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North	  Pacific	  SST	  anomalies	  
DECEMBER	  

Planetary	  wave	  
propaga@on	  	  
DECEMBER	  

Stratospheric	  dynamics	  JANUARY,	  
SSW	  

Downward	  propaga@on	  of	  the	  signal	  
associated	  with	  EP-‐Flux	  JANUARY	  

Tropospheric	  synop@c	  processes	  

Concept	  
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COLD	  Vortex	  

Scheme	  of	  the	  upward	  and	  downward	  wave	  propaga(on	  	  
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Scheme	  of	  the	  upward	  and	  downward	  wave	  propaga(on	  	  

Termina(on	  of	  the	  Troposphere-‐to-‐Stratosphere	  wave	  propaga(on	  

WARM	  Vortex	  
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Evgeny	  A.	  Jadin,	  Ke	  Wei,	  Yulia	  A.	  Zyulyaeva,	  Wen	  Chen,	  Lin	  Wang,	  Stratospheric	  wave	  ac@vity	  and	  	  
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Rela(ons	  between	  EPz-‐Flux	  and	  SST	  anomalies	  	  
	  	  December	  -‐	  December	  

1st	  EOF	  for	  Fz	  

PCs	  for	  the	  1st	  EOF	  of	  SST	  and	  Fz	  	  

0,65 0,62 0,11 

1st	  EOF	  for	  SST	  
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The	  Pacific	  Decadal	  Oscilla(on	  

1st	  EOF	  for	  SST	  

PCs	  for	  the	  1st	  EOF	  of	  SST	  	  	  
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Methodology	  

As	  proposed	  by	  Eliassen	  and	  Palm	  (1961)1	  

As	  proposed	  by	  Plumb	  (1985)2	  

If	  zonal	  averages	  are	  taken	  

sF


F


reduces	  to	  the	  

1)	  Eliassen,	  A.	  and	  E.	  Palm,1961:	  On	  the	  transfer	  of	  energy	  in	  sta@onary	  mountain	  waves.	  Geofys.	  Publ.,	  No.	  3,	  1-‐23	  
2)	  Plumb,	  R.A.,	  1985:	  On	  the	  three-‐dimensional	  propaga@on	  of	  sta@onary	  waves.	  J.	  Atmos.	  Sci.,	  42,	  217-‐229	  
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DATA	  

2010	  2000	  1990	  1980	  1970	  1960	  1950	  

NCEP/NCAR	  

ERA	  Interim	  

NASA	  MERRA	  

JRA-‐25	  

1948-‐2012	  6-‐hourly	  2.5	  x	  2.5	  T62	  

1979-‐2012	  6-‐hourly	  0.703	  x	  0.702	  T255	  

1979-‐2012	  6-‐hourly	  1/2	  x	  2/3	  I,72	  

1979-‐2012	  6-‐hourly	  1.125	  x	  1.125	  T106	  

Winters	  1979/80	  –	  2011/12	  
December	  -‐	  January	  -‐	  February	  

Monthly	  mean	  data	  
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December,	  1979-‐2011	   January,	  1980-‐2012	   February,	  1980-‐2012	   Climatology	  ERA_int	  

Posi@ve	  x-‐component	  	  
eastward	  propoga@on	  

Nega@ve	  y-‐component	  
equatorward	  propaga@on	  

Fx	  

Fy	  

Fz	  
Posi@ve	  z-‐component	  	  	  
upward	  propaga@on	  

Imporatant!	  	  
Nega(ve	  values	  	  

in	  the	  Northern	  Atlan@c	  region	  
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NCEP/NCAR1-‐ERA_int	   NCEP/NCAR1-‐MERRA	   NCEP/NCAR1-‐JRA-‐25	  

ERA_int-‐JRA-‐25	   ERA_int-‐MERRA	   JRA-‐25-‐MERRA	  

Differences	  for	  z-‐component	  for	  DECEMBER	  

No	  significant	  differences	  in	  x	  and	  y	  components	   10/17	  



Time	  series	  for	  z-‐component	  of	  the	  Flux	  

150E,	  60N	  

45W,	  60N	  

Key	  region	  for	  	  
Upward	  Flux	  
	  
The	  bigest	  differences	  

Key	  region	  for	  	  
Downward	  Flux	  

Differences	  for	  z-‐component	  for	  DECEMBER	  
NCEP/NCAR	  –	  ERA	  Interim	  

33-‐year	  mean	  of	  the	  Fz,	  JANUARY	  	  
ERA	  Interim	  

DECEMBER	  

JANUARY	  
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Linear	  Trends	  of	  the	  z-‐component	  
ERA_int	   NCEP/NCAR	  -‐	  1	   JRA-‐25	   MERRA	  

No	  significant	  trends	  for	  December	  over	  the	  Eastern	  Eurasia	  
	  

Posi@ve	  trend	  in	  the	  Northern	  Atlan@c	  means	  that	  downward	  
propaga@on	  is	  gejng	  weaker!	  

