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B k dBackgroundBackground O ti l l i f GDAS (Gl b l D t A i il ti S t ) f th NCEP (N ti l C t f E i t l P di ti ) d ithBackground • Operational analysis from GDAS (Global Data Assimilation System) of the NCEP (National Center of Environmental Prediction) was used with aBackground • Operational analysis from GDAS (Global Data Assimilation System) of the NCEP (National Center of Environmental Prediction) was used, with ag Operational analysis from GDAS (Global Data Assimilation System) of the NCEP (National Center of Environmental Prediction) was used, with ap y ( y ) ( ) ,
h i t l l ti f 1º 21 l l b t 1000 hP t 100 hP d t l l ti f 6 hhorizontal resolution of 1º 21 pressure levels between 1000 hPa to 100 hPa and a temporal resolution of 6 hoursC t ff l (COL ) ff t th S th A i i ith f f 17 horizontal resolution of 1º 21 pressure levels between 1000 hPa to 100 hPa and a temporal resolution of 6 hours• Cut off lows (COLs) affect the South American region with a mean frequency of 17 horizontal resolution of 1 , 21 pressure levels between 1000 hPa to 100 hPa and a temporal resolution of 6 hours.• Cut-off lows (COLs) affect the South American region with a mean frequency of 17 , p pCut off lows (COLs) affect the South American region with a mean frequency of 17( ) g q y

i d d th d l f tl ff th bt i l t fepisodes per year and they develop more frequently off the subtropical coast ofepisodes per year and they develop more frequently off the subtropical coast ofepisodes per year and they develop more frequently off the subtropical coast ofepisodes per year and they develop more frequently off the subtropical coast of
Daily and monthly NCEP NCAR Reanalysis 2 data from 1979 2010 was used for the study of the large scale circulation patterns• Daily and monthly NCEP-NCAR Reanalysis-2 data from 1979-2010 was used for the study of the large-scale circulation patternsChil i i b t 30º 45ºS d 68º 80ºW S l COL i d • Daily and monthly NCEP-NCAR Reanalysis-2 data from 1979-2010 was used for the study of the large-scale circulation patterns.Chile in a region between 30º 45ºS and 68º 80ºW Several COL episodes are Daily and monthly NCEP NCAR Reanalysis 2 data from 1979 2010 was used for the study of the large scale circulation patterns.Chile, in a region between 30 -45 S and 68 -80 W. Several COL episodes are y y y y g pChile, in a region between 30 45 S and 68 80 W. Several COL episodes areg p

i t d t i ifi t th t i th t t i l A d i d Lassociated to significant weather events in the extratropical Andes region and Laassociated to significant weather events in the extratropical Andes region and Laassociated to significant weather events in the extratropical Andes region and La
Th t d i d i l d th i iti l d ti t f COL t th t d f 18 UTC f 24 M h 2007 t 00 UTC f 29 M h 2007

g p g
• The study period includes the initial and segregation stage of a COL event that occurred from 18 UTC of 24 March 2007 to 00 UTC of 29 March 2007Pl t b i h i h il f ll t i d • The study period includes the initial and segregation stage of a COL event that occurred from 18 UTC of 24 March 2007 to 00 UTC of 29 March 2007Plata basin as heavy rains hail snowfalls strong winds The study period includes the initial and segregation stage of a COL event that occurred from 18 UTC of 24 March 2007 to 00 UTC of 29 March 2007.Plata basin as heavy rains hail snowfalls strong winds y p g g gPlata basin as, heavy rains, hail snowfalls, strong winds., y , , g

Th K b d t ti d h h b d b O l ki d Th t hi t ti l fl hi h i i t d ith• The Ke budget equation used here has been proposed by Orlanski and • The ageostrophic geopotential flux which is associated with• The Ke budget equation used here has been proposed by Orlanski and • The ageostrophic geopotential flux which is associated withThe Ke budget equation used here has been proposed by Orlanski and The ageostrophic geopotential flux which is associated with
Obj ti
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Objectives K t f (1991) f ll th d di f th t ti l flObjectives Katzfey (1991) as follows: the convergences and divergences of the geopotential fluxObjectives Katzfey (1991) as follows: the convergences and divergences of the geopotential fluxObjectives Katzfey (1991) as follows: the convergences and divergences of the geopotential fluxObjectives y ( ) g g g pj

ti t dwas estimated asadvection by the was estimated as
T f h d d h h i l l i i b h h d l d advection by the was estimated as

