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RESUMEN

El objetivo del trabajo es estudiar las condiciones observadas antes y durante el desarrollo de la tormenta
convectivaregistrada en las Ultimas horas del 1 de enero de 2000, que afectd un &rea ubicada al norte de la
ciudad de Mendoza, incluyendo su Aeropuerto Internacional . Se pretende también determinar el comporta

miento delasvariablesdinamicasy termodinamicas que funcionaron como getill o paraeste caso de conveccion
severa. Parael periodo comprendido entre el 30 de diciembre de 1999y el 2 de enero de 2000 seanalizaronlos
datos horarios de superficie y los radiosondeos diarios de la Estacion M eteorol 6gica MendozaAero, identi-
ficadacomo SAME. El estudio delasituacion meteorol gicade superficiey aturaaescaasindpticaserealizo
atravésdelosreandlisisdel National Center for Environmental Predictiony el National Center for Atmospheric
Research (NCEP/NCAR), Estados Unidos, y delosrealizados en €l Centro de Previsao de Tempo e Estudos
Climaticos (CPTEC), Brasil. Lainformacién de la precipitacion en mesoescal a se obtuvo de la mesored del

Instituto Nacional del Agua (INA) Argentina. Lacantidad de precipitacion caidaen SAME durante unahora
fue de 66.1 mm superando |los récord historicos diariosy horarios. El andlisis a escalasindpticamuestraque
en la region se registraba una intensa adveccion de aire calido y himedo en superficie, proveniente del

noreste del pais, mientras que en alturaavanzaba un €je de vaguada de onda corta desde el Océano Pacifico.
Si bien la hoddgrafa del viento muestra caracteristicas semejantes a las de tormentas débiles aisladas, la
intensidad delamisma fueincrementada por el gatillo dinamico representado por lavaguada. A pesar que el

fendmeno no difiere de las tormentas usuales de la region con respecto a la duracion y la hora en que se
producen, tuvo sin embargo, caracteristicasextraordinariasen lo que serefierealaintensidad delaprecipita-
cion sobrepasando los valores diarios histéricos de SAME. Es necesario incrementar |as investigaciones
sobre los procesos fisicos de las tormentas y su climatologia, para unamayor identificacion y prediccion, y
para entender |os mecanismos que conducen a la produccién de precipitaciones intensas.
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ABSTRACT

The objective of this paper isthe study of the conditions observed before and during the devel opment of the
convective storm recorded the last hours of January 1, 2000, that affected an arealocated north of the city of
Mendoza, including the International Airport. The work also attempts to determine the behavior of the
dynamic and thermodynamic variables that triggered off this case of severe convection. The hourly surface
dataand daily radiosoundings of Meteorological Station MendozaAero, identified as SAME, were analyzed
for the period December 30, 1999 to January 2, 2000. The synoptic scale analysiswas donewith information
of National Center for Enviromental Prediction and National Center for Atmospheric Research (NCEP/NCAR),
USA, and the results from Centro de Previsao de Tempo e Estudos Climaticos (CPTEC), Brazil. Mesoscale
precipitation information was obtained from Instituto Nacional del Agua (INA) network, Argentina. During
one hour of the storm therecord in SAM E was 66.1 mm, surpassing the historical daily and hourly maximum.
Principal results showsthat there was an intense advection of warm and humid air on the surface, proceeding
from the northeast of the country, while ashort wave trough axis came from the Pacific Ocean. Nevertheless
wind hodograph showed similar characteristicslike aweak isolated storm, theintensity was enhancement by
a dynamic trigger represented by the trough. Even though the phenomenon did not differ from the usual
storms with respect to the time of occurrence and duration, it had extraordinary features in regards to the
precipitation intensity, that surpassed the historical daily values at the SAME. It is necessary to improve
research about physical mechanismsof the stormsand its climatology for better indentification and predictions,
and also to understand the mechanisms that led to the production of intense precipitation.

