Section 3: Mean state and variability of the atmosphere

* Develop intuition and familiarity with current state
of general circulation

* State variables of this thermo-hydrodynamical
system: T, p, g, u,v,w

e Consider distribution of mass, thermal structure,
circulations, and distribution of moisture



Distribution of mass



Geopotential height at 1000hPa: ]JA
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Geopotential height at 1000hPa: DJF
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1000mb Geopotential Height (m) Composite Mean
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Subtropical highs are response
to monsoon heating and to orography

Horizontal streamfunction at 887hPa for JJA
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Zonal-mean sea level pressure
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bertt (1981) and for the DJF and JJA seasons after Oort (1983) in mb.

Peixoto and Oort, fig 7.2



Anomaly hPa

Seasonal cycle of hemispheric mass as represented by
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anomalies in hemispheric-mean surface pressure
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ERA 40 reanalysis data [980-2001; cf. Trenberth et al, |GR 1982, 92, 14815-14826



Seasonal cycle of hemispheric mass as represented by
anomalies in hemispheric-mean surface pressure
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ERA 40 reanalysis data 1980-2001; cf. Trenberth et al, JGR 1982, 92, 14815-14826

Green dash-dotted: global-mean mass of water vapor multiplied by g



Thermal structure



Surface air temperature: January
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Surface air temperature: January-July
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Zonal and time mean temperature (K) (annual average)
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Temperature lapse rate (K/km)
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Equivalent potential temperature (K)
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Saturation equivalent potential temperature (K)
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Extratropical mean state is stable to slantwise moist convection
except in summer in Northern midlatitudes
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Figure 9.5 Saturated moist pseudoadiabats (solid) and surfaces of constant absolute angu-
lar momentum M (dashed) according to ERA-40 reanalysis data for 1980-2001.
The contour interval for angular momentum is 0.1Qa?, and contour values de-
crease monotonically from the equator to the poles. The thick line marks the

tropopause.

Schneider, Thermal Stratification of the extratropical
troposphere, 2006
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Supercriticality decreases in warm and moist climates,
but stays constant if use effective static stability to
represent latent heating
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