• To further understand the physical processes explaining both the development and advection by the was estimated as
• To further understand the physical processes explaining both the development and y

geopotential flux divergence• To further understand the physical processes explaining both the development and fl (AKM) geopotential flux divergenceTo further understand the physical processes explaining both the development and mean flow (AKM) geopotential flux divergence y g mean flow (AKM) g p g
t ti h t i ti f th COL th t d i th i i it f th t t

( )
(GFD)stationary characteristics of the COLs that occurred in the vicinity of the west coast (GFD)stationary characteristics of the COLs that occurred in the vicinity of the west coast (GFD)stationary characteristics of the COLs that occurred in the vicinity of the west coast ( )y y

f S th A i f d th l i f th ki ti (K ) tiof South America we performed the analysis of the kinetic energy (Ke) equationof South America we performed the analysis of the kinetic energy (Ke) equationof South America, we performed the analysis of the kinetic energy (Ke) equation,, p y gy ( ) q ,
d i th lif l f COL th t d l d b t M h 25 d A il 2 2007during the life cycle of a COL that developed between March 25 and April 2 2007during the life cycle of a COL that developed between March 25 and April 2 2007during the life cycle of a COL that developed between March 25 and April 2, 2007.g y p p ,

fWe also analyzed the wave activity fluxes as well as the large scale circulationWe also analyzed the wave activity fluxes as well as the large-scale circulationWe also analyzed the wave activity fluxes, as well as the large-scale circulation b t iWe also analyzed the wave activity fluxes, as well as the large scale circulation barotropicy y g barotropic
diti d i M h 2007 t b tt d t d th diti i hi h

barotropic 
conditions during March 2007 to better understand the mean conditions in which iconditions during March 2007 to better understand the mean conditions in which conversionconditions during March 2007, to better understand the mean conditions in which conversion g ,
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th COL b dd d d ti b th ddi baroclinic conversion (BRT)the COL was embedded advection by the eddies baroclinic conversion (BRT)the COL was embedded advection by the eddies baroclinic conversion (BRT)the COL was embedded. advection by the eddies 
(BRC)

(BRT)
(AKE) (BRC)

( )
(AKE) (BRC)(AKE) (BRC)(AKE) ( )( )

12Z 2 /03/200 12Z 26/03/200712Z 25/03/2007 12Z 26/03/2007A t ti 3 tt d i t thA t ti 3 tt d i t th 12Z 25/03/2007 12Z 26/03/2007A stationary 3 wave pattern dominates theA stationary 3 wave pattern dominates the 12Z 25/03/2007 12Z 26/03/2007A stationary 3-wave pattern dominates theA stationary 3-wave pattern dominates the 12Z 25/03/2007A stationary 3-wave pattern dominates theA stationary 3-wave pattern dominates theA  stationary 3 wave pattern dominates  the A  stationary 3 wave pattern dominates  the 
22/03circ lation in the So thern Hemisphere d ring latecirc lation in the So thern Hemisphere d ring late 22/03circulation in the Southern Hemisphere during latecirculation in the Southern Hemisphere during late 22/03circulation in the Southern Hemisphere during latecirculation in the Southern Hemisphere during late 22/03circulation in the Southern Hemisphere during late circulation in the Southern Hemisphere during late p gp g

d i f ll f 2007d i f ll f 2007summer and upcoming fall of 2007summer and upcoming fall of 2007summer and upcoming fall of 2007summer and upcoming fall of 2007summer and upcoming fall of 2007summer and upcoming fall of 2007p gp g

D tD tDownstreamDownstreamDownstreamDownstreamDownstream Downstream 
d l t id l t idevelopment isdevelopment isdevelopment isdevelopment isdevelopment is development is 
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24/03 b d t thb d t th24/03 observed at theobserved at the24/03 observed at theobserved at theR bR b observed at the observed at the Rossby waveRossby wave obse ed a eobse ed a eRossby waveRossby waveRossby wave Rossby wave southeasternsoutheasternyy southeasternsoutheasternti iti i southeasternsoutheasternpropagation ispropagation is southeastern southeastern propagation ispropagation ispropagation is propagation is P ifi fP ifi fp p gp p g Pacific from aPacific from aid t fid t f Pacific from aPacific from aevident fromevident from Pacific from a Pacific from a evident fromevident fromevident from evident from d id idecaying upperdecaying upperdecaying upper-decaying upper-southernsouthern decaying upperdecaying uppersouthernsouthern y g ppy g ppsouthernsouthern l l t h idl l t h idsouthern southern level trough ridgelevel trough ridge12Z 27/03/2007 12Z 25/03/2007 level trough-ridgelevel trough-ridgeA t liA t li 12Z 27/03/2007 12Z 25/03/2007 level trough-ridgelevel trough-ridgeAustraliaAustralia 12Z 27/03/2007 12Z 25/03/2007 level trough ridge level trough ridge 
26/03Australia,Australia, 12Z 27/03/2007 12Z 25/03/200726/03Australia, Australia, s stem located ats stem located at26/03,, system located atsystem located at26/03

