On the variability of the Caribbean low-
UPPSALA level jet during winter: revisited
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1. Background and Objective 3. Results
The Caribbean low-level jet (CLLJ) is a strong wind current  Correlations with SLP and SST anomalies: Fig. 3 shows the * Regional indices such as TNA and WHWP showed statistical significant
over the Caribbean Sea (Fig. 1). Annually it has two peak correlations between the CLLJ index and the anomalies of SLP correlation that can be related again with the ocean-atmosphere dynamics.

periods, with February (winter) and July (summer). The CLLJ (left) and SST (right). It is found that:

IS an important element for the climate and weather of the

Central America region, due to its association with the * The correlation pattern observed in both shores of the North
convective activity and moisture transport from the Caribbean America continent reveals that variations in the jet intensity
UNIVERS]DAD DE sea to the continental Central America. The variability of the are out of phase with the fluctuations of the SLP over those

COSTA R]C A jet and its association with climate variability modes is still little regions;
understood.

* SLP anomalies In those regions might be related to the PNA
Objective: to establish what are the most important climate pattern, El Nino episodes and PDO phases;
variability modes during winter, and characterize the
mechanisms connecting the anomalies of the jet with the
fluctuation of such modes.

Compos:tes of El Nifo

ssr( gCJ
| "

BON —

m/s
N I
7 > > > ; i s s B S S
== > > > > >

? ’ ¥ L L * <
N R e e B i r 4 4 o+ e . R ow o« v v v o« Ny paRG- " v ( l\."‘-“-u‘s ~ = AT NS Ry A S - - ./ LS N
o—%\_; —aaT A 1 ow N £ £ v & v o = 0 - v = A L o \""-—‘_“———v-"ft\‘fx_ [ G S — 0 jj L\.\‘:;—-:;——»—ﬂ'/’/’/",ﬂ }'\ 3 * - v
—=—a—5a= 7 4 0 4 N\Nr ¥ =) < 4 4 v o= s M 1 L O ) a) s - 4w 3 i + % T W [ ¥ L Lt 1 \\\ - 7 ¥ X} A - wm a
\'g.__.'\\.w.--..n. \. - - x 7 4 0w . Y or ot o4 o+ x - . - 2 (»(*-C.,\_.\\\. ----- Ny . \2 '\\.e/.{ ////// w I's - v 7
T T T T T T T

180 150W 120W oW BOW 30w 0 180 150W 120W SOW BOW 0w L] 180 150W 120W oW BOW aow L] 180 150W 120W oW

* N XN K X = &

'\;\$ ~ ~ ~

<
TEE T L e B i
===z 2z << < y In’

Figure 5. Mean anomalies of composites for El Nifio events. Top SST, middle SLP and bottom horizontal wind.
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Figure 3. Correlations of the CLLJ index with the anomalies of SLP (left) and SST (right)

in February. Only correlations greater than 0.3 and within the 95% of confidence level Composﬂes of El Nino ePISOdeS are shown In Flg' 5. Results confirm that, In

EENTRO DE INVESTICACIONES GECESICAS << << < sammes ’ | are plotted. The contour levels are each 0.1, and the positive (negative) contours are average during El Ninho (La Niﬁa) episodes, the jEt is weakened
LNV ERSIDAD DE COSTA Bt PEPBRRRSL o ol solid (dashed) lines. (strengthened) due to either an increase of anomalous cyclonic (anti-cyclonic)
P , -~z Figure 1. Horizontal wind at 925 hPa e POSiti lati ith the SST i found circulation over the east coast of USA, and/or to a decrease (increase) in the
o W L TU 0 from NCEPINGAR reanalysis during ositive correlations wi e anomalies are found over | _ _
TITIT IO DD ) P Y et February. The colors represent the wind the Caribbean sea and the west part of the Tropical North gradient of SLP between the Caribbean and the east coast of USA;
100W 8OW sow Speed. The square shows the area in Atlantic. These results are easily explained by Ekman transport _ o o _
| [V hichthe CLLJindexis defined. and atmosphere-ocean dynamics: * The linear effects of El Nifio in the SLP anomalies, is the dominant pattern
crEs s s r 8 siatiEiE contributing to the fluctuation of the CLLJ. The non-linear effects of El Nifio
i . Col e Positive correlations are found over the Pacific Ocean, teleconnections seem not to contribute to the fluctuations of the jet intensity.
G - + Warm Figure 2. Feb}[‘:ﬁry covering Nifio 3.4 region and extending towards the north. _ _
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anomalies of the zonal wind at 925 hPa, in the region bounded

by 12.5° - 17.5" N and 80° — 70° W (Fig' 1 and 2) for the period Climate variability indices: Table 1 shows the results of the Figure 6. Sub-composites of El Nifio and PDO phases for SLP (A) and horizontal wind (B). El Nino and PDO+ (top left)

1 f | - 1950-2010. Note that some of the fluctuations in Fig. 2 can be  pPearson correlation between the CLLJ with some global and oositive, El Nifio and PDO- (bottom left), La Nifia and PDO+ (top right), and La Nifia and PDO- (bottom right).
IDigpeTI IR GIEETEN SR (EmEss, Uppeela ey related with EI Nifio episodes. regional climate variability indices. Results show that:
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SST and SLP monthly anomalies are calculated for the domain Sub-composites of El Nino and the PDO phases reveal that:

- _ * Significant correlations between the CLLJ index and the
(-22° — 63° N and 180° W — 15° E) shown In Fig. 3. Notice that

. . _ _ Pacific modes were obtained. The Atlantic modes, however, * When both modes are in phase, the SLP anomalies behave linearly
3 : arci : this domain encloses some of the most important global climate " : . _ Nt _ ’ __ . _ ’
School of Physics, University of Costa Rica variability indices such EI Nifio, the Pacific North America pattern githl:?ilig?lvgecirgi!?gfnéoanlfje\t?:uzlf\e(gu?tzes not shown statistical intensifying the SLP anomahes. over the North Pacific (Aleutian Peninsula)
[ Tito.Maldonado@geo.uu.se (PNA), Pacific Decadal Oscillation (PDO), North Atlantic J ’ yuop ' and the east coast of USA (Fig 6A);
Oscillation (NAO) and Atlantic Multidecadal Oscillation (AMO). - : : .o
* Other indices that shown relatively high and significant * When both modes are out of phase, the SLP anomalies have a non linear
Mean monthly anomalies of the composites of El Nifio events correlation with the CLLJ index were the Madden-Julian response over the north Pacific (Fig 6A);
Denartment of Earth Sciences and PDO phases were used to explain the correlations between Oscillation (MJO) and the number of cold fronts (CF) and | |
epartment ol .a CIeEnces, CLLJ anomalies index and the modes, and to compare the main surges that reach the Caribbean during February . These » The CLLJ intensity is affected accordingly to the phases of El Nifio and the
Villavagen 16, SE-75236 Uppsala, differences observed in anomalies of the CLLJ during winter. indices, however, are associated with perturbations of higher PDO (Fig. 6B).
Sweden temporal resolution (days, weeks).

* http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml
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