Investigation of the diurnal cycle of stratocumulus clouds
at the northern coast of Chile
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1. Introduction 3. Diurnal cycle of cloud occurrence

Marine stratocumulus clouds of the eastern Pacific play a crucial role for The Cloudnet algorithm (lllingworth et al., 2007) was applied to the data to
the Earth's energy and water cycles (Wood, 2012). Parts of these extensive derive vertical cloud structure information. For each timestep it was
clouds off the west coast of South America form the major source of water Investigated if cloud liquid droplets (also with drizzle) were detected.

to the hyper-arid area at the northern coast of Chile.

« Within the Collaborative Research
Center 'Earth-Evolution at the Dry Limit’
three ground-based remote sensing
Instruments were installed at the airport
of Iquique.
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In order to be able to understand the diurnal cycle of the coastal clouds,
wind lidar data is used to characterize the coastal circulation as a function Results
of height. 30-minute means of horizontal wind speed and direction have
been calculated. The mean values were then averaged on seasonal time Austral summer (DJF) Austral winter (JJA)
scales. P Taonc i = non-turbulent
i j Bl convective mixing
1500 15007 Bl wind shear
E ] ———————— | intermittent
£ 1000 — 1000 1 in cloud
. _ =—— cloud-driven
500 500-: """"""""""""""" = T
OOI | I2|0I | I4l0I | IGlOI | IBIOI | I100 O-OI | I2IOI | I4IOI | I6I0I | I8IOI | I100
FOC in % FOC in %
|| 18 UTC 1| 18 uTC
Austral summer (DJF) Austral winter (JJA)
2000 : ; 2000 , , 12 £ |
1| N =44 — Ewind, 5Sm/s 1| N =52 ~ — Ewind, 5m/s | 11 e 1000 |
15007 1500 1 9 500 - 500
= 2 - 0 Y —
£ ' | E ' | | = 5 o 20 4 6 8 100 0 20 40 60 80
£ 1000 4 + | P * + 1000 A 6 3 FOC in % FOC in %
[} ARSIV R T R S A B~ ' i i 7y . :
2 ol SRR & A B - B Q5 . o ST 2 5 Fig. 8: FOC of the different ABL classes for austral summer (DJF) (left) and
B * cc o g ! }: : i ';'; '; '; N : ; -4 § austral winter (JIA) (right) during night at 4 UTC (top) and day at 18 UTC
500 1 assnns BN ) 500 s . Caae ! } T)‘ TT ¢ 4 - 3 (bottom). In order to understand the cloud lifetime cycle only cloudy cases
N SN SN . b L 3‘ } » have been considered (during summer only few cases are considered since
: i } ; e R : Ry }f- :; MR et : * A ;;;;ﬁ;}&’} L c.louds are less frequent than in winter (see .ﬁg. 6)). The horizontal dashed
o+ . o+ . - 0 line marks the seasonal mean cloud base height.
0 4 8 12 16 20 24 0 4 8 12 16 20 24
time UTC time UTC
Fig. 5: Diurnal cycle of the averaged 30-minute mean values of horizontal wind speed (color scale) and direction _
(arrows) for austral summer (DJF) (left) and austral winter (JJA) (right). N gives the number of days that were available
to calculate the seasonal mean values. Mean times of sunrise and sunset are marked by the vertical dashed lines
(black).
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