Keywor ds: Convective storm, western central Argentina, extreme precipitation.

1. Introduction

Geographically Mendoza province belongs to the mid west of Argentine Republic, it is located
leeward of Andes Cordilleraand from north to south between 32° Sand 37° 05" S, and from west
to east between 66° 05" W and 70° W (Fig. 1).
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Fig. 1. Maps of the region under study and location of meteorological stations.
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At these latitudes the mean height of the Cordillerais of 4500 meters above sealevel (madl),
and it isconformed by three mountain ranges, named from west to east Cordilleradel Limite, which
maximum heights oscillate between 6000 and 7000 masl, Cordillera Frontal with up to 5500 masl
and Precordillerawith height 3000 masl. The city of Mendozais at the foot-range of Precordillera;
SAME is 10 km northeast of the city closeto the International Airport.

Thenorthern zone of the province of Mendozaisuniquein regardsto theinitiation, development
and evolution of convection, givenitslocation leeward of the Andes Cordillera, that modifiestheair
flow in avery complex manner affecting the westerly air flow throughout its vertical extension.

The climatic characterization of Mendoza province (Norte, 1995), based on Kdppen's
classification (1948) shows that, exception made of the cordilleran region, most of the provinceis
under the climatic zonetype B (dry climate) and the Bwakw climatic type, identifying the variety of
the desertic climatic type with the mean temperature of the hottest month higher than 22 °C (a),
cold and dry in the winter, with annual mean temperature lower than 18 °C (k and w).

Precipitation over central Andesin South Americaexhibitsamarked annual cycle with most of
the rainfall concentrated during the austral summer season (December-February), when the
atmospheric circulation favorsthelifting of moist air from the lowlandsto the east of the mountain
range (Garreaud, 1999).

The storms developing during that period may provoke severe weather phenomena such as:
intenserainfall, hail and wind gusts occasioning damagein cultivated aswell asin popul ated zones,
representing a considerable economic and social hazard. The occurrence of these stormsisusually
associated to synoptic situations such as: frontal passages, western border of squall lines, instability
of the surface air mass, and/or atrough in the atmosphere middlelevels (Nicolini and Norte, 1978;
Norte, 1980). Storms occur more frequently between 18:00 UTC and 06:00 UTC of the following
day (Grandoso, 1966; Saluzzi, 1983), considering a 24 hour period measured from 12:00 UTC of
each day.

Weisman and Klemp (1986) studied the characteristics of isolated convective storms through
the observed type of convective storms(singlecell, multicell and supercell); the physical mechanisim
controlling growth and evolution (thermodinamical structure, vertical wind shear), and some
application to forecasting convective storm and severity.

The forecast of convection and the processes that trigger it have been studied from different
scalesand applying different methodol ogiesin Argentina. The use of meteorological radar (Grandoso
and Iribane, 1963, 1965), (Grandoso et al., 1965), (Grandoso et al., 19663, b); the use of satellite
images (Velasco, 1994), the effect of the vertical shear (Nicolini, 1987a, b) and, the surface and
height synopticinformation (Lichtenstein and Schwarzkopf, 19703, b) alowed towiden the knowledge
about the origin and devel opment processes of the severe convective activity.

Thebehavior of stormsinrelationto their displacement vel ocity werelikewise studied (Nicolini,
1980) aswell astheir severity (Nicolini and Norte, 1978, 1979), and certain characteristics of its
cloud microphysics such as the particularities of the generated hail (Nicolini and Norte, 1980) and
their potential damages (Schwarzkopf, 1989). The numerical simulation of situations associated to
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convective events, with regional models aswell aswith cloud models were a significant advance
(Nicolini et al., 1997). Based on Hirsch (1971), Ghidellaand Saluzzi (1979, 1980) obtained anew
version model adapted to the region and used for the National Program of Fight Against Hail in
Mendozaprovince.

