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SUMMARY:

* |n order to assess the impact of constraining the model averages to the situations of total cloud cover (TCC) < 70% (to comply with the limitation that is the inability of AIRS to
provide profiles when cloud coverage is above 70%), it was decided that the unconstrained model results should also be made available for analysis.

* \WWith that in mind, an overview of the mean cross-sections of TCC is presented ("total cloud cover (%)" plots). In general, the models show an agreement in the location of the
ITCZ, with the main differences being the value of the maximum TCC in the ITCZ and in the stratocumulus (Sc¢) regions (North of 26 degrees N), and the way it transitions between
these two regions.

* [t is expected that the higher the values of TCC at a given location, the maximum the number of profiles with TCC > 70% (hote the green line at 70% in the plots) !

* Observational studies concluded that this AIRS dataset should be regarded as being biased by about 4% (drier).

* Out of curiosity, we investigated what would be the case for the model simulations and it was concluded that the difference between the constrained and the unconstrained sea-
sonally averaged ("[TCC 70% rh -rh] (%)" plots) cross-sections presented a general dry bias (specially between levels 800mb and 200mb) in a band (2 to 17 degrees N) centered
iIn the ITCZ region. Interestingly enough, the models with the higher TCCs in the Sc area show, in these plots, a wet bias above the boundary layer (PBL) in the region (North of 26
degrees N).

* Confronting the cross-sections of relative humidity (RH) for the models against AIRS ("rh -AIRS (%)" and "TCC 70% rh - AIRS (%)" plots) leads to the broad conclusion that there
Is a wet bias above the boundary layer in the tropical regions (interrupted by a dry layer centered at 400mb), as opposed to a dry bias above the Sc In the subtropics. The models
from the BMRC and the DWD clearly differ from the rest in opposite directions (general wetter and general drier biases, respectively). The same conclusions stated above for the
Impact of the "TCC < 70%" constrain on model results hold here.

* As for the standard deviation (STDev) of RH ("relative humidity STDev (%)" and "TCC 70% rh SDTev (%)" plots), we first note that the general structure of the constrained and
the unconstrained cross-sections compare very well, with a slight decrease in variability in the constrained ("TCC 70 % rh") plots. Can we infer that the same would be expected for
AIRS, I.e., Is the variability of humidity in (the currently available) AIRS datasets less than in the real picture ? Note also the differences between some of the models (e.g., UKMO,
NCAR, MeteoFrance). Comparing with AIRS, the conclusion is that, in the models, there is a lack of variability in RH in the PBL along the cross-section, and in the deep convection
region up to about 300mb. A feature common to most models is the positive bias in the variability in a relatively thin layer immmediately above the Sc in the subtropical region that
extends as far South as 17 degrees N (see UKMO, for instance).

 OBS: for the models we calculated the STDev of the daily means as the AIRS data was available in a daily temporal resolution.

* For the hovmollers of RH we used a 5-day running mean. Again, we present the constrained and the unconstrained results. Note that periods with no data available (more than 5
consecutive days of model simulations with TCC > 70%) show in the plots as white geometric shapes. The same conclusions (see above) apply, 1.e., a general drier picture for the
constrained results.

* |n the hovmollers for a given location along the cross-section, we can notice that models and AIRS agree when it comes to the behaviour/evolution of RH. As one progresses to
the North, the PBL shallows and the upper levels become drier. Also, drier periods tend to be felt throughout the entire profile, at 32 degrees N, as opposed to being caped by
higher RH values at the upper levels (e.g., at 20 degrees N).

* Most models compare better with AIRS at 32 degrees N (in the Sc region). In the other positions (8 and 20 degrees N) they tend to "lack” RH below 900mb, while being "moister”
above 350mb.

* For these profiles there seems to be a better spatio-temporal correlation between any two given models than between the models and AIRS (further analysis is needed).

* |n order to investigate how the RH evolves along the entire cross-section, hovmollers for a given level (400, 700, and 850 mb) were Iinvestigated. Note that care should be taken
as this analysis may be misleading. A single cross-section is clearly insufficient to study the broader GPCI region (other window spans for the running mean should also be tried).

* That said, and keeping in mind some of the above conclusions/notes, it is apparent that for AIRS there is a relatively high degree of correlation along the entire cross-section
when it comes to an increase in the RH (specially South of 29 degrees N). For the models, however, there seems to be a different behaviour when we compare the 3 levels shown.
At 400mb, some models (ECMWF, GFDL, JMA, KNMI) show a northward propagation of higher values of RH. At 700mb, the average model situation is probably best depicted by
UKMO, that shows periods of northward propagation of higher RH values and also periods of southward propagation of lower values of RH (specially to the North of 17 degrees
N). At 850mb, the main feature is a southward intrusion of "drier” air from the subsidence regions.

* Finally, the CloudSat and Calipso results. We present a global map of cloud occurrence at about 1200m for JJA 2006 as derived from CloudSat CPR retrievals. This gives a per-
spective of the location of the GPCI region (enclosed by the black rectangle). Also included are 3 maps of cloud occurrence at about 1558m In which we show the 13 locations that
comprise the GPCI cross-section. These maps for CloudSat, Calipso, and their combination show the expected differences briefly discussed in the text box to the right of the global
map, which are also noticeable in the vertical profiles along the cross-section shown (see the deep convection and the Sc regions, for instance).

* Taking the combined profile (CloudSat & Calipso "cloud occurrence (%)" cross-section plot) as the "truth", we can conclude that NCAR cloud coverage ("cloud cover (%)" plot)
compares fairly well with it, the bigger difference being the level of the maximum values to the North of 29 degrees N. We plan on having GPCI| model simulations for JJA 2006 for
more models.
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