines (tracks): 1772

•  73 Weathered & 146 Relict Landslides
• Ancient landslide deposits: 1592
*Updated data as of April 2024



Landslide Inventory Map1

Modern 
Landslide: track 
and headscarp 

sharply defined, 
can be identified 

on post-storm 
aerial 

photography

Weathered 
Landslide: 

headscarp and 
lateral edges 

weathered but 
identifiable; 
cannot be 

associated with 
storm event



Landslide Inventory Map1

Relict Landslide: 
hummocky 

appearance, 
indistinct lateral 

edges and no 
headscarp

Landslide 
Deposits: 
low-relief 

accumulations of 
unconsolidated 

bouldery 
sediment



Landslide Inventory Map1
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Landslide Inventory Map1
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Relict Landslides
• Remnants of several generations of 

downslope movement
• All evidence of scarping and lateral 

boundaries have been weathered away 
over geologic time, leaving a 
hummocky surface exposure

• Sometimes occur below a cliff face or 
outcrop source

• Primarily found in areas underlain by 
Catoctin metabasalt

• Primary concern is for construction and 
initiation of new landslides

Modern 
Debris Flow

Catoctin Outcrop

Catoctin Outcrop





Wintergreen Relict Landslide Deposit

Catoctin Outcrop

Boulder Stream

Shelf of exposed bedrock within 
landslide deposit

Lobe of hummocky, cobble-to-boulder 
sized debris



Inventory Update
April 2024

• Robust inventory allows us to 
perform helpful spatial statistics 
with pre-existing datasets (slope, 
aspect, elevation, geology, soil, etc)

• Constrains data used for 
susceptibility modeling

• Provides useful information to 
planners and emergency 
management about past landslide 
activity in an area

Charlottesville



Updated Landslide Statistics: Slope
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Updated Landslide Statistics: Slope

Charlottesville



Updated Landslide Statistics: Slope

Charlottesville

• Albemarle & Nelson = 1210 mi2

• Area of counties that has slopes 
steeper than 25° = 130 mi2 or 
11% of the study area

• 7676 (98%) of landslides occur 
on slopes greater than 25°  59 
landslides/mi2

• For higher degrees of slope, 40-
50°, only 0.5% of study area  
landslide density increases to 
754/mi2



Updated Landslide Statistics: Geology
• Area is within the central and 

eastern flank of the Blue Ridge 
Geologic Province

• 48 different geologic units, based 
on geology from the Geologic 
Map of Virginia (2021)

• Nearly all the landslides (83%) 
occur in middle-to-late 
Proterozoic basement gneisses, 
meta-granitoids, and other meta-
intrusive rocks

Charlottesville



Updated Landslide Statistics: Geology
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Landslide Susceptibility Map2



Landslide Susceptibility Map2 % of Region % of Landslides Landslides/km2



Low 
Hazard

Moderate
Hazard

High 
Hazard



Updated Landslide Statistics: Landslide Track Length

• Not only concerned about where 
landslides may start, but also 
where they go and what areas 
they may inundate.

• Path of destruction from a debris 
flow can be narrow.

• Use known debris flow tracks to 
estimate potential track length 
and width as part of “debris flow 
pathways” map.

Davis Creek area of Nelson County, where 52 lives were lost, after Hurricane 
Camille in 1969.  Nearly every first and second order stream in this area was 

inundated, generating a massive debris flow 5.3 miles long. 



Updated Landslide Statistics: Landslide Track Length

Mean: 1334
Median: 689
Min: 32
Max: 28885
Count: 1177

Mean: 125
Median: 100
Min: 20
Max: 837
Count: 498





Landslide Pathway Map3

Debris flow tracks 
(1969 to present)

Possible flow paths that 
initiate within 
high/moderate hazard 
susceptibility zones

Mapped ancient 
landslide deposits

Areas unlikely to be 
damaged by debris 
flows



Known Debris 
Flow Pathways

Potential Debris 
Flow Pathways

Areas of past DF 
activity

No known or 
potential hazard



Landslide Pathway Map3



*Guide modeled after the Geologic Stability Maps Quick Reference developed by Appalachian Landslide Consultants, PLLC



*Guide modeled after the Geologic Stability Maps Quick Reference developed by Appalachian Landslide Consultants, PLLC



We still have a lot of work to do…

Complete the VDEM/FEMA grant in 2024

• Finish the final phase of the landslide 
susceptibility mapping

• Presentation of data products and results to 
the planning community and the public

NEW as of MARCH 2024: Virginia Energy received 
a BRIC 2022 grant from VDEM/FEMA to complete 
a statewide landslide inventory by 2027

 
https://www.energy.virginia.gov/geology/FEMA_landslide.shtml



Virginia Department of Energy
Geology and Mineral Resources Program

Anne Carter Witt: Project Manager
434-951-6319

anne.witt@energy.virginia.gov

Wendy Kelly: Project Geologist
Jonathan Steinbauer: Contract Geologist

https://energy.virginia.gov/geology/FEMA_landslide.shtml

Contact Information:

mailto:anne.witt@energy.virginia.gov
https://energy.virginia.gov/geology/FEMA_landslide.shtml
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