Simonelli (2000) developed a statistical model to forecast the occurrence of convection for the
northern zone of Mendoza province, using the methodol ogy of Step Discriminant Analysis (SDA)
based on the statistical models for the forecast of different regional meteorological phenomenain
Mendoza province (Norte, 1988; Norte and Silva, 1990; Norte et al., 1991; Selucchi and Norte,
1994).

Thediscriminant analysis (DA) usesthe values of predictorsto distinguish thedifferent categories
of the predictand to optimize the differentiation of categories. Once the discriminant functions have
been determined, asecond stage will makeit possibleto obtain probability frequency functionsfor
each one of the predictand categories.

SDA proceed from DA method el aborating adiscriminant model ““ step by step’’, analyzing all
the variables in each step and assessing which contributes better to the discrimination between
categories. Thisvariableisincludedin, and themodel continueson withtheanalysisof theremaining
variables.

Fawbush and Miller Index (FMI) resulted the best predictor to forecast the occurrence of
convection, inferring that the existence of alayer close to the surface with relative humidity above
65% strongly conditionsthe convection devel opment in the zone, thusbeing an important forecasting
parameter. This humid layer in the area could result from the advection of humid air from the
southeast or northeast sectors. This humid air advection could be caused by the intensification of
Northwestern Argentinian Low (NAL) (Lichtenstein, 1980) or by the displacement toward the
south of awarm front located at the northeast of Argentina.

Other instability indexes selected by SDA, with alower statistical significancewere Lifted (LI)
and Total-Total (TT) instability indexes, indicating again the significance of humidity in thelower
layersreinforced by the effects of diurnal heating in L1, aswell as that for height coolingin TT.

Thegoal of thiswork isthe study of the conditions observed before and during the devel opment
of a convective storm recorded on January 1, 2000, that started at about 22:45 UTC, reaching its
maximum at 23:20 UTC, and that affected an area located north and northeast of the city of
Mendoza, including the International Airport. Thework also attemptsto determine the behavior of
the dynamic and thermodynamic variablesthat triggered the severe convection, and the singul arities
of this event in comparison with the general characteristics of the stormsin the area.

2. Data and methodology

The meteorological information of the hourly surface data and the daily radiosoundings (12:00
UTC) were obtained for the period between December 30, 1999 and January 2, 2000. All the
information wasfrom SAME, part of the Servicio Meteorol 6gico Nacional (SMN) (National Weather
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Service) of Argentina. The surface meteorol ogical information was taken from the meteorological
stations shown in Tablel.

Tablel. Geographical location and height above sealevel of the meteorological stations.

Station Identification South latitude ~ West longitude Height (masl)
MendozaAero SAME 32°50° 68° 47 ™4
Observatorio Mendoza OBS 32°53 68°51° 87
San Martin SMA 33°05 68°20° 653

M esoscal e precipitation informeation was obtained from I nstituto Nacional del Agua(INA) network,
located at foot-hills near to Mendoza city.

The climatological aspects of January’s precipitation were considered using the SMN
meteorological statistics of 1981/90 and 1991/2000 decadesfrom SAME, OBSand SMA. There-
analysisdone by National Center for Environmental prediction and National Center for Atmospheric
Research (NCEP/NCAR) (Kalnay et al., 1996) and the analysis done by Centro de Previsao de
Tempo e Estudos Climaticos (CPTEC) from the period between December 30, 1999, at 18 UTC
and January 2, 2000 at 12 UTC, were used to:

* Characterize the circulation at synoptic scale, the dynamic and thermodynamic structure of
the troposphere with geopotential heights of 925, 850, 700 and 500 hPalevels;

e Determine the necessary thermodynamic conditions for the convective development with

omegavertical fields of speed (pascal/s) and of specific humidity (q) (kg/kg) for 925, 850 and
700 hPalevels.

