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a)	  Linear	  regression	  between	  convec1ve	  index	  
(normalized	  SST	  Weddel	  Sea)	  and	  SH	  SST	  with	  
different	  lags	  shows	  peak	  in	  SH	  SST	  8	  years	  aBer	  
peak	  in	  convec1ve	  event	  (and	  lower	  peak	  in	  NH	  SST)	  

We	  propose	  that	  Intensity	  of	  Convec3on	  in	  the	  control	  (preindustrial)	  
state	  determines	  sensi3vity	  of	  the	  SO	  to	  climate	  change:	  
Highly	  convec1ve	  models	  compared	  to	  non-‐convec1ve	  models:	  
•	  are	  warmer	  to	  start	  with	  
•	  experience	  shutdown	  of	  convec1on	  by	  year	  2100	  
•	  this	  shutdown	  acts	  against	  global	  warming	  to	  cool	  temporarily	  the	  SO	  
→	  less	  net	  warming	  in	  SO	  temperatures	  over	  the	  21st	  century.	  	  
•	  Shutdown	  of	  SO	  convec1on	  happens	  in	  the	  model	  around	  
1950	  and	  acts	  against	  global	  warming	  to	  cool	  temporarily	  the	  
SO,	  which	  results	  in	  temporary	  “hiatus”	  in	  the	  global	  SST	  increase	  
•	  SO	  westerlies	  intensify	  throughout	  the	  hiatus	  period	  
•	  SAM	  intensifies	  
•	  N-‐S	  temperature	  asymmetry	  intensifies	  

Purpose: 
To study atmospheric and oceanic  
teleconnections  created by open-
ocean  convectve events in the 
Southern Ocean 

Convective decades) 

Non-Convective decades 

3. Mechanisms  

4. Climate change consequences  
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RCP8.5 scenario 

SST	  and	  water-‐column	  temperature	  in	  the	  Weddell	  Sea	  (60ºW	  to	  0,	  55ºS	  to	  70ºS)	  [ºC]	  
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AIR TEMPERATURE [ºC]  
(Non-convection – convection composite)  

WIND STRESS (u-component) [Pa] 
(Non-convection – convection composite)  

PRECIPITATION RATE [mg/m2/s] 
(Non-convection – convection composite)  

ATMOSPHERIC MASS TRANSPORT [Sv] 

(Non-convection – convection composite)  Ocean AABW mass transport [Sv]  
at 70S, 50S, 30S, 10S, equator, 20N  

Non-‐convec3ve	  decades	  !	  cold,	  intensified	  SH	  Ferrel	  Cell	  (strong	  Southern	  Ocean	  Westerlies),	  
intensified	  SH	  Hadley	  cell	  (strong	  tropical	  SH	  trade	  winds),	  weakened	  NH	  Hadley	  cell	  (weak	  tropical	  
NH	  trade	  winds)	  increased	  precipita1on	  NH,	  weak	  AABW	  mass	  transport	  	  
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b)	  Larger	  convec1on	  weaker	  SH	  Ferrel	  Cell	  
(weaker	  westerlies)	  and	  weaker	  SH	  Hadley	  
Cell	  (weaker	  trade	  winds)	  	  

SST Weddell Sea (convection index) 

c)	  Larger	  convec1on	  results	  in	  ice	  
mel1ng,	  increased	  SH	  incoming	  	  
Shortwave	  and	  net	  TOA	  radia1on	  and	  
increased	  NH	  outgoing	  TOA	  radia1on.	  	  
How	  is	  energy	  transported	  from	  SH	  to	  
NH?	  

€ 

∇⋅ FATMOS =ΦSW +ΦLW + L⋅ E +ΦSENS (W /m2)

€ 

∇⋅ FDRY =ΦSW +ΦLW + L⋅ P +ΦSENS (W /m2)

€ 

∇⋅ FMOIST = L⋅ (E − P) (W /m2)

Atmospheric transport at Equator 

d)	  Larger	  convec1on	  increases	  dry	  
sta1c	  transport	  at	  the	  Equator	  (upper	  
cell)	  towards	  NH,	  increases	  moist	  
transport	  at	  the	  Equator	  towards	  SH.	  
Total	  atmos	  transport	  increases	  due	  to	  
evapora1on	  heat	  and	  SW	  heat,	  but	  
decreases	  due	  to	  Sensible	  heat	  and	  LW	  
heat.	  

e)	  Increased	  atm.	  Transport	  at	  
Equator,	  southward	  shiB	  of	  tropical	  
precipita1on	  and	  Hadley	  Cell.	  

f)	  Ocean	  
transport	  at	  
Equator	  is	  
responsible	  
for	  transfer	  
of	  energy	  
from	  SH	  to	  
NH.	  

Atm. Heat Transport at Equator [PW] 

Pr
ec

ip
it
at

io
n 

ce
nt

ro
id
 p

os
it
io
n 

[º
] 

Po
si
ti
on

 o
f 

 z
er

o 
m
as

s 
tr

an
sp

or
t 

at
 5

00
 m

ba
r 

[º
] 


