South American
Cyclogenesis
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Muost mimsosphanic phmmma am
dimectly malaied to beat-to-weork comeemion. In
nxture, all thewe proceses are constrained Ty
the Secomd Law of Thermodymamsics, which
has at its core the antropy concept. The idea
of the atmvospheme belovmg 2 2 beat engine
thoat comverts beat to work s I.engmegu.mﬂ.
[eg Bamr, 1926]. Howsver onlby in recont
decades kas this concept besn exiended to
atesospheric vortices ranging fom dest devils
[ o af., 199E) to hnmicanes [Ewaouse],
1585]. The generel idea i that the emermy
made available through the heat-to-work
comverson is wed by the system to overcoms
dissipation thms maintining the system
dusing its Bfs oycle.

Extmatropical cyclones play a central role
m the maintenance of global climate and ame
maponsible for the tamsport of heat and
moishre throngh the topospham [Petoos
ared idord, 1992; Sommonds ared Koy 2000].
The Soath Afdantic is e of the regions of the
globs where cyclomes prefarably m:n:n.r
According to Fredertksen [1285].
chwarved location of the primary stomm tmack
just dowmstream and polsward of the palar jet
siream in the somthern hemisphere is
accounted for by Encar barocknic mctahilin
thaory.

Howevar, Aawees and' Amaersom [1964],
using ong of the first years of smahred dat
for the Southern Homisphars, provided by the
Europesn Canfre for Medtern-rmgs Weather
Forscasts (ECMWF), found that thoe Encar
dry-baroclinic Sieory was mnable to sxgplein
the obeerved storm ack in the Sowth Atlantic
sactor. At the same time, thess authors noted
the anconlow low level wind fold over the
Somth Amarican contizent, with 3 strong mean
novth-south flow sast of the Andes Monstams.
Such flow conld imply an axtra source for
cyclogenasis, through mooistore sofminmeot
imto the low-level wostarlies 2t midlatimdas
downsteam of the souwrcs in the Amazon
basi [Mdemdes e al, 2007].

In order to Imvestizatk tiat miaticoskip
mome clossly, Dr. Mandes, from e Centro de
Citncia de Sistema Terrestre/Institate
MHacional & Pesguisas Espaciais {CCST-
IMPE, Brazil) and Dr. Souza, fom the Fedamal

regim of 120 W-0", 60°5-0"5, spexming the
period fom 1979 through 2003, The dam
wars weed to study the thermeedvmamic state
of the sytem though two vasiables: the
equivalant poteantial tamperzmne (B4 and the
sammtion equivalant mparaaTe
(8%} These vwanable: can be melated to
aniropy [Ewmael, 19859], and wers themafors
wsd for mderstanding cyclogenesds.

Fignre 1 displays the JIA msan
distribution of 850 kP2 wind and 1000 kP2 &,
and 6, variamce. It shews imxportant
earidicaa low-level flow on both sides of the
Andas Moumntxing. The region of moxizmm 8,
{indicated by the contour lines) liss exst of the
Andes, extending sowtbward alemg the
northarty wamm and meist flow fom the
Armoron basin is. tha bow level jat [Marengs
of ol JO04) mmpmnfmmm&
variace  (dicad by the skadmg) is moch
forther fo e sowth, cambered maar 2575, SR,
over Argentine. and coincides with 2 region
whars extratropical oyclones ooour [(am and
o, 1991 ; Sarymurny of @l 1998]. The high
variance over latitedes sowth of 075 pmarks
the mean position of the circempelar winter
siorm tracks [eg., Simwonds oad Keay,
2000]. The fact that the region of msost
frequent cyclogenssis is locaied sighity to the
somth of the mmien of maotimur . varnamce
suEpests @ link betwesn the Build-up of
ancmalows B in the contimemt and the

logamesis st [eg Mondes o al
5‘&7]7 procass [oF

In mmeary, the mid-latitds cyclenss
that are produced in the southern Somth
Amcrican mgion am largely comtrolled by
interactions botwosz the mid-latiende
circalation and the tropics. thromgh north-
sonth flowr over the continent alomg the sast
slops of &e Andes Mountaims. The mean
circalation in the mgicn, minforced n the

days pricr to cyclogsnesis (oot shown hars),
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Figure 1 . Winter (JJ&) climatological
mean {contour lings; Kj and wvanance
(shaded; K9 of equivalant pobential tem
poroture ot 1000 hFa, computed for the
19782003 porkod. Arrows mepresent the
maean wind wechor (ma+) =t 850 hPa, for
thee same period.

transports mwoist mir from the Araron haxin
imio sawten subtropical South Amarica. nesr
I35 T0"W, wery clowe to the Andes [Mendes
eral, 2007).

Smios wach as thiz one ame important for
understanding cyclogemesis in the Southem
Humisphers. The authors imvestigated other
tammes mlated w0 s subject mater that ame
not shown in this article. For mors
information, pleass confact D Mendes at
dmendavilcmes mea b
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