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Source-‐related	  GW	  parameteriza[ons	  in	  LMDz	  

Lo3	  and	  Guez,	  2013	  JGR	  

Fzl ∝ precip2 Fzl ∝ζ
2e−π Ri

ConvecTve	  GW	   GW	  from	  jets/front	  systems	  
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Final	  warming	  in	  LMDz	  

LMDz	  GCM	  	  
•  3.75°lon	  x	  2.5°	  lat,	  72	  levels	  (top	  at	  0.01	  hPa)	  

•  20-‐year	  run,	  ozone	  monthly	  climatology	  (1997-‐2006)	  

ERA-‐Interim	  

LMDz	  

Day	  of	  year	  
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Resolved	  and	  unresolved	  wave	  drag	  
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Orographic	  vs	  non-‐orographic	  GW	  drag	  
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Orographic	  GW	  drag	   Non-‐orographic	  GW	  drag	  

The	  magnitude	  orographic	  and	  non-‐orographic	  GW	  drag	  are	  similar	  at	  
stratospheric	  levels.	  



GW	  resolved	  forcing	  from	  the	  ECMWF	  opera[onal	  analysis	  model	  (T1279)	  	  

Orographic	  vs	  non-‐orographic	  GW	  drag	  
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With	  NGW	  
intermi5ency	  

Without	  NGW	  
intermi5ency	  

Role	  of	  GW	  momentum	  flux	  intermi5ency	  
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Conclusions	  

de	  la	  Cámara,	  A.,	  F.	  Lo],	  V.	  Jewtoukoff,	  R.	  Plougonven,	  A.	  Hertzog	  (2016),	  J.	  Atmos.	  Sci.,	  
doi:	  10.1175/JAS-‐D-‐15-‐0377.1,	  in	  press.	  

•  Including	  MF	  intermi]ency	  in	  nonorographic	  GW	  drag	  parameteriza[ons	  
helps	  simula[ng	  the	  SH	  final	  warming	  with	  a	  good	  Tming.	  

Intermi5ency	  via	  rela[ng	  the	  stress	  to	  the	  intensity	  of	  the	  sources:	  

-  Convec[on:	  Lo]	  and	  Guez	  (2013,	  JGR)	  

-  Jets/front	  systems:	  de	  la	  Cámara	  and	  Lo]	  (2015,	  GRL)	  

o  At	  20km	  height,	  GW	  stress	  3-‐5	  [mes	  smaller	  than	  Concordiasi	  balloon	  data	  	  	  
To	  further	  explore…	  
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Emi5ed	  stress	  
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surface      5.9      15.2/43%       38.2/8%
10 km        4.6      11.5/42%       29.7/8%
20 km        3.0        7.2/41%       19.8/9%
30 km        2.2        4.9/41%       14.2/9%
40 km        1.4        3.0/39%         8.7/9%
50 km        0.7        1.6/37%         4.4/8%

Lo3	  and	  Guez,	  2013	  JGR	  

Fzl ∝ precip2 Fzl ∝ζ
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Convec[ve	  GW	   GW	  from	  fronts	  
and	  jet	  imbalances	  



16	  

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

a) DJF U ERAI

pr
es

su
re

 (h
Pa

)

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

b) MAM U ERAI

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

c) JJA U ERAI

latitude

pr
es

su
re

 (h
Pa

)

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

d) SON U ERAI

latitude

−95
−85
−75
−65
−55
−45
−35
−25
−15
−5
5
15
25
35
45
55
65
75
85
95

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

a) DJF U CONTROL

pr
es

su
re

 (h
Pa

)

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

b) MAM U CONTROL

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

c) JJA U CONTROL

latitude

pr
es

su
re

 (h
Pa

)

−90 −60 −30 0 30 60 90

0.01

0.1

1

10

100

1000

d) SON U CONTROL

latitude

−95
−85
−75
−65
−55
−45
−35
−25
−15
−5
5
15
25
35
45
55
65
75
85
95

Zonal	  mean	  zonal	  winds	  

LMDz	  GCM,	  3.75°lon	  x	  2.5°	  lat,	  72	  levels	  (top	  at	  0.01	  hPa)	  

Extra	  slide	  

•  Mountain	  GWs	  (Lo5	  1999)	  	  
•  Convec[ve	  GWs	  (Lo5	  and	  Guez	  2013)	  
•  Frontal	  GWs	  (de	  la	  Cámara	  and	  Lo5	  2015)	  
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