Heat fluxes estimated from SUMO
profiles during the BLLAST campaign

Line Baserud?!, Joachim Reuder?,
Marius O. Jonassen'?, Timothy Bonin3
and Phillip Chilson3

!Geophysical Insitute, University of Bergen, Norway
2UNIS — The University Centre in Svalbard, Norway
3School of Meteorology and Atomospheric Radar Research Center, University of Oklahoma, Norman, OK, USA

BLEAST




Aim & Motivation

» Evolution of ABL
» Sensible and latent heat fluxes
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SUMO — Small Unmanned Meteorological Observer
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Reuder et. al (2012)

Parameter Sensor Range Accuracy Acquisition frequency
Temperature Sensirion SHT75 4010 124 °C +0.3°C 2 Hz

Humidity Sensirion SHT75 0 to 100 % +2% 2 Hz

Temperature PT1000 Heracus M222 321096 °C +0.2°C 8.5 Hz

Pressure MS 5611 300 to 1200 hPa 4 Hz

Surface temperature  MLX90614 8.5 Hz

3D flow vector 5 hole probe (SHP), Aeroprobe 1110 35 ms +0.1ms ' 100 Hz

Table 1. Specifications of the meteorological sensors.
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Profiles of 0 and g
mmm@ > SUMO descent profiles (red)
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Estimation of heat fluxes

> Vertically-integrated horizontally averaged
thermodynamic equation

» Algorithm developed for the
SMARTSonde by Bonin et al.
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» Based on technique by
hro
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> Finite differencing -

— 7 hpo/Ah AB
SH = c,pw'8'(z) = X0 c,p oAb [Wim2]

LH = Low'q'(z) = X7 Lp L Ah [Wm'2)

Ah = 1 m (vertical grid spacing)
c, = 1004 JKkg! (spesific heat)
L = 2.5 x 10° Jkg! (latent heat of vaporization)
0 SH .
p = density calculated from T and p
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Comparison to surface stations

» 30 min average fluxes from
EC surface stations

» ss1 grass, ss1 wheat, ss3
micro site, ss6 corn
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Preliminary results SH 01 July
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Preliminary results SH 05 July
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Advection

» Important

» Advection from AROME model data?
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Outlook

> Look more into LH

» Pick out BLH automatically

» Implementation of advection from model
» Statistics: SUMO vs. surface stations

» Compare descent profiles to profiles corrected for sensor lag

Line Baserud

Geophysical Institute, University of Bergen
BLLAST workshop, Wageningen 8-9 February 2016




References

Reuder, J., Baserud, L., Jonassen, M. O., Kral, S. and Miiller, M. (2016) Exploring the potential of the RPA system
SUMO for multi-purpose boundary layer missions during the BLLAST campaign, Atmos. Meas. Tech. Discuss.,
d0i:10.5194/amt-2015-397, in review.

Reuder, J., Jonassen, M. O., and Olafsson, H. (2012) The Small Unmanned Meteorological Observer SUMO: Recent
developments and applications of a micro-UAS for atmospheric boundary layer research, Acta Geophysica, 60,
1454 - 1473.

Bonin, T., Chilson, P., Zielke, B., and Fedorovich, E. (2013) Observations of the early evening boundary-layer
transition using a small unmanned aerial system, Boundary-Layer Meteorology, 146, 119 — 132.

Deardorff, J., Willis, G., and Stockton, B. (1980) Laboratory studies of the entrainment zone of a convectively mixed
layer, Journal of Fluid Mechanics, 100, 41 — 64.

Lothon, M., Lohou, F., Pino, D., Couvreux, F., Pardyjak, E. R., Reuder, J., Vila-Guerau de Arellano, J., Durand, P,
Hartogensis, O., Legain, D., Augustin, P., Gioli, B., Lenschow, D. H., Faloona, I., Yague, C., Alexander, D. C,,
Angevine, W. M., Bargain, E, Barrié, J., Bazile, E., Bezombes, Y., Blay-Carreras, E., van de Boer, A., Boichard, J. L.,
Bourdon, A., Butet, A., Campistron, B., de Coster, O., Cuxart, J., Dabas, A., Darbieu, C., Deboudt, K., Delbarre, H.,
Derrien, S., Flament, P., Fourmentin, M., Garai, A., Gibert, F., Graf, A., Groebner, J., Guichard, F., Jiménez, M. A.,
Jonassen, M., van den Kroonenberg, A., Magliulo, V., Martin, S., Martinez, D., Mastrorillo, L., Moene, A. F.,
Molinos, F., Moulin, E., Pietersen, H. P., Piguet, B., Pique, E., Roman-Cascdn, C., Rufin-Soler, C., Said, F., Sastre-
Marugan, M., Seity, Y., Steeneveld, G. J., Toscano, P., Traullé, O., Tzanos, D., Wacker, S., Wildmann, N., and Zaldei,
A.: The BLLAST field experiment: Boundary-Layer Late Afternoon and Sunset Turbulence, Atmospheric Chemistry
and Physics., 14, 10931-10960, doi:10.5194/acp-14-10931-2014, 2014.

Line Baserud

Geophysical Institute, University of Bergen
BLLAST workshop, Wageningen 8-9 February 2016




