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Aim & Motivation

› Evolution of ABL 
› Sensible and latent heat fluxes

› SUMO BLLAST
› 168 profiles up to 1500 m agl

› Comparison to EC surface stations

› Model data through the BLLAST group
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The BLLAST field campaign

› Afternoon and evening transitions
› Evolution
› Duration

› Dense observations
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Boundary‐Layer Late Afternoon and Sunset Turbulence

14 June – 8 July 2011

Lothon et. al (2014)



SUMO – Small Unmanned Meteorological Observer

0.75 m

0.80 m

~650 g

Reuder et. al (2012)
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Profiles of and 
Date IOP Profiles Site Height [m agl]

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

› SUMO descent profiles (red)

› Temperature

› Humidity
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Estimation of heat fluxes
› Algorithm developed for the

SMARTSonde by Bonin et al. 
(2013)

› Based on technique by 
Deardorff et al. (1980)
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∆݄ ൌ 1 m	(vertical grid spacing)
ܿ௣ ൌ 1004 JK‐1kg‐1 (spesific heat)
ܮ ൌ 2.5 ൈ 10଺ Jkg‐1 (latent heat of vaporization)
ߩ ൌ density calculated from ܶ and ݌

› Assume ݓ ൌ 0 →

› Vertically‐integrated horizontally averaged
thermodynamic equation

› Finite differencing →

ߠ ܪܵ

ݖ
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Comparison to surface stations

› 30	min average fluxes from 
EC surface stations

› ss1 grass, ss3 micro site,  
ss6 corn

24.‐27.06 30.06‐02.07
05.0719.‐20.0614.‐15.06
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Lothon et. al (2014)



Preliminary results SH 02 July
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Preliminary results SH 05 July
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Advection
› Mesoscale model MesoNH

› Vertical profiles advection
› Every 30 min 
› Area = 10 km × 10 km (25 × 25 grid points) 
and centered at site 1

Advection
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MesoNH BLLAST details: Jiménez and Cuxart (2014)
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Summary

› 168 SUMO profiles during BLLAST

› Estimate sensible heat flux profiles (2 July and 5 July)
› Assume advection constant with height
› SUMO comparable to surface stations

› Advection from models
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Outlook

› Advection from model
› MesoNH
› Arome

› Flux profiles from model

› Latent heat flux

› Statistics: SUMO vs. surface stations

› Compare descent profiles to profiles corrected for sensor lag
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