 Observe the evolution of equivalent potential temperature (EPT) spatial distribution (°K), of
precipitable water (kg/m?) and of LI (°K) at surface.

The 925 hPalevel was selected as was the most representative of the surface level for the zone
under study.

3. Results

The synoptic situation during previous days of the event showed apersistent and intense warm and
humid air advection at lower levelsin Mendoza region, coming from the northeast of the country.

The high values of dew point temperature at surface, between 17 °C and 19 °C, telltale this
situation, as well as the dew point depression at 850 hPg; all these were above the normal values
for the season and are characteristic of a tropical air mass. A weak circulation from the east -
southeast sector was also observed, associated with the southward displacement of the NAL.
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The storm produced large amount of precipitation, but it was not all rain because hail was
registered but not close to SAME. The newspapers reported hail at 40 km to the east of SAME,
and also said that some trees and electrical wires fell because of the severe storm.

3.1. Synoptic and thermodinamic analysis
3.1.1 December 30 - 18 UTC

Warm and humid air advection was observed at low levels determined by the presence, at 925 hPa
(Fig. 2) and at 850 hPa (Fig. 3), of ahigh pressure system centered approximately over 37° S 60°
W, and by the displacement of the NAL toward the south, with respect to its climatological mean
position. A similar synoptic structure was observed at 700 hPa(Fig. 4), with the anticyclone centered
over 31° S61°W. At 500 hPa (Fig. 5), atrough axiswith northwest-southeast orientation advanced
over the zone under study.
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Fig. 2. Geopotential height at 925 hPa- Fig. 3. Geopotential height at 850 hPa-
December 30, 1999-18 UTC. December 30,1999-18 UTC.

Theqfield at 850 hPa(Fig. 6) showed ahumidity injection in north-south direction, bordering the
oriental dopeof theAndes Cordilleraand reaching 38° Sapproximately, asimilar configuration (not
shown) was observed at 925 hPa and 700 hPa. The EPT at the surface presented a maximum
valueof 310 °K, theamount of precipitablewater reached 20 kg/m? and the LI index avalue of —4 °K
over the affected zone.



Storm January 1, 2000, north Mendoza 7
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Fig. 4. Geopotential height at 700 hPa- Fig. 5. Geopotential height at 500 hPa-
December 30, 1999-18UTC. December 30, 1999-18UTC.
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3.1.2 December 31 - 18 UTC

The high pressure system at surface was displaced toward the north, centering at 34° Sand 60° W,
contributing to the intensification of the warm and humid air advection at the lower layers. The
humidity injection persisted, with the same configuration of the previous day, at 925 hPa and 850
hPa (not shown). At 500 hPathe front part of the trough begun affecting the region (Fig. 7) and the
omega field at 700 hPa presented a maximum of ascending speed of —0.175 hPals (not shown).
The configuration and the values of EPT, precipitable water and L1 on surface were similar to that
of December 30, 18 UTC (not shown).

lev: 500.00
t: Dec 31, 1999 187

Individual Obs. hgt m

! NOAA-CIRES/Climate Diagnostics Center

A

Fig. 7. Geopotential height at 500 hPa- December
31,1999-18UTC.

80W 87W 84w 8IW 78W T75W T72W 69W 66W 63W 60W S57TW

3.1.3 January 1 - 00 UTC

Theinfrared image of GOES satellite from January 1 at 00 UTC is shown (Fig. 8), where isolated
convective activity can be observed in the northern Mendoza province. Although it is possible to
observe alarger organization in the southern zone, this activity is not associated to any system at
synoptic scale (front) or at mesoscale (squall lines).

