
Large Scale Effects of JZ on Clouds and Climate
Brian A Tinsley, University of Texas at Dallas   tinsley@utdallas.edu   Micro2Mac, Oct. 2024

Solar wind ELECTRIC FIELDS
EN-S = VSW x BY
EE-W = VSW x BZ
modulate high latitude IONOSPHERIC 
POTENTIAL and JZ on the day-to-day 
and bi-decadal seasonal timescales

Solar wind MAGNETIC FIELDS 
modulates COSMIC RAY FLUX, 
column resistance and JZ on the 
day-to-day, decadal, bi-decadal and 
century timescales. 

Latitude variations of ionospheric potential 
(orange) and column resistance (grey) affecting JZ 

From Tinsley (2024)

Annual average day-to-day response of 
surface pressure to solar wind forcing (By or 
Jz)  (Lam et al, 2013), and to internal 
(thunderstorm) forcing (Zou et al., 2018).  

Day-to-day response of Alert cloud opacity to Jz, 
from Tinsley (2023)

Seasonally resolved day-to-day response 
of surface pressure to measured global EZ 
(Zhou et al., 2018).
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Ionosphere-Earth current density JZ flows through 
clouds and aerosol layers and generates space 
charge, positive at tops and negative at bases.
 JZ equals ionospheric potential divided by column 
resistance.
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Superposed epoch variations of GCR flux, Ap index, and 500 hPa northern

 hemisphere Vorticity Area Index, with key days onsets of Forbush decreases 

(and Jz decreases), November through March  (Tinsley and Deen, 1991)

Vorticity Area Index Decreases with Forbush Decreases and Jz Decreases



*

Vorticity Area Index Decreases with Forbush Decreases and Jz Decreases
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