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Introduction
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A three-year, multi-institution program designed to improve 

weather predictability over complex terrain
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Granite Peak
2 Field Campaigns 

•Fall: 25 Sept. 2012 – 21 Oct. 2012

•Spring: 1 May 2013 – 31 May 2013

Sites of Interest

•Sagebrush

•Playa
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Playa Sagebrush



6



Transition Data Analysis
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SagebrushPlaya



Sagebrush
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Playa



Sagebrush
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Playa

For Moderately stable 

conditions

Large Scatter with “Some 

Trend”

MOST is Sort of Valid



ISSUE 1:  Asymptotic Behavior
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Playa



12

Playa
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II: Afternoon II: Afternoon

IV: Night
IV: Night

Playa Sagebrush
Counter Gradient Fluxes: Quadrant Analysis



Time Scales
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1. Variability at Playa is large at all heights

2. Similar Trend at both sites

PlayaBox Plots of τgrad

Sagebrush
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1.  Again, Playa scatter is large

2.  Occurs simultaneously at all heights

3.  Median behavior of Playa lags 

Sagebrush by approximately 30 minutes

Playa

Sagebrush

Box Plots of τflux
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1.  Variability grows with height at both sites

Playa

Sagebrush

Box Plots of tlag

3.  May be valid at other sites!
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Gradient Evolution
Playa Sagebrush

1.  Near-Neutral Stratification for 5m and 

above at Playa

2. Near-Neutral Stratification for 10m and 

above at Sagebrush with much stronger 

gradients at all heights

3. Gradient Stabilization occurs aloft, first.  

Does this mean that reversal is top-down?
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Temperature tendency
Playa

Sagebrush

1.  Cooling begins and is largest at the surface

3.  Stabilization is strongest at the surface but 

very weak stabilization is able to reverse the 

near-neutral gradients aloft.  
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Flux Evolution

Playa Sagebrush1.  Much slower heat flux decay at Playa with 

little flux convergence

2.  Weaker negative fluxes at Playa with some 

flux divergence developing at both sites.  

Question:  So what is responsible for the 

counter-gradient behavior? 
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Playa

Sagebrush

Flux Evolution: 
Reminder of 
What We Want 
to Understand



Simplified Heat Flux Tendency 
Equation
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Simplified Heat Flux Tendency 
Equation
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Gradient Evolution
1.  The gradient production (numerator) 

dominates buoyancy for low-levels at 

Sagebrush allowing for the same behavior as 

Blay et al. (Flux flips first). 

2. Everywhere else, buoyancy forces the flux 

to remain positive after the gradient reverses
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Conclusions
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Thank you!