3.1.4 January 1 - 12 UTC

Warm and humid air advection remained at levels very close to surface. At 700 hPa (Fig. 9) and
500 hPa (Fig. 10) the influence of the trough prevailed in the area, with its axisleaning to the east,
with 500 hPastructure advanced with regard to 700 hPa dueto the modification that Andes Cordillera
produces on the westerly flow.
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lev: 700.00
t: Jan 1, 2000 12Z
Individual Obs. hgt m

80W 87W 84W 8IW T78W T75W T72W 69W 66W 63W  60W

57w

Fig. 8. Satelliteimage GOESIR January 1,

Fig. 9. Geopotential height at 700 hPa
2000-00UTC.

January 1,2000- 12 UTC.

lev: 500.00
t: Jan 1, 2000 127
Individual Obs. hgt m

Fig. 10. Geopotential height at 500 hPaJanuary 1,
2000-12UTC.
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The g and EPT fields at surface kept their configuration, but precipitable water values and L1
index diminished, thislast one showing positive values.

SAME sounding of December 31 at 12 UTC (Fig. 11) shows a null dew point depression at
middle levels (700 hPA) and a convective available potentia energy (CAPE) of 22.43 Jkg.

In January 1 at 12 UTC (Fig. 12) the sounding show a more unstable vertical profile but with
lesshumidity at middlelevels, and itisremarkabletheincreasing CAPE val ue, reaching 600.3 J/kg.
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Wind hodograph (Fig. 13) showssimilar characteristicsto Class| (Weisman and Clemp, 1986)
that islike average wind hodographs for weak isolated storms.

GOESIR satelliteimageat 12 UTC (Fig. 14) showsno convective devel opments neither surface
nor upper-level synoptic systemsthat can favour convection at thistime. In spiteof this, theforecast
statistical model for convection (Simonelli, 2000), that indentifiesthe FM index asthe best predictor
and that wasinitialized with datafrom 12 UTC, corresponding to the surface pressure field and the
radiosoundings from SAME and Quintero (Chile), forecasted the occurrence of convection with
percentages higher than 90%.

87418 SAME Mendoza Aero

Fig 13. Wind hodograph of SAME January 1 -
12UTC.

Fig. 14. Satelliteimage GOESIR January 1, 2000
-12UTC.




12 S.C. Simondlli et al.

3.1.5 January 1 - 18 UTC:

The more relevant characteristics of the synoptic conditions were the intensification of the zonal
horizontal gradient between Andes Cordillera and Rio de la Plata and the presence of a warm
tongue bordering the oriental slopes of Precordilleraand Andes Cordillera, reaching its maximum
value at 850 hPa around 40° S 68° W (Fig. 15a).
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Fig. 15. a) Geopotential height and temperature at 850 hPa, b) Geopotential height at 500 hPa, ¢) Vertical
velocity (omega) at 700 hPa, d) Specific humidity at 850 hPa- January 1, 2000- 18 UTC.
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The trough axis remained at 500 hPa (Fig. 15b) with a northeast-southwest orientation and a
short wave trough was observed over Andes Cordillera. The omega field at 700 hPa (Fig. 15c)
shows that the region affected by the storm isin the area under the highest values. At 850 hPathe
g field indicated a maximum closed nucleus located above the zone of occurrence of the severe
storm (Fig. 15d). These conditions could havefavored the forced ascent over the Precordilleraslope,
with the orography bringing a significant contribution to the initiation and development of the
convection.

3.1.6 January 1 - 21 UTC

Asobserved inthe GOESIR satelliteimage (Fig. 16), convective developments were found in the
northern zone of Mendoza province and some cells had moved toward the south and southeast.
This configuration corresponds, among other causes, to the high humidity concentrations in the
lower layers and to the steering current at 500 hPa in the vertical of the studied zone. The storm
began around 22:45 UTC, reaching its maximum approximately at 23:20 UTC, with very intense
rainfall. The record measured at SAME until January 2at 00 UTC was 55.8 mm.

Fig. 16. Satelliteimage GOESIR January 1, 2000 -
12UTC.

