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MATERHORN FIELD PROGRAM 

● Based in Dugway, UT during Sept. – Oct 2013 
● A multi-agency research project to better understand and 

model atmospheric circulations in complex terrain 
● Provide 3D context for complex terrain flow studies being 

conducted with towers, rawinsondes and UAVs, 
● Provided the opportunity for the evaluation of EDMF 

parameterization over land in the presence of organized 
structures in day/night conditions and katabatic flows 
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TWIN OTTER FLIGHT PROFILES 

● Navy Twin Otter based out of Salt Lake City 

 -   ~ 20 minute to Granite Mountain 

 -   climb to 12K feet (~5K feet above peaks) 

● Twin Otter in Utah between 5 October and 18 October, 2012 

● Missions lasted~ 4 hours 

 -   7 missions yielded ~3200 wind profiles  

             between surface and 3400 m 

 

 

TODWL DATA PRODUCTS 
 

● Maximum Range of 6 – 30 km 
● Downward conical scans (12 point step stare) ~ 20 sec 
● Off-nadir angle of 20 degrees 
 -   20 -25 seconds for full 360 scan ( ~ 1 -1.2km) 
 -   U,V,W with 50 m vertical resolution 
 -   precision (U,V) ~ .10 m/s ; precision(W) ~ .15 m/s- 
 -   SNR (aerosols) 
● Nadir samples 
 -   5 seconds between conical scans 
 -   50 m vertical resolution with w precision  ~ .10 m/s` 
● Structure prospecting 
 -   Straight ahead and down 3 -6 degrees

   

Oct. 10, 2012 TODWL Flight Pattern TODWL Measured Winds at 1113 N/S legs flown at 3400m (MSL) on 10/9/12   

Vertical Motions over Flight Area 

Individual VADs 10/10/12 

TODWL Measured Winds at 1112 

NADIR (6) – VAD(6,7) Vertical Motion 

NADIR (7) – VAD(7,8) Vertical Motion 

WRF Model Validation (10/9/12) 

● WRF* Version 3.3 to generate 3D winds 
● 3 Nested Grids – 9 km, 3 km, 1 km 
● Dugway, Utah area 
 -     Used for previous DoD flight campaigns 
 -     Reasonably representative of area 
● Domain:  
 -     35 km x 35 km horizontal x 42 vertical levels  
 -     10 minute time steps available 

East Slope Wind Speed from TODWL and WRF   
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Wind Speed on East Slope of Granite Mountain - 10/09/2210Z
Taken from WRF MODEL 1 km Domain
Matching N-S Lidar Leg of 2213-2216
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Wind Speed on East Slope of Granite Mountain - 10/09/2213-15Z
TODWL Lidar

Elevation ~ 1315m amsl

East Slope Wind Dir. from TODWL and WRF   
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Wind Direction on East Slope of Granite Mountain - 10/09/2210Z
Taken from WRF MODEL 1 km Domain

Matching N-S Lidar Leg of 2210
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Wind Direction on East Slope of Granite Mountain - 10/09/2213-15Z
TODWL Lidar

Elevation ~ 1315m amsl

Summary and Conclusions 

● Weather patterns provided several different flow patterns 
  over study area (Dugway Proving Grounds) 
● TODWL performed very well with no unscheduled down times. 
● TODWL data is supporting model (WRF/NCAR and WRF/Pu) validation 
  and development being conducted at UVa and SWA. 
● TODWL data combined with flux tower data addressing KDMF  
 parameterization schemes 
● TODWL was shown to give reliable measurement of vertical motion  
 and its’ spatial variation over complex terrain 


