
http://sci.esa.int/venus-express/50886-venus-terminator/
http://sci.esa.int/venus-express/47234-the-southern-polar-cap-
of-venus/



http://sci.esa.int/venus-express/51188-rise-and-fall-of-sulphur-
dioxide/
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http://www.goes-r.gov/users/comet/tropical/
textbook_2nd_edition/print_1.htm



https://www.quora.com/Is-the-thermal-wind-responsible-for-
the-formation-of-the-jet-streams



Wind. 
    pressure gradient force 
    Coriolis force 
    centripetal force 
    friction 
    



isobars

pressure difference 

Pressure gradient = ΔP / Δr 

force = pressure x area = (P/r) x vol 
F = m a, density = mass / vol 
pressure gradient acceleration = (1/ρ) x ΔP / Δr 

http://www.physicalgeography.net/fundamentals/7n.html



Coriolis effect – in northern hemisphere, winds are deflected to the right. 

Coriolis “force” = 2 m Ω v sin (latitude) 
 and Coriolis acceleration = 2 Ω v sin (φ) 



Geostrophic wind: above the level of  friction, balance pressure gradient and Coriolis. 
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v = ΔP / (Δr ρ 2 Ω v sin (φ) ) 
 





https://www.quora.com/Is-the-thermal-wind-responsible-for-
the-formation-of-the-jet-streams



Gradient wind:  geostrophic + centripetal 

centripetal acceleration = v2 / r



Friction:  reduces wind speed which reduces Coriolis which no longer balances pressure  
gradient which means winds at ground level often blow across iosbars.



Diurnal changes: sea and land breezes

http://www.physicalgeography.net/fundamentals/7o.html



ht
tp

:/
/e

ar
th

.n
ul

ls
ch

oo
l.n

et
/#

cu
rr

en
t/

w
in

d/
su

rf
ac

e/
le

ve
l/

or
th

og
ra

ph
ic

=
-3

4.
22

,4
3.

04
,3

07



https://bmtc.moodle.com.au/mod/book/tool/print/index.php?id=3763

https://bmtc.moodle.com.au/mod/book/tool/print/index.php?id=3763


http://photojournal.jpl.nasa.gov/jpeg/PIA02873.jpg



http://photojournal.jpl.nasa.gov/catalog/PIA12513



http://photojournal.jpl.nasa.gov/catalog/PIA18182



http://photojournal.jpl.nasa.gov/catalog/PIA01492



http://www.nasa.gov/press/2014/may/nasas-hubble-shows-jupiters-great-red-
spot-is-smaller-than-ever-measured/#.Vk1DXoQq9Lp



http://photojournal.jpl.nasa.gov/catalog/PIA
00372



http://hubblesite.org/newscenter/archive/releases/2006/19/
image/a/format/web_print/



http://photojournal.jpl.nasa.gov/catalog/PIA12824



http://photojournal.jpl.nasa.gov/catalog/PIA12826
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http://photojournal.jpl.nasa.gov/catalog/PIA
10490



http://photojournal.jpl.nasa.gov/catalog/PIA
17306
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https://photojournal.jpl.nasa.gov/catalog/PIA01542


units comparison. . .10 mph = 4.4 m/s



           clouds 
          H2 + He  gas 
         liquid 

    liquid metallic  
  hydrogen + He 

ices 
rocky / metallic 
   core 

           165 K, 105 Pa 

       ~6,500 K, 200 GPa 

         ~14,300 K, ~4,000 GPa 

              ~15,600 K, ~5,000 GPa

           clouds 
          H2 + He gas 
         liquid 

    liquid metallic  
  hydrogen + He 

ices 
rocky / metallic 
   core 

           135 K, 105 Pa 

       ~5,400 K, 200 GPa 

       ~7,700 K, ~900 GPa 
         ~9,000K, ~1,600 GPa 
              ~9,400 K, ~1,800 GPa

Jupiter                                                                          Saturn



      clouds 
   H2 + He gas 

    ionized  
   icy liquid 
    

      core 

           75 K, 105 Pa 

       ~3,000 K, 10 GPa 

         

              ~8,000 K, ~1,300 GPa

             70 K, 105 Pa 

         ~2,500 K, 10 GPa 

         

~8,000 K, ~1,600 GPa

Uranus                                          Neptune



Radiating excess energy. . . 



Jupiter diagram from Wikipedia
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Plasma sheet

Van Allen radiation belts, or 
“plasmasphere”



http://spaceweathergallery.com/indiv_upload.php?upload_id=134196

Taken by Layton Findlater on March 27, 2017 @ Invercargill, New Zealand

http://spaceweathergallery.com/indiv_upload.php?upload_id=134196


Night of  the northern lights



http://www.windows2universe.org/earth/Magnetosphere/aurora/images/
mol_nitrogen_emit_spect_aurora.jpg

http://www.windows2universe.org/earth/Magnetosphere/aurora/images/mol_nitrogen_emit_spect_aurora.jpg
http://www.windows2universe.org/earth/Magnetosphere/aurora/images/mol_nitrogen_emit_spect_aurora.jpg








http://sci.esa.int/venus-express/51323-the-ionosphere-of-
venus-under-different-solar-wind-conditions/


