Diurnal Behaviour of Turbulence in the Summer PBL at Dome C:
Sodar and In-situ Observations
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Correlation between Metek and Gill measurements
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Typical diurnal behaviour of the spatio-temporal structure of
the ABL (shown by the sodar) and of relevant atmospheric
parameters in summer-time at Dome C

INTRODUCTION

Concordia-DomeC, 12/2014 - 01/2015

Concordia-DomeC, 12/2014 - 01/2015 Concordia-DomeC, 12/2014 - 01/2015

0.5

v 1

= P
R=1 e R=0.98
+ M=0.91 G + 0.025

A long-term experiment to study turbulence in the atmospheric boundary layer
(ABL) over the Antarctic plateau was carried out in 2011-2015 at the French-Italian
Concordia station (Dome C). The behaviour of thermal turbulence was observed
remotely using a specially developed high-resolution sodar — HRS (vertical
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resolution better than 2 m, time resolution of 2 s, first range gate of = 3 m). development of the convective BL. The color intensity is proportional to InC+2 . _ . 12
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The behaviour of turbulence spectra at high-frequency range (especially, their C 2 (m*3 s2)
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High-resolution SODAR (HRS) 1. Ultrasonic thermometer - Essential difference is observed between Metek and Gill measured temperature structure 200

parameter C;? and temperature standard deviation. Also, there is some difference in the

measures vertical profiles of the strength of range of negative heat fluxes H,.

thermal turbulence
from =2 m, with a step of <2 m to 200 m
Antenna system: three transmitting horns

anemometers:
1) USA-1 by Metek (Height: 3.5 m)
2) HS59 by Gill (Height: 2.9 m)
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weak turbulence at low temperatures in the stable boundary
layer remains a difficult problem of polar studies.

jumps in temperature in a random way that could distort flux estimates.
3) HS50 Gill has an overestimation of temperature measurements of ~ 2-6 K depending
on temperature.
Till now, accurate measurement of turbulent parameters under weak turbulence at low
temperatures in the stable boundary layer remains a difficult problem of polar studies.
Careful preliminary analysis is extremely needed when data processing to eliminate

Growing NSTL + with sequent NONmonotonous (with ocsillations)
elevation above the CBL+ evening dissipation The use of the advanced high-resolution sodar allowed us
D to reveal some new features in the BL, which indicates clearly

ome C Doppler Sodar - 20 December 2014 ] ]
— the presence of undulation processes accompanying the
development of convection during morning hours. Inside the

0000 0400 0800 1200 1600 2000

—_ —= 1580
erroneous data with outliers and low frequency trends caused by non-atmospheric 2 - elevated turbu!ent layer, which ascends with the development
reasons. Ni > of the convective layer close to the surface, the regular wavy
2 o8 = =0 ‘ fine-scale layers forming the braid pattern in the sodar
O ’ PO A i W B o vt e Bt il ot w““‘";mw' 'L.w.: ;"51 ¥ % A3 G
0
0000 0100 0200 0300 0400 0500 0600 0700 0800 eChOgram are present'

Spectral analysis

Strong turbulence Weak turbulence 0000 0400 0800 1200 1600 2000 0000 0400 0800 1200 1600 200 - T_he minimum in CTZ_ of ~ 7?7 are observed at earlier
2 bomec, 1110112015, 0300 L 2 0.5 ————— NS e TR 02— morning 5-6 LT and evening 16-18 LT hours. The lowest CT2
m T CTE Tt 0al © R R | ) € values observed by HS50 Gill device are about one order lower
B O N S e NS{S== R Ui G i R N & B wosle o owpsitlifigite.. o % z than those measured earlier by other sonic device models.
il Sl el LI L e s T TN SRTICUR PN =5 I B S B I ® Relationship between intensities of small-scale thermal and
‘_ \ —h \ ol NS |l eSO S ol e lNesais LFoosi: mechanical turbulence characterized by structure parameters
o e e P e e m e e g W e e e e wdRee o E A | CT2 and CV2, respectively, is not uniform
i N il " i 0000 0400 0800 1200 1600 2000 0000 0400 0800 1200 1600 2000

@ Temp Time (LST)

Fig. Diurnal behaviour of some variables measured with a sonic thermometer-anemometer Acknowledgements. This research was supported by the lfalian National

= = = - : ] . . e 150 Research Programme (PNRA), and the French Polar Institute (IPEV) (project
@ @« A, B . B ol : é g 1 p J
- ot LT i Nl A, Gill HSSO at a height of 3:5 m durlng_summer 2014-2015. a Temperature, b wind speed, c = 100 COMPASS). Also, the Russian Foundation for Basic Research (project 13-05-
Hopeo- 107 | Moo 141 ‘ v NN | ‘Z sensible heat flux H,, d friction velocity u* , e temperature structure parameter C;? , f 2 00846) and Russian Science Foundation (project No. 14-27-00134) partly
S f1‘3:)|| b X, 4 fm" o kd ot hb T Set i T f O turbulent kinetic energy TKE. Circles are the 30-min averaged values for individual days. = %0 o supported the data analysis. The authors thank the staff of the Meteo-
ectra of all parameters obtained from Metek data shoWw overestimation at'ffequencies PEE - PRt i i Sl i ki i Climatological Observatory and the logistics staff of the Concordia station for its
P para , | ! quendt Solid lines show the values averaged over the all days. Red and green lines show 0 700 1800 1000 000 00 p—— 300 000 | | _
> 0.3 Hz, while Gill data provide spectra close to the theoretical ones with slopes of ~ -5/3. : : : : active help during the field work.
. T . . . arithmetic and median averages, respectively. :
The difference is quite evident for weak turbulence conditions (right panels). Time (LST)

EMS2018-433, Sec UP1.2
3-7 September 2018, Budapest

[cMom


http://www.ifaran.ru/
http://www.ifaran.ru/

