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CALIPSO 532 nm LIDAR attenuated backscatter for a descending orbit on 13 March 2007 with equator crossing
near 150" E and the meteorological background including the tropopause height (white dots) and jet stream
locations based on wind speed (pink contours). (Lower) Vertical distribution of the cloud top fractions calculated
in altitude bins relative to the thermal tropopause. Also shown are the zonal mean tropopause height (large
purple dots) and its 10th and 90th percentiles (small purple dots), zonal mean horizontal wind speed (blue
contours for 30 and 40 m/s), and zonal mean potential temperature surfaces (black lines). The data included in
the statistics are from March 1 — March 31, 2007. The meteorological fields are from the GFS data.
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The adjustments can be divided into two basic regimes. The regime
outside the 25 latitudes (middle to high latitudes) will be called
baroclinic adjustment zone and the tropical zone will be called

convective adjustment zone. Their drivers are synoptic eddies and
convections, respectively.
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In flow, gravity pull can be
directed horizontally

Stratification,
gravity is reduced

Pure gravity




Standard tropical T profile thru radiative-
convective adjustment

The upper and lower troposphere go
through two-stage adjustments
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Thermodynamics 1s the most difficult branch of physics to teach,
In part because, thermodynamics uses an unfamiliar brand of

mathematics.
P. W. Bridgeman—Nobel Laurent
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One should never seek an A=B answer in
thermodynamics (FEZ25F L[ 7K)!







State; a key terminology, should be translated as Z4HE, instead
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=1 5 Gibbs phase rule!!!

* fR{ZGibbs phase rule (FE B2, JEH B A EH)

* F=C-P+2

* F: degrees of freedom
* C: number of components
* P: number of phases

* HAZESR, C=1,P=1, A DAF=2 R M B [, A, 8, 25 P (A RS i)
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Quasi-equilibrium theory

* The bulk effect of convection ensemble is establish a statistical equilibrium
among the buoyancy-related field in fast time scale.

e Convection acts to maintain a moist adiabatic (virtual) temperature profile of
large-scale environment in a manner to reduce the buoyancy available to small-
scale over turning motion.
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Boundary Sb budget controls
interior

Tucked all physics into vertical structure, parameterize
precipitation efficiency and downdraft
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Gross moist stability

To establish connection between convection and
larger-scale motion based on column averaged ratio
between moist static energy and moist budget.






a much simplified tropical chart..



Global circulation

* The adjustments can be divided into two basic regimes. The regime
outside the 25 latitudes (middle to high latitudes) will be called
baroclinic adjustment zone and the tropical zone will be called
convective adjustment zone. Their drivers are synoptic eddies and
convections, respectively.

* Even a dynamic book one should be constructed from the 1-D
radiative-convection equilibrium, then 2-D (Hadley cell?), 3D (TQEM).
Essentially, let vertical structure embed the rest of dynamics.



* Midlatitudes (25~60lat) * Tropics (-25~25lat)

* Assume a zonally averaged » Assume a conditionally unstable
thermal wind (theta-y) balance theta-z profile

* Radiative-dynamics * Radiative-convective equilibrium

equilibrium » Stable to disturbance (>2 days,
e Unstable to front-cyclone systems >100km) in a statistical sense,
(3000km) in a deterministic way wave support
e Baroclinic adjustment based on * cumulus parameterization
guasi-geostrophic theory based on QE theory

We always deal a quasi-balanced state
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