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Mid-latitude cyclone compositing
Cyclone compositing 
algorithm from Field and 
Wood 2007 based on sea 
level pressure.



Some nomenclature

LW
P Cloud

Cloudy+clear



Stratify by meteorological set up

• Warm conveyor belt (WCB) moisture flux a good predictor of rain rate in observations 
where

𝐖𝐂𝐁𝒇𝒍𝒖𝒙 = 𝐖𝐒𝟏𝟎𝒎 ×𝐖𝐕𝐏 × const
(quantities are cyclone-mean, e.g. within 2000km of cyclone center)

Field and Wood (2007)
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Motivation: the shortwave cloud feedback dipole

Clouds reflect less
with warming

Clouds reflect more
with warming

Why does this happen?
Long-term trends support this.



𝐖𝐂𝐁𝒇𝒍𝒖𝒙 = 𝐖𝐒𝟏𝟎𝒎 ×𝐖𝐕𝐏 × const

𝐖𝐕𝐏 ∝ 𝑻 Clausius-Clapeyron
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What do the models look like?
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Linearized relationship between WCB and LWP

Stronger LWP-WCB relationship
More negative shortwave cloud feedback

Weaker LWP-WCB relationship
More positive shortwave cloud feedback
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Results:
• WCB moisture flux can be used to predict the change in LWP in 

cyclones between the current climate and a warmed climate (see 
paper). A negative feedback.

• Model resolution doesn’t appear to have a significant impact on this 
feature, although WCB-LWP relationship tends to become shallower 
as resolution increases in a given model.

• Bonus: cyclone wind speed always underrepresented in models 
regardless of resolution. Possibly due to not capping surface drag over 
oceans (see paper).
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