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Subtropicalregimesof atmosphericboundarylayer
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Subtropicalregimesof atmosphericboundarylayer
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PART I: Stratocumulu®pped boundarylayer

radiative _ _
cooling wind evaporation
shear o 80
o

condensation
2%
k/\_o/m_j\__m =
0 X0
0
05 ©

“heatfimes T e

Stratocumulugtopped BL

00
%00
00

CleYe)

Shallowcumulus BL

00
Ooo0

00

)/




Decouplingof stratocumulustopped boundarylayer
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Coupled decoupledstratocumulustopped boundarylayer. examples
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Coupled decoupledstratocumulustopped boundarylayer. examples
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Coupled decoupledstratocumulustopped boundarylayer. examples
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Coupled decoupledstratocumulustopped boundarylayer. examples
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Coupled decoupledstratocumulustopped boundarylayer. examples
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ACORES: Instrumentation
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ACORESelectednstruments

GerberScientific

Variable Instrument Samp. Resolution References
i~ | DOrizontalwind speedand Siebertand Teichmann
Q| oo .
direction ultrasonicanemometer 2000
o _ thermometerSolentHS,
ofp | longitudinalandvertical GillInstruments 100Hz ~20 cm Nowaket al. 2021
wind components +inertial navigation
y virtualtemperature *GPS Siebertand Muschinski
P 2001
v UltraFastThermometey Haman et al. 1997
Y | temperature Universityof Warsaw 4 kHz 0.5cm Nowak et al. 2018
, - - open-path L}F7500, N
n specifichumidity LLCORENvironmental 20Hz 1m Lampertet al. 2018
f liquid water massfraction ParticleVolumeMeter, 1 kKHz ~2em Gerberet al. 1994

Wendischet al. 2002

Seealsa Siebertet al.20086 Siebertet al.2021
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ACORES: Fligpatterns
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Stratocumulustopped BL:Sratification
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Stratocumulustopped BL: Epsilon andtructure function scaling(1)

Altitude [m ASL]

sjl [11125 3] Sy

ll

0% 1wt 10° O 0204 OB

1400

1200

1000

800

600

400

200

-

v

' §

\

N o /
X

D

AN
"

L

S e
/\-l-:.\ o =21
A |
LR |®)
-1 _n

o

%i

= | J
A _|m
B

_ =3
2 RN
NN 1}

104 10 0 0.2 04 06
/¢ [m? s3] Sw

Coupledboundarylayer

Altitude [m ASL]

e;/¢ [m?s~?] i

10° 10* 10° 0 0.2 04 06
1400 77 A T
L /(- |~ — L=
I :'3 2 2/ (TS

1200 (>— K |
< : =
;’\ A7 J
1000 : 3 <f ey = .; | U
£ i P (7|
800 =2 A
} 5’\ k\.l\\> | )
5~ A1 [N
600 -
wn
=

400 ] | { ‘_i) < |

§y >

% ?’?% -
200 ul\ \ ‘NQh ) z
, Sl

|

0 |

10* 10° 0 0.2 04 0.

esf¢ [m? s3] Sw

Decoupledboundarylayer

6



Stratocumulustopped BL: Epsilon andtructure function scaling(2)
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Stratocumulustopped BL:Anisotropy
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Stratocumulustopped BL:Summary
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PART IlIShallowcumulusboundarylayer
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FieldcampaignEUREQA 2020
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in climate

JanFeb2020in westernAtlantic
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includingFrench SAFIRE R42 (191lights x 4 h)

Stevens et akR021, Bony et al2022
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EUREQA: ATR42 samplingstrategy

U\

ATRflightsin EUREAA
Bony et al2022
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EURECA: ATR42flight patterns

Rectangle420x20km perpendicular to the mean easterly windabud base(targetedlevel of maxcloudfraction)
L-shapelegs60+60km, along/across wind, near thep of the sub-cloudlayer, 150200 m belowcloudbase
L-shapelegs60+60 km, along/cross wind, near thmiddle of thesub-cloudlayer

Nearsurfaceleg about 40 km at 60 m
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EUREQA: ATR42 selectedinstruments

25Hz

~4m

Instrument Brief description Position on ATR
5-hole For measuring the differential pressure radome
radome around the nose of the aircraft
Pitot probes Rosemount and Thales transducers fusclage
connected to Pitot probes measuring
static and dynamic pressure
Rosemount 1 E102AL non-deiced temperature sensor nose (right-hand side); [N1-
4, FR2-3]
Rosemount 2  EI02AL deiced temperature sensor fuselage (right-hand side);
IN1-8, FR15-16]
Fine wire fine wire resistance for measuring fast nose (left-hand side); |[N1-

temperature fluctuations

1, FR2-3]

Bony et al2022
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Measurementsn cumuli: Clouddetection
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Measurementsn cumuli: Clouddetection

PMAcloudmask
A CDPR2 + 2D-Scompositein datasetCoutris(2021)

AD 68 8t p—

A availableat 1 Hz i.e. 400m resolution

RHcloudmask
A RHcalculatedfollowing Bony et al2022
AYO wygp

A availableat 25Hz i.e. 4 m resolution



Measurementsan cumuli; Clouddetection

PMAcloudmask
A CDPR2 + 2D-Scompositein datasetCoutris(2021)

AD 68 8t p—

A availableat 1 Hz i.e. 400m resolution

RHcloudmask
A RHcalculatedfollowing Bony et al2022
AYO wygp

A availableat 25Hz i.e. 4 m resolution

# clouds

PMA: 1262 clouds, RH: 8119 clouds

0 200 400 600 800 1000
Length [m]
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Measurementsin cumuli: Conditioningof statistics



Measurementsin cumuli: Conditioningof statistics

Defineaveragingvindowsof 200m overlappingd € length.
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Measurementsin cumuli: Conditioningof statistics

Defineaveragingvindowsof 200m overlappingd € length.

Estimateturbulenceparametersnsidethosewindows
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Measurementsin cumuli: Conditioningof statistics

Defineaveragingvindowsof 200m overlappingd € length.
Estimateturbulenceparametersnsidethosewindows

Estimatecloudfractionin eachwindow usingRHor PMAcloud mask



Measurementsin cumuli: Conditioningof statistics

Defineaveragingvindowsof 200m overlappingd € length.
Estimateturbulenceparametersnsidethosewindows
Estimatecloudfractionin eachwindow usingRHor PMAcloud mask

Considewindowswith CF2/3 ascloudywhereasCF#9 asclearair.
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Shallowcumulus BLExampletimeseriesat cloud-base

RF12 R2B cloud-base
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Shallowcumulus BLExampletimeseriesat cloud-base(zoom)
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Shallowcumulus BLExampletimeseries in thesubcloudlayer
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Shallowcumulus BLThermodynamics
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Shallowcumulus BLEpsilon

[AT O ] surface mid SBL top SBL CBclear PMAcloud RHcloud
i 3.2553.85  1.1251.72  0.4350.85  0.1150.24  3.3554.27  2.1752.99
i 42755.04 1335188 0625109 0175035  3.2753.68  2.3353.40
i 4115558 1255187 0565103  0.1550.32  2.95(3.76  2.25p3.01

meang standarddeviation
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