The effect of the ENSO extreme event during 1997 on the moisture transport to Central America
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TheWwarm ENSO phase during 1997 affected the region in different aspects; coralmthe Pacific, local precipitation and moisture transport were also modified. Part
of our current research, has shown how the local moisture trasport within Central America is roled in the low troposphere by low level jet structures in both coasts Caribbean and
— 1 Pacific. The CLLJ and the CHOCO jet are the identified stuctures acting as moisture conveyors to Central America. The mentioned structures present an important response to
SST variations, thus, are highly sensible to the ENSO phases. The CLLJ tends to increase (decrease) its wind magnitude during the warm (cold) ENSO phase while the CHOCO et
presents the opposite response.

2.Precipitation in Central America

Central American climate has two main influences: Caribbean region tends to be moister along the year than the region influenced by the Pacific that presents a drier tendency.
The Caribbean side is of special interest for the moisture transported from the Caribbean Sea since the CLLJ is highly sensible to ENSO warm events. In this region; July and
December are the rainiest months and the presence of a dry spell during July has been also studied as an important feature of the distribution of precipitation in Central America
and is known as MSD. A warm ENSO phase is supossed to reduce the precipitation over the major part of Central America. Which is the mechanism that controls this effect and
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3.Wind fields 4.Moisture divergence flux
o IVIE\;\AN ME_?I\DIOF\H!;}._I:&WIN\D\SUMMER 96 = MEAN ZONAL WIND SUMMER 96 o o o
N AP ¢ ™ NC
\‘“wff;i— i p . . .
M{T“"\hsfgwq%} - "1
ng , Hf ,_f;} ad w 158" ad w 158" % a2d w 108" w
il o ww cjf\/fj’l} .
\ MEAN MERIDIONAL WIND ;UMN\‘IE-R 97 1 30" N December 96 30" N December 97 30" N December 98
\ \%\m k‘\\fﬁf’? z{--fé“{x::;:i;{;:: - 15N 15 N 15" N
i %
\ N{ e {?jﬂ;% | ,, | | ,, ,,
S\ | Fig 4 Vertical Integral of divergence of Moisture flux for the months of July and December for the analysed years. Data from ERA 40 Analysis units in Kg/m?2s
MEAN MERIDIONAL WIND SUMMER 98
Wi D *The results showed in fig 4 are in agreement with variations in moisture convergence (negative divergence)
o T over Central America along the ENSO warm phase cycle, the case of July when the ITCZ reaches its
o “’Z““}”ﬂ a2 northernmost position seems to be the most representative for the analysis case.
R
3 M 5.The transport of moisture mechanisms?
L - - «1CLLJ
| =TI 40 + 2 CHOCO jet
S Tm— 120 % I * 3 ITCZ seasonal migration
Fig 3 Meridional and Zonal wind contours for the 1996-1998 period. I | « 4 AWP region
Data from QuikScat and units in m/s 20 - 5 E| NINO 3 region
*The effect of the ENSO warm phase is an increase/ decrease 110 | — * 6 the Warm Pools influence
In the intensity of the CLLJ/CHOCO jet winds. On 1997 a T [
significant increase on the CLLJ is observed while CHOCO jet o Fe . *The low level jets can be indicated as
winds are decreased. 10 the main direct transport mechanisms,
‘Under these conditions the transport through the CLLJ is while the rest of indicated structures
supposed to be major and for instance the contribution of ~20 750 act Iin an indirect way, affecting
moisture from the Caribbean Source has to be reduced. -30 different aspects of the low level jets.
If the winds of the CHOCO jet are weak, contribution from the 0
Pacific source is potentially reduced since moisture is not able 97990 100 -90 -80 -70 -60 50
to be transported to the continental area and most of the e _ _ | | _ e
: : Fig 5 Diagram showing the main structures involved in the process of transport of moisture. Contours show altitude in m
moisture is lost over the ocean.

6.Conclusions

*As a result of variations in the intensity of the winds, the transport of moisture is also affected. The effect of the ENSO warm phase is a reduction in moisture contribution to the
continental area, since most of the moisture is able to reach the eastern Pacific region due to the intensity of the winds. This fact is in turn noticed in the precipitation patterns
observed for July 1997 where maxima CLLJ were present.

In the case of December 1997, a good agrement is observed between the moisture flux divergence and the reduction of the CHOCO jet winds intensity. Moisture does not reach
the southern Central America, this is also consistent with the precipitation band observed for December 1997, that is placed southerly while compared with December 1996 and
1998.

*The direct effect of the ENSO phases over transport of moisture in Central America is exherted through the conveyor mechanisms that are influence by ENSO, in the case of
Central America this means that moisture transport response to ENSO is roled by the answer of local low level jets to the ENSO phase itself.
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