Multi-layer cloud conditions in trade wind shallow cumulus

Confronting models with airborne observations
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1 Motivation 4 Overview: Cloud boundaries - The influence of different sensors

* Observation of cloud tops in two layers. Lower layer is mostly visible to lidar only.
 Both models reproduce lower layer, but only LEM clearly develops upper layer.

The treatment of shallow clouds
over the vast, sub-tropical
oceans remains a large source of
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 And how does the liquid water path help to interpret differences Normalized frequency (km~?) Normalized frequency (km™1) Normalized frequency (km™1)
between observed and simulated cloud structures? Fig. 6: Cloud boundaries in all observations and forward simulated radar and lidar signals. Same thresholds for cloud detection
The research aircraft HALO offers us the opportunity to answer this are used for the observed and simulated radar and lidar signals. Height is in relation to the lifted condensation level (Icl).

Shadings depict western (bright edge) and eastern (dark edge) half of each dataset. Observations are from RF 1 to 8. SRM data
are sub-sampled (0.5°, hourly) for 24 days. LEM data are taken from 10 grid points at high temporal resolution (every 36 s) for 4
days. All data is during daytime (~ 8 AM to 5 PM local time).

gquestion with respect to two cloud-resolving models.

2 Airborne observations and atmospheric models

5 Detalils: Liquid water path enriches cloud analysis
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1.25 km, 1 moment 300 m, 2 moments Fig. 7: Cloud boundaries classified by liquid water path (LWP) in observations and forward simulated radar and lidar signals.
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