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Moisture equation

v(w'q') —C

Molecular at surface
Eddy flux above...
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Vertical integral <> eliminates profile
0 < h >

Y =< ADVh > —|—F3 - Rnet

Time averaging eliminates causality

0 —< ADVh > ‘|‘Fs + Rnet




Now, let’s use it

e to predict causes of and
their contrasting profiles over land & seal

 Well, not quite absurd perhaps...




Our funny enterprise

Conserved
Quantities
<h>, PV, GPV

\/

Wild-eyed
climate
storytelling

Meta-principles
EFE~ITCZ,
“balance requires...”
etc.

Mathematical
Laws of Physics

Concrete ... ... Abstract




Back to moisture — but wiser

<h'>>L<q >
Well measured

by microwave!
(over water)

Connects to a practically important
but dynamically wooly field
called hydrology...




Let’s look at some data

* Well measured - well analyzed

e Use analyses (and GFS forecast, for fun)
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<>, steep color @50mm
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Deep convection tightly contained
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Z200 and C200
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Americas sector
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Africa, September (green=rain)
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Americas, September (green=rain)
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What did we see?

* <> =<MSE> features travel 1000s of km

e [u]<O sweeps everything westward

* Feedback: Asian monsoon u*v* 2 westward <[u]>
» Kelly and Mapes papers (2012-2014)

* Features amazingly long-lived... maintenance?




Aside: Kelly PhD: one sounding can index
Tibetan High’s u*v*!

17240 LTBM Isparta
100 [e808p—p

u*v* 2 westward <[u]>
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“Meteorological Moist Tropics”:

a regime (mode of a PDF)

CWV histogram for different latitudinal bands
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in current climate _—_lI 205200
LS
(globally) 2
— CWV/CWV,, 26406 |- | 1
~75%, more
fundamentally JERETRTRE _
1e+06 .
— a distinct role for [l See my AMS talk abaut it at
convection https://tinyurl.com/CWVmode
° 0 1!0 2.0 3IO 4|O SIO 6IO 70 80

Column Water Vapor (CWV) [mm]



AMS Meandering Margin talk

* https://tinyurl.com/CWVmode

e video and slides
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