DE
CE

M
BE

R	  
JA
N
U
AR

Y	  
%	  of	  the	  average	  values	  	  
for	  10	  years	  
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EOF	  for	  ERA	  Interim	  

40%	   19%	  

Intensifica(on	   Displacement	   Polar	  night	  Jet	  padern	  

Correla@on	  -‐0.44	  

1	  EOF	  of	  the	  Fz	  30hPa,	  December	   2	  EOF	  of	  the	  Fz,	  December	   1	  EOF	  of	  the	  U-‐wind,	  January	  

41%	  

PC	  of	  the	  1	  EOF	  of	  the	  Fz	  30hPa,	  December	   PCs	  of	  the	  1	  EOF	  30hPa,	  	  
Fz	  –	  December,	  U-‐wind	  -‐	  January	  
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EOFs	   1	  EOF	  of	  the	  Fz	  30hPa,	  December	  

2	  EOF	  of	  the	  Fz,	  December	  

41%	  

19%	  

40%	   40%	  

19%	   19%	  

JRA-‐25	   MERRA	   NCEP/NCAR	  -‐	  1	  
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Conclusions	  

ü 	  Qualita(vely	  all	  four	  reanalysis	  adequately	  replicate	  the	  stratospheric	  bridge	  connec@ng	  
the	  North	  Pacific	  and	  the	  North	  Atlan@c.	  
	  
	  
ü 	  Quan(ta(vely	  there	  are	  significant	  differences	  in	  absolute	  values	  of	  the	  ver@cal	  
component	  of	  E-‐P	  flux	  across	  different	  reanalysis.	  	  
	  

	  I.e.	  NCEP/NCAR-‐1	  underes@mates	  the	  ver@cal	  component	  of	  E-‐P	  flux	  compared	  to	  
	  the	  other	  reanalyses	  that	  can	  be	  associated	  with	  the	  computa@on	  of	  the	  
	  coefficient	  of	  the	  sta@c	  stability	  in	  this	  reanlysis.	  

	  
	  
ü 	  Linear	  trends	  in	  the	  ver@cal	  component	  of	  E-‐P	  flux	  are	  in	  a	  high	  agreement	  across	  
different	  products.	  
	  
	  
ü 	  EOF	  analysis	  confirms	  a	  close	  consistency	  of	  E-‐P	  flux	  in	  different	  products	  	  	  
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In	  Progress	  

	  
1.  Extend	  the	  comparison	  to	  NCEP-‐CFSR,	  NCEP-‐DOE	  and	  poten@ally	  to	  the	  ASR	  

(Arc@c	  System	  reanalysis)	  
	  

2.  Work	  with	  daily	  (and	  finer	  resolu@on	  data)	  à	  @ming	  of	  the	  events	  

3.  Case	  studies	  (e.g.	  2009,	  2010	  winters)	  

4.  Impact	  of	  the	  downward	  E-‐P	  flux	  in	  the	  Atlan@c	  on	  the	  blocking	  ac@vity	  
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Thank	  you	  
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Differences	  NCEP1	  –	  ERA_int	  	  

x-‐component	   y-‐component	   z-‐component	  

December	  

January	  

No	  significant	  differences	  in	  x	  and	  y	  components	  



Differences	  NCEP1	  –	  ERA_int	  	  

x-‐component	   y-‐component	   z-‐component	  

February	  



Linear	  Trends	  NCEP/NCAR	  -‐	  1	  
x-‐component	  

December	   January	   February	  
y-‐component	  

No	  significant	  trends	  in	  the	  key-‐role	  regions	  in	  x	  and	  y	  components!	  



Linear	  Trends	  NCEP/NCAR	  -‐	  1	  
z-‐component	  

December	   January	   February	  



December,	  1979-‐2011	   January,	  1980-‐2012	   February,	  1980-‐2012	  

Climatology	  NCEP/NCAR	  -‐	  1	  
x-‐component	  

y-‐component	  

Posi@ve	  x-‐component	  means	  
eastward	  propoga@on	  

Nega@ve	  y-‐component	  means	  equatorward	  propaga@on	  



December,	  1979-‐2011	   January,	  1980-‐2012	   February,	  1980-‐2012	  

Climatology	  NCEP/NCAR	  -‐	  1	  
z-‐component	  

Posi@ve	  z-‐component	  means	  upward	  propaga@on	  

Imporatant!	  	  
Nega@ve	  values	  in	  the	  Northern	  Atlan@c	  region	  



Linear	  Trends	  z-‐component	  
ERA_int	  

December	   January	   February	  NCEP/NCAR	  -‐	  1	  



Linear	  Trends	  z-‐component	  
JRA-‐25	  

December	   January	   February	  
MERRA	  



EOF	  JRA-‐25	  

1	  EOF	  of	  the	  Fz	  30hPa,	  December	   2	  EOF	  of	  the	  Fz,	  December	  

41%	   19%	  

1	  EOF	  of	  the	  U-‐wind,	  January	  

42%	  



EOF	  MERRA	  

40%	   19%	  

1	  EOF	  of	  the	  Fz	  30hPa,	  December	   2	  EOF	  of	  the	  Fz,	  December	   1	  EOF	  of	  the	  U-‐wind,	  January	  

41%	  



EOF	  NCEP/NCAR	  -‐	  1	  

1	  EOF	  of	  the	  Fz	  30hPa,	  December	   2	  EOF	  of	  the	  Fz,	  December	   1	  EOF	  of	  the	  U-‐wind,	  January	  

40%	   19%	   41%	  


