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SUMO 
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-  Small Unmanned Meteorological Observer 

FunJet (Multiplex) 

Temperature: 
SHT75 (2 Hz) 
PT1000 (8.5 Hz) 
 
Humidity: 
SHT75 (2 Hz) 
 
Pressure: 
MS 5611 (4 Hz) 



BLLAST campaign flights 
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Lothon et. al (2014) 

14 June – 8 July 2011 
Boundary-Layer Late Afternoon and Sunset Turbulence  



BLLAST campaign flights 
Date IOP Profiles Site Height [m a.g.l.] 

17.06 7 1 1500 

18.06 5 1 1400 

19.06 2 12 1 1500 

20.06 3 11 1 1500 

21.06 8 1 1500 

23.06 2 1 1500 

24.06 4 10 1 1500 

25.06 5 11 2 1500 

26.06 6 11 2 1500 

27.06 7 12 2 1500 

30.06 8 12 1 1500 

01.07 9 6 1 1500 

02.07 10 14 1 1500 

03.07 6 1 1500 

04.07 9 1 1500 

05.07 11 13 1 1500 

06.07 7 1 1500 

07.07 8 1 1500 

08.07 4 1 1500 
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up 
down 



Heat flux estimation 

𝑆𝐻 = 𝑐𝑝𝜌𝑤
′𝜃′ 𝑧 =  𝑐𝑝𝜌

∆𝜃

∆𝑡

ℎ𝐹0/∆ℎ
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∆ℎ = 1 m (vertical grid spacing) 
𝑐𝑝 = 1004 JK-1kg-1 (spesific heat) 

𝐿 = 2.5 × 106 Jkg-1 (latent heat of vaporization) 
𝜌 = density calculated from 𝑇 and 𝑝 

Bonin et al. (2013),  Deardorff et al. (1980) 
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Vertically-integrated horizontally 
averaged thermodynamic equation 
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Advection 

• NoAdv 

 

• ConstAdv 

 

• ModelAdv 
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Mesoscale model MesoNH 
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• Advection profiles every 30 min 

 
  
• Horizontal: 10 km × 10 km domain 
     (25 × 25 grid points)  

 
 

• Vertical: higher resolution towards surface 
(3m close to surface, 135m at 1600m a.g.l.) 
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EC surface stations 

Lothon et. al (2014) 
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bllast.sedoo.fr/ 



Results: NoAdv 
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Results: NoAdv (all) 
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Results: ConstAdv (all) 
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Results: ConstAdv 
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Results: ModelAdv (all) 
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01.07 only with 
type2 BLH growth 



Results: ModelAdv 
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Summary 

• Heat flux profiles estimated from 168 SUMO flights 
 

• SH closer to EC surface stations compared to LH  
 

• NoAdv: works for some cases  
 

• ConstAdv: works for some cases 
 

• ModelAdv: works for some cases 
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Outlook 
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SUMO: 
• Sensor time constants (→ BLH difference T vs q) 
• BLH (3 evolution types) 
• Δt between flights 

 
NoAdv: 

• Advection and subsidence violates assumptions 
ConstAdv: 

• BLH sensitivity  
ModelAdv: 

• Model accuracy 
• Mid-day vs transition periods, weak/strong winds or soil moisture 

 
SUMO vs EC 

• Footprint  
• Site 1 vs Site 2  
• Difference in lowest height  
• Large spread between EC stations 



Outlook (BLH sensitivity) 
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Thank you! 
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