ti fti f system located atsystem located atemanating fromemanating from system located at system located at emanating fromemanating from yyemanating from emanating from th t l S thth t l S thgg the central Souththe central Southlif ilif i the central Souththe central Southan amplifyingan amplifying the central South the central South an amplifyingan amplifyingan amplifying an amplifying P ifi t dP ifi t da a p y ga a p y g Pacific towardsPacific towardsPacific towardsPacific towardsthrough in thethrough in the Pacific towards Pacific towards through in thethrough in thethrough in thethrough in the COCOthrough in the through in the the COLthe COLgg the COLthe COLS th P ifiS th P ifi the COLthe COLSouth PacificSouth Pacific the COLthe COLSouth PacificSouth PacificSouth Pacific South Pacific 
t d S tht d S thtowards Southtowards Southtowards Southtowards Southtowards South towards South 

28/0328/03A iA i 28/03AmericaAmerica 28/03AmericaAmericaAmericaAmericaAmericaAmerica

Mean geopotential height zonal anomaly atMean geopotential-height zonal anomaly atMean geopotential-height  zonal anomaly at g p g y
St f ti t d li ( h d d l t th 10300 hP ( ) ( d b t F b Streamfunction pentad anomalies (shaded values greater than 10300 hPa (gpm) (averaged between February Streamfunction pentad anomalies (shaded values greater than 10300 hPa (gpm) (averaged between February Streamfunction pentad anomalies (shaded values greater than 10 300 hPa (gpm) (averaged between February (

106 2 1) f ( ) 0 21
(gp ) ( g y

x 106 m2 s-1) and wave activity fluxes(vectors) at 0 21 sigma leveland March 2007) x 106 m2 s-1) and wave activity fluxes(vectors) at 0 21 sigma leveland March 2007) x 10 m s ) and wave activity fluxes(vectors) at 0.21 sigma level.and March 2007) ) y ( ) g)
V ti ll d dd ki ti ( h di 2 2) 300 hP t ti l h i ht ( t i t l 100Vertically averaged eddy kinetic energy (shading m2 s-2) 300-hPa geopotential heights (contour interval 100Vertically averaged eddy kinetic energy (shading, m .s ), 300-hPa geopotential heights (contour interval 100Vertically averaged eddy kinetic energy (shading, m .s ), 300 hPa geopotential heights (contour interval 100

) d t hi t ti l h i ht fl t ( 3 3)gpm) and ageostrophic geopotential height flux vectors (m3 s-3)gpm) and ageostrophic geopotential height flux vectors (m3 s 3)gpm), and ageostrophic geopotential height flux vectors (m .s )gp ), g p g p g ( )

Al th COL lif l AKM AKE d GFD d i t th KE b d t BRT t ib ti i l d dAlong the COL life cycle AKM AKE and GFD dominate the KE budget BRT contribution is always secondary andAlong the COL life-cycle AKM AKE and GFD dominate the KE budget BRT contribution is always secondary andAlong the COL life cycle, AKM, AKE and GFD dominate the KE budget. BRT contribution is always secondary and g y , , g y y
BRC ib i i l li ibl Th i i h d l f h id l d f h COL hBRC contribution is almost negligible The exception is the development of the ridge located west of the COL whereBRC contribution is almost negligible The exception is the development of the ridge located west of the COL whereBRC contribution is almost negligible. The exception is the development of the ridge located west of the COL whereBRC contribution is almost negligible. The exception is the development of the ridge located west of the COL where g g g
BRC d i tBRC dominatesWeak Subtropical Jet conditions over southeasternWeak Subtropical Jet conditions over southeastern BRC dominates.Weak Subtropical Jet conditions over southeasternWeak Subtropical Jet conditions over southeastern BRC dominates.Weak Subtropical Jet conditions over southeasternWeak Subtropical Jet conditions over southeasternWeak Subtropical Jet conditions over southeastern Weak Subtropical Jet conditions over southeastern pp

