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Scientific question:

What is the role of the boundary layer for cloud-
rain interactions???

Field campaign

CHUVA  / GoAmazon2014/15 (IOP 1 and 2)

ACRIDICON (IOP2)
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Figura 8. Variação espaço temporal da precipitação para a os períodos IOP1 (A) e

IOP2 (B)

Rainfall data at T3
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Flight_track.R

13/03/2014  - leg09_T3

IOP1



Flight_track.R

13/09/2014  - leg16_T3

IOP2



Flight_track.R

12/09/2014  - leg13_ZF2

IOP2
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10/03/2016



ReadG1data.R

leg09_T3        (463.45 m   ->  camada de mistura)13/03/2014



13/03/2014

Get_fluxes.R

10/03/2014
leg04_ZF2 - leg inteira – sem filtros

13/03/2014
leg09_T3  subleg02 – com filtrosw'θ' -0.01305 K m/s -15.73367 W/m²

w'u' -0.00417 m²/s² -0.005013  m2s²

w'q' -0.05705 g/kg m/s -171.947  W/m²

IOP1

w'θ' -0.008382 K m/s -10.09956 W/m²

w'u' -0.086097 m²/s² -0.103316 W/m²

w'q' -0.05083 g/kg m/s -153.1961 W/m²



13/09/2014
leg16_T3 

Get_fluxes.R

12/09/2014
leg13_ZF2

13/09/2014
leg16_T3  subleg45 – com filtros

w'θ' -0.022517 K m/s -27.1287 W/m²

w'u' -0.1228 m²/s² -0.14739 W/m²

w'q' -0.0970 g/kg m/s -292.401 W/m²

IOP2

w'θ' 0.00952 K m/s 11.47129 W/m²

w'u' -0.00989 m²/s² -0.011875 W/m²

w'q' -0.00633 g/kg m/s -19.0975 W/m²



T3*_shflx_profiles.R IOP1

cloud layer



T3*_shflx_profiles.R IOP2

cloud layer



(a)

AR= entrainment fluxes at top of CLB /surface turbulent fluxes



10/03/2016

Radiosondes launched each 6 hours

Radiosondes triangle (T3, Manaus-Ponta Pelada and ZF-2)
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IOP1 IOP2

Rainfall diurnal cycle



CBL growth

Stull (1988).



BL depths

IOP1 IOP2



NBL erosion

.

IOP1 IOP2



3D simulations

 PALM Model (PArallelized LES Model) developped by Prof. S. Raasch (Hannover University

 total time for integration 12 h  (starting at 08:00LT );

 Time interval: 1 s

 Grid: box: 200  X  200 X 80 

 Spatial resolution : 50 m x 50 m x 50 m;

 spin-up time: ~ 90 min;







March 13,2014



Potential temperature deviation (K)

Validation of the outputs



IOP1  (March 13, 2014)

Validation of the outputs



IOP2 (Sept 13, 2014)

Validation of the outputs







Thank you for your attention



3D simulations
IOP1

T3 ZF2

11:00 LT       

12:00 
LT

10:00 LT       

11:00 LT

13/03/2014

13/03/2014

01/03/2014

01/03/2014

obs

sim

obs

sim

Boundary layer top
~ 1100 m, 11:00 (ceilometer)
~   917 m, 11:00 (radiosonde)

Boundary layer top
~ 1350 m, 12:00 (ceilometer)
~   917 m, 11:00 (radiosonde)
~ 1156 m, 14:00 (radiosonde)
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