Multi-moment statistics of cloud and moist conserved variables from the A-train
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The simultaneous spatial and temporal vertical profiling of clouds, temperature and water vapor .-73 " \l,‘" A
from A-train instruments such as the Atmospheric Infrared Sounder (AIRS) and 94 GHz CloudSat N N
radar, among others, are anticipated to be useful for evaluating and informing subgrid-scale N N
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climate model cloud parameterizations. Variance scaling spectra, as well as the variance and - : N : : :
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skewness of temperature, water vapor and derived moist conserved variables including total water,

liquid water potential temperature, and equivalent potential temperature, are shown. This Figure 4. Skewness of saturation deficit (s), vertical velocity, liquid water potential temperature, and total

methodology has been extended to the ECMWF model output during YOTC, and similarities and water (q,) for BOMEX and RICO, two shallow cumulus-oriented field campaigns. All vertical profiles are

differences between ECMWE and AIRS are highlighted composited by the base and height of the cloud (gray area). From Zhu and Zuidema (2009), GRL.
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Length Scale (km) Length Scale (km) clouds (right). Taken from V. E. Larson et al. (2001), “Small-Scale and Mesoscale Variability of

' Scalars in Cloudy Boundary Layers: One-Dimensional Probability Density Functions”, J.
Figure 1: AIRS spectra of (left) o and (right) o, for clear scenes near the western coast of
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South America during SON 2006 (248S, 908W) as in Kahn and Teixeira (2009). Also shown 1n
gray are illustrative spectra for a = 0.33 (weaker slope) and for a = 1.0 (steeper slope).
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Figure 7. Same as Figure 5 except for skewness and kurtosis.
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liquid water potential temperature and total water for shallow cumulus in Tropics and subtropics.
water vapor as well (not shown).

« Statistics of variance scaling and moist conserved variables provide essential information to evaluate sub-

rid scales of climate models.
Much of this work is found in Kahn and Teixeira (2009), A global climatology of temperature and water vapor variance scaling from AIRS, J. Clim. g
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