P ifi OP ifi OPacific OceanPacific OceanPacific OceanPacific OceanPacific OceanPacific Ocean
KV ∇ KV ∇(AKM) (AKE) (GFD)KeV ∇• KeV 3∇•(AKM) (AKE) (GFD)KeVm ∇•− KeVp 3∇•−(AKM) (AKE) (GFD)KeVm ∇• KeVp 3∇•(AKM) (AKE) (G )p( ) ( )

Initial stage:Initial stage:Initial stage:Initial stage:Initial stage:Initial stage:Initial stage: Initial stage: gg
12Z 25/03/2007 12Z12Z 25/03/2007 12Z12Z 25/03/2007 12Z12Z 

Di l t f K tDi l t f K t 25/03Displacement of Ke centerDisplacement of Ke center 25/03b) Displacement of Ke centerDisplacement of Ke center 25/03 b) Displacement of Ke center Displacement of Ke center b) pp)
th t d b AKMth t d b AKMnortheastwards by AKMnortheastwards by AKMnortheastwards by AKMnortheastwards by AKMnortheastwards by AKM.northeastwards by AKM.o t east a ds byo t east a ds by

fIntensified meanIntensified meanIntensified meanIntensified mean 
b li i it t GFD t t f iGFD t t f ibaroclinicity at GFD term transfers energy inGFD term transfers energy inbaroclinicity at GFD term transfers energy inGFD term transfers energy inbaroclinicity at GFD term transfers energy in GFD term transfers energy in y gygy
iddl d hi h th SW NE di tith SW NE di timiddle and high the SW NE directionthe SW NE directionmiddle and high the SW-NE directionthe SW-NE directionmiddle and high the SW NE direction the SW NE direction g

l tit d ( d b( d b 12Z12Z 26/03/2007latitudes (compensated at some stages by(compensated at some stages by 12Z12Z 26/03/2007latitudes (compensated at some stages by(compensated at some stages by 12Z12Z 26/03/2007latitudes (compensated at some stages by(compensated at some stages by 12Z at tudes (compensated at some stages by (compensated at some stages by ( g y( g y
26/03AKE)AKE) 26/03AKE)AKE) 26/03 AKE)AKE)AKE)AKE)

(
))

(a) mean onal ind at 300 hPa from 15 March to 15 April 2007(Conto r inter al is 10 m s 1) (b)(a) mean zonal wind at 300 hPa from 15 March to 15 April 2007(Contour interval is 10 m s-1) (b)(a) mean zonal wind at 300 hPa from 15 March to 15 April 2007(Contour interval is 10 m.s-1). (b)( ) p ( ) ( )
E d th t t d f th 850 700 hP l (C t i t l i 0 2 d 1) Sh d d lEady growth rates computed for the 850 700 hPa layer (Contour interval is 0 2 day-1) Shaded valuesEady growth rates computed for the 850–700-hPa layer (Contour interval is 0 2 day 1) Shaded valuesEady growth rates computed for the 850 700 hPa layer (Contour interval is 0.2 day ). Shaded valuesy g p y ( y )
in both figures are the anomalies with respect to the corresponding climatological means (1979 2010)in both figures are the anomalies with respect to the corresponding climatological means (1979-2010)in both figures are the anomalies with respect to the corresponding climatological means (1979-2010).g p p g g ( )

KV ∇KeV ∇• KeV ∇•KeVm ∇•− KeVp 3∇•−KeVm ∇• KeVp 3∇•
12Z 27/03/2007W d t di i iW d t di i i

p
12Z 27/03/2007Wave energy downstream dispersion isWave energy downstream dispersion is 12Z 27/03/2007Wave energy downstream dispersion isWave energy downstream dispersion is S iS iWave energy downstream dispersion isWave energy downstream dispersion is Segregation stage:Segregation stage:Wave energy downstream dispersion is Wave energy downstream dispersion is Segregation stage:Segregation stage:Segregation stage:Segregation stage:

obser ed before COL de elopmentobser ed before COL de elopment
Segregation stage: Segregation stage: 

observed before COL developmentobserved before COL development
g g gg g g

observed before COL developmentobserved before COL developmentobserved before COL developmentobserved before COL developmentpp
12Z12Z A b l b t th t iA b l b t th t i12Z A balance between the terms isA balance between the terms is12Z A balance between the terms isA balance between the terms is2 /03 A balance between the terms is A balance between the terms is 27/03A i i l iA i i l i 27/03AnticiclonicAnticiclonic b d t th COL ib d t th COL i
27/03 AnticiclonicAnticiclonic observed at the COL regionobserved at the COL regionAnticiclonicAnticiclonic observed at the COL regionobserved at the COL regionAnticiclonic Anticiclonic observed at the COL region.observed at the COL region.gg

