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Los JCBNs son comunes y paralelos fuera de la costa a lo largo del litoral oeste
de Sudamérica durante todo el afo, asociados al anticiclon del Pacifico
Suroriental. Durante el invierno en el Hemisferio Austral, la frecuencia del JCBNs
del Perd (JCBNP) aumenta sustancialmente, especialmente entre junio y
setiembre (hasta 40%). La presencia del JCBNP se relaciona con diversos
factores locales, como el contraste de temperatura tierra — mar, afloramiento
costero, orientacion de la costa, etc., pero también a la dinAmica atmosférica de
gran escala. En este estudio, basado en datos de reanalisis del Era — Interim y
observaciones aeronauticas in — situ durante un periodo de 10 afios (2004 —
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2014), se analizaron las perspectivas climaticas y sindpticas del JCBNP. En
primer lugar, el método POT (Peak Over Threshold) permitié6 determinar casos
extremos de velocidad del viento superiores a 12 m.s-1 en la estacion Pisco
(14.8°S) con una categoria fuerte a lo largo de la costa. Estudios previos han
demostrado que la topografia de la peninsula induce fuertes rafagas de viento y
esta estacion se encuentra cerca de la trayectoria del JCBNP con fuertes
regimenes de vientos. Finalmente, la evolucién sinoptica y las principales fuerzas
dindmicas de la atmdsfera superior e inferior, al oeste de América del Sur, que
condujeron vientos extremos se caracterizaron aqui mediante el uso de analisis
compuestos de (+2) dias. Los eventos extremos relacionados con el JCBNP
parecen desencadenarse, en primer orden, por la intrusion previa de la
tropopausa dinamica (TD) sobre la baja troposfera asociada a la penetracion de
una vaguada desde latitudes medias hacia el subtrépico. Ello condujo al aumento
de la presion reducida a nivel del mar entre 30°S — 20°S, inducido por adveccion
de vorticidad anticiclénica (aire frio) en la tropdsfera media (baja) y descrito por
una cufa superficial como desarrollo de un fuerte sistema anticiclénico de nucleo
frio hacia el evento central. Estos procesos fisicos mencionados se explicaron
utilizando la Teoria Isentropica y Cuasi Geostrofica, aplicados en la propagacion
del sistema baroclinico de gran amplitud meridional. Finalmente, el segundo
gatillador fue la proyeccion noreste de la cufia cerca de la costa norte de Chile,
gue maximizo el gradiente horizontal de presion hacia la barrera topografica e
intensificé el JCBNP justo debajo de la capa limite marina (CLM) allanada, con
un nucleo maximo hasta 500 msnm fuera de la costa central y sur del Pera.

ABSTRACT

Coastal parallel low — level jets are common in the offshore environment along
the west coast South America year — round associated with the Southeast Pacific
anticyclone. During austral winter months (June — November), the frequency of
the Peruvian Low level Jet (PCLLJ) increases substantially, especially between
June and September (up to 40%). The presence of the PCLLJ is related to
various local factors such as land — sea temperature contrasts, upwelling, coastal
terrain and its orientation, but also to large scale atmospheric dynamics. In this
study, based on Era — Interim reanalysis data and in — situ aeronautic
observations from 2004 to 2014, climatic and synoptic perspectives were
analyzed. Firstly, a POT (Peak Over Threshold) method was used to determine
that extreme wind speed cases in excess of 12 m.s-1 from Pisco station (14.8°S)
stated the PCLLJ as strong level along coast. Previous studies have shown that
peninsula topography induces strong wind gusts, and Pisco station is located
near the trajectory of the PCLLJ with one of the best high speed wind regimes.
As for the last perspective, composites of (+2) days were used to characterize
the synoptic evolution and main upper and lower — tropospheric dynamic forces
responsible for driving extreme winds. These events related to the PCLLJ appear
to be triggered, to first order, by a previous dynamic tropopause (DT) extrusion



into lower levels of the troposphere (below 500 hPa) associated with the
penetration of a cold upper — level midlatitude trough into the subtropics, which
in turn causes sea — level pressure rises between 30°S — 20°S. This trough is
induced primarily by anticyclonic vorticity (cold air) advection at middle (low)
troposphere along the surface ridge axis as part of a strong advancing cold
surface anticyclone towards the central event day. These aforementioned
physical processes were widely explained using the isentropic and quasi —
geotrophic theory over the maximun propagation of a large amplitude baroclinic
disturbance. The ultimately effect of this northeasterly ridge axis projection near
the northwest coast of Chile was the horizontal pressure gradient towards to the
topographic barrier, which increased the PCLLJ below the shallowed marine
boundary layer (MBL), with its jet core located between 250 and 500 masl
offshore of the south — central coast of Peru.



