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…And our partners!



- Field -based evaluations
- Em e rge ncy re s pons e  & is ola te d 

inquire s
- Guide  m it iga t ion planning or s upport  

gove rnm e nta l as s is tance  
applica t ions  

- Statewide mapping and modeling
- LiDAR-base d inve ntory
- Slope  fa ilure  s us ce pt ibility m ode ling

- Outreach and Education
- P la in-language  re s ource s
- Engage m e nt  with acade m ic, s ta te  

and com m unity partne rs

The  VGS and lands lide -re la te d 
e ngage m e nt



What is a landslide?

• The  te rm  “lands lide ” is  broad and 
e ncom pas s e s  a  range  of s lope  fa ilure  
m e chanism s  and ra te s  of m ove m e nt

• BUT…lands lide s  can be  com ple x and 
the re  are  a  varie ty of influe nce s  
re s pons ible  for the  condit ions  ne e de d 
for a  lands lide  to  occur

• Topography
• Ge ology 
• Hydrology/Hydrography
• We athe r & Clim ate



Translational 
Move m e nt



Rotational 
Move m e nt
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Earth/Debris Flows



Jeffersonville, VT

~19 5 5  -
P re se nt

Burlington, VT

Cot ton Brook Lands lide , 
Wate rbury, VT

Ext re m e  flooding e ve nt  
t rigge re d lands lide s  
acros s  VT

Sm uggle r’s  Notch, Mt . 
Mans fie ld/Cambridge , VT

19 9 9~19 25  -
P re se nt

20 2320 19

Extre me  flooding e ve nt  
t rigge re d lands lide s  acros s  
ce nt ral and northe as te rn, VT

20 24

Tropical Storm Ire ne  t rigge re d 
lands lide s  throughout  s ta te

20 11

*Full im age  source s  in 
pre se ntat ion note s



Modified from: Ratcliffe et al., 2011



Glacial Lake Coverage in the Headwaters 
of the  Lam oille  Rive r Wate rshe d

Modifie d from  Springs ton e t  a l. 
(20 20 )

Glacial 
Lake
Boundari
es

Springston et al. (2020)



The influence of weather and 
clim ate
• Data  indica te  a  warm e r and 

we t te r Ve rm ont
• ave rage  annual 

pre cipita t ion has  
incre as e d by 21% or 7.5  
inche s  s ince  19 0 0  
(Galford e t  a l., 20 21)

• Ave rage  annual 
t e m pe ra ture  has  
incre as e d by a lm os t  2°F 
s ince  19 0 0  – winte r 
t e m pe ra ture s  are  
changing m ore  rapidly 
whe n com pare d with 
othe r s e as ons  (Galford e t  
a l., 20 21)

Source : 
clim ate change .ve rmont .gov



Extreme precipitation and 
lands lide  re sponse  – July 20 23



Extreme precipitation and 
lands lide  re sponse  – July 20 24



Hardwick Case Study

P hoto by: Ge orge  
Springs ton

• Significant  e arth flow and rota t ional lands lide  
e ve nts  be twe e n Nove m be r 20 0 3  and April 
20 0 4

• Slope  m ate ria l is  pre dom inant ly glacia l t ill 
with a  s ilt -rich m at rix containing clas t s  
ranging in s ize  from  pe bble s  to  boulde rs

• Site  de m ons t ra te d a  varie ty of m e chanism s  
of fa ilure  and risk factors  a t  the  t im e  of 
20 0 3 /20 0 4  fa ilure

• Exte ns ive  m it igat ion work by VTrans  
include d the  ins ta lla t ion soil dra ins  and 
re m oval of art ificia l fill obse rve d a t  the  cre s t  
of the  s lope

Springs ton (20 21)



Approx. 
locat ion with 
s igns  of 
ins tability



Photograph by: Vermont 
AOT

June  20 26April 20 0 4

P hotograph by: 
VGS



Updates to landslide information 
around Ve rm ont

• The  VGS m ainta ins  a  publicly available  point -base d 
datase t  which include s :

• LiDAR-base d m apping in 4  count ie s  (gre e n)
• Mass  fa ilure s  re corde d during s t re am  

ge om orphic as se s sm e nts
• Fe ature s  ide nt ifie d during surficia l ge ologic 

m apping
• Se le ct  re porte d fe ature s  and s torm  re sponse  

locat ions

• We  have  e xpande d the  spat ia l cove rage  to  include  
10  count ie s  lacking sys te m at ic m apping (blue )
• Funde d by Unite d Sta te s  Ge ological Surve y 

(USGS) Lands lide  Hazards  P rogram
• Le ve raging 20 23  s ta te wide  LiDAR

CURRENTLY…

COMING SOON…



Landslide susceptibility 
analyse s  

• Funde d by FEMA-BRIC P rogram  in collaborat ion 
with lands lide  e xpe rts  a t  Norwich Unive rs ity, the  
Ve rm ont  Ce nte r for Ge ographical Inform at ion and 
Ve rm ont  Em e rge ncy Manage m e nt

• Inform e d by ongoing inve ntory m apping and 
incorporate s  ge ologic, topographic, hydrologic, 
and land use  data  as  pos s ible  pre dictors  of 
lands lide  occurre nce

• Tool to  inform  20 28  State  Hazard Mit igat ion P lan

• P rovide s  opportunity to  conne ct  with inte re s te d 
part ie s  about  data  acce s s ibility and inte nde d use

Preliminary results of model 
developed by G. Springston and J. 
VanHoesen



Improving emergency preparedness & landslide 
e ducat ion



QUESTIONS?



2022 NOAA Climate Summary for VT 

Key Message 1: Temps have risen 3 degrees F since the beginning of the 20th century

Key Message 2: Annual average precip has increased nearly 6” since 1960s
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