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The Mountain Terrain Atmospheric Modeling and Observations (MATERHORN) Program 
is a Multidisciplinary University Research Initiative (MURI) designed to improve weather 
predictability in mountain terrain.  
 
Materhorn X-1 : 30-day intense field campaign during September 25-October 25, 2102 
conducted at the Granite Mountain Atmospheric Science Testbed (GMAST) of the US 
Army Dugway Proving Grounds (DPG).  

Introduction 
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Experimental Site- East Slope of Granite  

ES5 
ES4 

ES3 
ES2 
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ES5 ~   500 m                                h ~ 3 m (Horst and Doran 1983)   h ~ 5 m (Princevac et al. 2008) 

ES4 ~ 1100 m                                h ~ 7 m                                      h ~ 11 m (Princevac et al. 2008) 

ES3 ~ 1800 m                                h~  9 m                                      h ~ 17.5 m (Princevac et al. 2008) 

ES2 ~ 2400 m                                h ~ 13 m                                    h ~ 23 m (Princevac et al. 2008) 

Estimation of the height of katabatic flow at East Slope of Granite  
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Towers - East Slope of Granite  

ES3 

• ES5 - 20 m tower 
Levels 0.5m , 2m, 5m, 10m, 20m 
 
• ES4 – 28  m tower 
Levels 0.5m , 2m, 5m, 10m, 20m, 28 m 
 
• ES3 – 20  m tower 
Levels 0.5m , 2m, 5m, 10m, 20m 
 
• ES2 – 28  m tower 
Levels 0.5m , 4m, 10m, 16m,20m, 25m, 28 m 
 
 
 

Ultrasonic Anemometers (20 Hz) 
Temperature and Relative Humidity  
Probes (0.5Hz-1 Hz)  
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272 273 

274 

Surface weather maps for Jdays 272-273-274  in the evening (03:00 UTC) 

 
Sunset  
01:17 UTC 
(19:17 LC) 
 
Sunrise  
13:25 UTC 
(07:25 LC)     
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Preliminary Results 
ES3 Tower  

Jday 272-273 -274  
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es4 
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TKE timeseries (5 min avg) along the East Slope         (Jday 272) 
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Jday 272  -- hh 0:00-10:00 UTC 
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Wind speed timeseries (5 min avg) along the East Slope 
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Low frequency peak around 10^-3 Hz is only observed for U and V spectra and wu-cospectra at level 6 (but not for T-spectra or wT-cospectra). 
In the same time at level 2 low-frequency peaks can be see in all spectra/cospectra for wind speed and air temperature. 
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Fluctuations are obtained by  
using a 50-min running average 
filter  in order to subtract the 
slow variation of the temperature 

Temperature oscillations at ES2 tower Jday 272  -- hh 2:00-4:00 UTC 
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𝑁 

𝑵𝟐 ≫ 𝑵1 

𝑧 

𝜃 

𝜃𝑎 

𝑵1> 𝑵 

𝜔 = 𝑁𝑠𝑖𝑛𝛼 

 + 

𝜶 

𝜶 

𝜶 

𝜔𝒊 = 𝑭(𝑵𝒊) 
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CONCLUSIONS & OUTLOOK 

Preliminary analysis of measurements at East Slope of Granite 
Mountain showed:  

 
• Several occurrences of slope flows during quiescent periods 
 
• Strong interaction between slope flows and the circulation in the valley (cf. 

Chris Hocut talk) 
 

• Due to these multiscale flow interactions, slope flows appear intermittent 
and disturbed  with tendency to decay through the night 
 

• Slope flow develops rapidly after sunset and usually persists for 2-3 hours. 
This is also the period where the flow structure resembles a “pure” katabatic 
flow. 
 

• We found clear evidence of pulsations within the katabatic flow  at the  4 
measurement sites along the slope. Future work will focus on a deep 
investigation on the nature and the type of such pulsations also taking into 
account the possible coexistence of different oscillation systems. 
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 thank you! 

QUESTIONS? 