R bR bRossbyRossbyRossbyRossbyRossby Rossby yy
wavewave At hi h l tit d t d d tiAt hi h l tit d t d d tiwavewave At higher latitudes eastward advectionAt higher latitudes eastward advectionwave wave At higher latitudes eastward advectionAt higher latitudes eastward advection

12Z 28/03/2007
At higher latitudes eastward advection At higher latitudes eastward advection 

12Z 28/03/2007b ki ib ki i
gg

12Z 28/03/2007breaking isbreaking is b AKM i i t t Th GFD tb AKM i i t t Th GFD t12Z 28/03/2007breaking isbreaking is by AKM is important The GFD termby AKM is important The GFD termbreaking is breaking is by AKM is important The GFD termby AKM is important The GFD termgg
COL by AKM is important. The GFD term by AKM is important. The GFD term COL y py p

observed atobserved at t f f th t tht f f th t thobserved atobserved at transfers energy from south to northtransfers energy from south to northobserved atobserved at transfers energy from south to northtransfers energy from south to northobserved at observed at transfers energy from south to northtransfers energy from south to north12Z transfers energy from south to north transfers energy from south to north 12Zl ll l 12Zupper levelsupper levels along the est coast of So th Americaalong the est coast of So th America
12Z upper levelsupper levels along the west coast of South Americaalong the west coast of South America28/03upper levelsupper levels along the west coast of South Americaalong the west coast of South America28/03pppp along the west coast of South America along the west coast of South America 28/03 gg28/03 

i t i i th COL ti t i i th COL tmaintaining the COL systemmaintaining the COL systemmaintaining the COL systemmaintaining the COL systemmaintaining the COL system. maintaining the COL system. g yg y

Potential vorticity (shaded PVU)Potential vorticity (shaded PVU)Potential vorticity (shaded, PVU), y ( , ),
t li (bl k t ) d istreamlines (black contours) and maximumstreamlines (black contours) and maximum V ti ll d K t d t d K ) th d ti b th fl b) th d ti b th ddi d ) th t ti l flstreamlines (black contours) and maximum Vertically averaged Ke tendency terms and Ke; a) the advection by the mean flow b) the advection by the eddies and c) the geopotential flux
i d (bl t t ti i 40 1) t

Vertically averaged Ke tendency terms and Ke; a) the advection by the mean flow, b) the advection by the eddies and c) the geopotential flux
D il t f ti li ( 106 2 1) t d f 15 M h t wind (blue contours starting in 40 m s-1) at

Vertically averaged Ke tendency terms and Ke; a) the advection by the mean flow, b) the advection by the eddies and c) the geopotential flux 
Daily streamfunction anomalies (x 106 m2 s-1) computed from 15 March to wind (blue contours starting in 40 m s 1) at di ith th t hi t ti l fl t ( h d d 2 3*103 ) Bl k t t ti ll d KE tDaily streamfunction anomalies (x 106 m2 s 1) computed from 15 March to wind (blue contours, starting in 40 m s ) at divergence with the ageostrophic geopotential flux vectors (shaded m2 s-3*103 ) Black contours represents vertically averaged KE greaterDaily streamfunction anomalies (x 10 m s ) computed from 15 March to ( , g ) divergence with the ageostrophic geopotential flux vectors (shaded m2 s 3 103 ) Black contours represents vertically averaged KE greater
15 A il 2007 d d b t ( ) 20º d 40ºS d (b) 40º t 60ºS 330 K l l (f ERA i t i )

divergence with the ageostrophic geopotential flux vectors (shaded, m .s 10 ). Black contours represents vertically averaged KE greater 
15 April 2007 and averaged between (a) 20º and 40ºS and (b) 40º to 60ºS 330 K level (from ERA interim)

g g p g p ( ) p y g g
2 215 April 2007 and averaged between (a) 20º and 40ºS and (b) 40º to 60ºS 330 K level (from ERA interim). than 250 m2 s-215 April 2007 and averaged between (a) 20 and 40 S, and (b) 40 to 60 S. ( ) than 250 m2 s-2p g ( ) , ( ) than 250 m .s .

