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Granite Peak 

• Granite Peak, Dugway Proving Ground, target area of the 
MATERHORN-X field campaigns. 
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Boundary-layer separation (BLS) 
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4DWX 
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• Does BLS occur in the lee 
of Granite Peak? Can 
Granite Peak help us 
learn anything new 
about BLS? 

• Look at NWP model 
output! 

• Operational NWP in the 
area is provided since the 
1990s by NCAR-RAL 
(4DWX, now 1.1-km-
resolution WRF runs with 
observation nudging). [km] 
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Research question 

• What are the scenarios that can lead to BLS in the lee of 
Granite Peak? 

• How to answer: 

1. Use 4DWX output to produce a climatography of surface 
gradients* of p, T, wind speed. Period: 2009-2012 
(unchanged model settings, hourly output: ~35000 
samples). 

2. Identify areas where the strongest gradients occur. 

3. Examine events where the strongest gradients were 
recorded. 
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* p and T have clear altitudinal and seasonal dependencies. In 
both cases, this low-frequency variability has to be filtered. 
The resulting filtered fields are free of any altitudinal/seasonal 
fingerprint and only reflect mesoscale meteorological 
variability. 



BLS in the lee of Granite Peak 
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• Climatography 

 

 

 

 

 

 

 

• One case (a typical BLS scenario) 



BLS scenario /1 
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BLS events* 

«climate» 

* Those where events 
included in the right 
tails of the frequency 
distributions of 𝛻𝑈 , 
𝛻𝑝′  and 𝛻𝑇′  are 

co-located near 
Granite Peak. 



BLS scenario /2 
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SE thermally forced downslope breeze 

SW LLJ flowing over Granite Peak 

Dynamically forced downslope flow 
on the NE slope of Granite Peak 

Boundary-layer separation 

«Gravity current collision»? 



Summary 

• 4DWX operational simulations suggest that BLS is a likely 
event in the lee of Granite Peak (esp. NE slope). 

• Most BLS cases are considerably more complex than the 
simple «2D» picture. 

– Highly transient. 

– Upstream profile with a LLJ (?) and directional shear. 

– Partially blocked flow. 

– Surface cooling. 

– Non-uniform roughness. 

• Next step: find evidence of this type of dynamics in the 
MATERHORN-X measurements. 
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Thank you for your attention! 

Research supported by: 
 

 FWF, Austrian Science Fund, grant P-24726 N27 (University of Vienna). 

Info: new session 
AS1.6/NP4.7, Atmospheric processes over complex terrain 

at the upcoming EGU General Assembly 
Vienna, Austria, 27 April – 02 May 2014 

Conveners: Dino Zardi, Stefano Serafin and Ivana Stiperski 
 

http://meetingorganizer.copernicus.org/EGU2014/session/14954 



4DWX 
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4DWX vs. SAMS observations 
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Filtering of p and T fields 
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atmospheric pressure, plain 
atmospheric pressure, Granite Peak 

raw series filtered series 

remove regional trend 
remove low-frequency variability 

(high-pass Lanczos filter) 
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2D vs. 3D obstacles 
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