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 Strong pre-frontal southerly wind channeling 
event in the Champlain Valley on 31 October 
2009. 

 Gale force winds on Lake Champlain for over 9 
hours, and force 9 or strong gale for ~ 4 hours. 

  Scattered wind damage throughout the North 
Country. 



 Review of concepts 

    - Valley oriented N-S 

 - Constricted by mtns 
east & west 

 Promotes forced 
channeling of winds 
under geostrophic 
southerly or 
northerly flow. 



 Topography and 
forced channeling 
create a strong N-S 
bi-modal signature 
in the valley’s 
climatological wind 
regime.  

 



 Channeling the 
strongest below 900 
mb (~ below 3 kft) 

 Displaced east due 
to topography of 
valley 

 Often 
supergeostrophic 
and typically 
strongest at night   



 00Z 31 
October 2009 
GFS40 
MSLP, 500 
hPa heights, 
pcpn 



 00z 31 
October 2009 
NAM12 
MSLP, 
surface 
winds 



 00Z 31 
October 2009 
GFS40 
Pressure 
Gradient 
Magnitude 



 NAM12 975 
hPa isotach 
plots 

 Peak at 35 to 
40 knots 
from 6 to 
12Z 31 Oct 
2009 



 NAM12 950 
hPa isotach 
plots 

 Peak at 43 to 
48 knots 
from 06 to 
12Z 31 Oct 
2009 



  



  



 Owned/operated by 
UVM/Vermont 
Monitoring Cooperative 
via NOAA Grant 

 Colchester Reef (CRF) 

 Diamond Island (DMD) 

 Burton Island (BRT) 





  



~ 9 hours of sustained 

Winds ≥ 40 mph (35 kt) 



 No automated wave measurements on the lake. 

 An occasional observation from Lake 
Champlain ferries or UVM research vessels. 

 Forecasts use empirical or model-derived 
values 

 * ACE deep water curves 

 * Grady local study (1993) 

 * Lahiff local study (2004) 

 * GLERL wave model (1km BTV WRF used as  

       initial conditions). 

 

  

 

 



 Empirical values would offer values in the 5 
to 8 or 6 to 9 foot range given a south fetch of 
30 nm. 

 Forecast the prior evening offered slightly 
lower values given experience and paucity of 
real observations. 

 



Photo courtesy Lake 

Champlain Basin Program 

February 2006: 

40+ mph gusts, 

Waves 3-5’ 



  



 Whitehall and 
Rouses Point, 
NY USGS plots 



  

Approximate 1 foot rise from south to north. Very significant  

to internal seiche development. 



 Surface seiche typically smaller than that of 
larger Great Lakes. 

 * generally 1 foot or less on south flow 

 * up to 2 feet on strong north flow due to mass constriction 

 Atypical in that surface seiche events drive the 
development of a large subsurface internal 
seiche of the thermocline. 

 Internal seiche amplitudes range from 20 to 
40m! 

 



 Modest surface seiche 
initiates large deep water 
internal seiche 

 Important for 
hydrodynamic flow, 
biological response, and 
evolution of lake turnover 



 Situational awareness is key 

 Use of BUFKIT  and WRF hi-resolution isotach 
profiles is critical in assessing potential 

 Decision tree methodology 

 - Are stronger south or north winds in the forecast? 

 - Is there an enhanced signature present in model pressure gradient  

              magnitude fields? 

 - Are winds strong in lower levels (i.e. 950-975 hPa)? 

 - Are lake ∆Ts positive so as to enhance marine boundary layer mixing? 

  Be careful here! 

HIGHER CONFIDENCE! 



 31 October 2009 gale event among the strongest 
documented in the short time period in which 
such cases have been documented (5 years).** 

 While measurements lacking, waves likely 4 to 
6 feet with max wave height likely in the 7 to 8 
foot range. 

 Large surface seiche by Lake Champlain 
standards which likely drove evolution of 
larger internal seiche. 

 Documentation of earlier such cases led to a 
well predicted event. 

* Gale ~ 4.5 hrs. 

* Storm force gusts  

~ 3 hrs. 
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