Th K b d t l i h th t th l l l t d i th t l P ifi l d i ifi t l i th COL• The Ke budget analysis shows that the large scale wave located in the central Pacific played a significant role in the COL• The Ke budget analysis shows that the large-scale wave located in the central Pacific played a significant role in the COLThe Ke budget analysis shows that the large scale wave located in the central Pacific played a significant role in the COLg y g p y g
d l t th h b th d ti d di idevelopment through both advection and energy dispersion processesdevelopment through both advection and energy dispersion processesdevelopment through both advection and energy dispersion processes.

Th COL t f d b k bt i l j t diti b d t th th t P ifi O
p g gy p p

• The COL event was favored by weak subtropical jet conditions observed at the southeastern Pacific Ocean• The COL event was favored by weak subtropical jet conditions observed at the southeastern Pacific OceanThe COL event was favored by weak subtropical jet conditions observed at the southeastern Pacific Oceany p j
d i th t th I dditi l b li i it il d th f 40º Sduring that month In addition large mean baroclinicity prevailed south of 40º Sduring that month In addition large mean baroclinicity prevailed south of 40º S At the COL initial stage the AKM term was the dominant process by shifting eastward the Ke packets associated with the COL Theduring that month. In addition, large mean baroclinicity prevailed south of 40 S. • At the COL initial stage the AKM term was the dominant process by shifting eastward the Ke packets associated with the COL Thedu g t at o t add t o , a ge ea ba oc c ty p e a ed sout o 0 S • At the COL initial stage, the AKM term was the dominant process by shifting eastward the Ke packets associated with the COL. TheAt the COL initial stage, the AKM term was the dominant process by shifting eastward the Ke packets associated with the COL. Theg p y g p

GFD t f ilit t d th t f f th t l P ifi t th th tGFD term facilitated the energy transfer from south central Pacific to the northeastGFD term facilitated the energy transfer from south central Pacific to the northeastGFD term facilitated the energy transfer from south central Pacific to the northeast.
St ti 3 tt id t d i th t th hi h t d l ti f th th

gy
• Stationary 3 wave pattern was evident during that month which promoted slow propagation of the weather• Stationary 3-wave pattern was evident during that month which promoted slow propagation of the weatherStationary 3 wave pattern was evident during that month, which promoted slow propagation of the weathery p g , p p p g

t t hi h l tit d d f d l l d l t t th t l S th P ifisystems at high latitudes and favored a large scale wave development at the central South Pacific as D i COL i b l b ll f d h COL i A hi h l i d AKM d isystems at high latitudes and favored a large-scale wave development at the central South Pacific as During COL segregation stage a balance between all terms was found at the COL region At high latitudes AKM was dominantsystems at high latitudes, and favored a large scale wave development at the central South Pacific as • During COL segregation stage a balance between all terms was found at the COL region At high latitudes AKM was dominanty g , g p • During COL segregation stage, a balance between all terms was found at the COL region. At high latitudes, AKM was dominant
d i d b h i i fl M i l i R b b ki b d h

During COL segregation stage, a balance between all terms was found at the COL region. At high latitudes, AKM was dominant
depicted by the wave activity fluxes Moreover anticyclonic Rossby wave breaking was observed at the

g g g g g g
depicted by the wave activity fluxes Moreover anticyclonic Rossby wave breaking was observed at the ti t d d ti th hift f th t id t th th t th t ib ti t th COL i l tidepicted by the wave activity fluxes. Moreover, anticyclonic Rossby wave breaking was observed at the propagating energy eastward and promoting the shift of the upstream ridge to the southeast thus contributing to the COL isolationdepicted by the wave activity fluxes. Moreover, anticyclonic Rossby wave breaking was observed at the propagating energy eastward and promoting the shift of the upstream ridge to the southeast, thus contributing to the COL isolation.y y y y g propagating energy eastward and promoting the shift of the upstream ridge to the southeast, thus contributing to the COL isolation.

th t P ifi d i th i iti l t f th COL
p p g g gy p g p g g

southeastern Pacific during the initial stage of the COL At th l tit d GFD t ib t d t t f f th t th l th t t f S th A i h l i COLsoutheastern Pacific during the initial stage of the COL. At those latitudes GFD contributed to an energy transfer from south to north along the west coast of South America helping COLsoutheastern Pacific during the initial stage of the COL. At those latitudes GFD contributed to an energy transfer from south to north along the west coast of South America helping COLg g At those latitudes, GFD contributed to an energy transfer from south to north along the west coast of South America, helping COL, gy g , p g
i t imaintainancemaintainancemaintainance.