3.1.7 January 2 - 00 UTC

No significant changes were observed in similar fields analyzed for January 1 at 18 UTC. The
geopotential zonal horizontal gradient remained at 850 hPa between Andes Cordilleraand Rio dela
Plata, as well as the presence of a warm tongue (Fig. 17a). The trough axis had a northeast-
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southwest orientation and the short wave trough remained at 500 hPa (Fig. 17b). Omegafield at
700 hPa, even though similar, showed aweak intensification (Fig. 17¢) and of the g field at 850 hPa
(Fig. 17d) the configuration was maintained with a slight decrease of values.

80W 7BW 76W 74W 72W 70W GBW G6W 64W 62W GOW 58W 56W 80W 7BW 76W 74W 72W 70W GBW G6W 64W 62W GOW S58W 56W

208
225
245
265
285
308
325
345
3651
385 1
40

425

445

=
8OW 7BW 76W 74W 72W 70W BBW GEW G4W 62W GOW 58W 56W

80W 7BW 76W 74W 72W 70W GBW G6W 64W 62W GOW 58W 56W

Fig. 17. a) Geopotential height and temperature at 850 hPa, b) geopotential height at 500 hPa, c) Vertical
velocity (omega) at 700 hPa, d) Specific humidity at 850 hPa- January 2, 2000- 18 UTC.
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January 2 - 06 UTC
The convective activity ended at thistime having produced 66.1 mm.

January 2 - 12 UTC

Identical synoptic structure continued with marked decrease of the zonal horizontal gradient inthe
lower layers. The omegafield was positive at all levels (descending motions) indicating stability.
The most relevant aspect was the disappearance of the short wave trough at 500 hPa, replaced by
aridge axis (Fig. 18).

lev: 500.00

t: Jan 2, 2000 12 Z

Individual Obs. hgt m
0S ; ; :

S TS S e Y g [ S

=
NOAA-CIRES/Climate Diagnostics Center

//

Fig. 18. Geopotential height at 500 hPa January 2,
2000-12UTC.

80W 87W 84W 8IW T78W T75W T72W 69W 66W 63W 60W  57W

3.2 Cross sections of equivalent potential temperature and meridional component of wind

Cross sections of (Fig. 19) EPT (shaded) and wind meridional componet (V) were analyzed for
December 31 January 1 (figures not shown) and January 2 at 00 UTC (the highest black bars
belongs to Andes Cordillera profileat 32° Slatitude).

In general thereisanorth wind channel very closeto the Andes and athermodynamic instability
zone between 750 hPa and 400 hPa. There are no changes during the analyzed period, but
instability isstronger on January 2. Thedelay of start of severe convection could be occured by stability
conditions between December 31 and January 1. There is small cooling and drying between surface
and 540 hPalevel, and a small warming near 500 hPa level, besides there are no changes in the
wind.
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Fig. 19. Cross section of equivalent potential temperature and meridional component
of wind January 2,2000- 00UTC.

Fig. 20 shows the diference among January 1 and January 2 of the same parameters. The EPT
valuesare higher inlow levelsand smaller in middle and high levels. Thereisanotorius changein
V values at high troposphere because of the trough.

£ 888 8888E8¢8 888

Fig. 20. Difference of equivalent potential temperature and meridional component
of wind between January 1 and 2, 2000- 00 UTC.
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3.3. Temporal variability of temperature, dew point temperature, atmospheric pressure, speed
and direction of wind

The daily temperature, dew point and atmospheric pressure station in SAME between December
30 at 00 UTC and January 2 at 23 UTC are shown in Figure 21.
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Fig. 21. Daily temperature, dew point and atmospheric pressure station in DOZ,
between 12/30/99 at 00 UTC and 01/02/00 at 23

During this period the temperature oscillated between 17 and 32 °C, representing a mean
temperature of 24.5 °C. The dew point temperature remained above 15.5 °C, reaching amaximum
of 20 °C, surpassing the mean values, but not the extreme ones recorded for the 1981/1990 period.
The atmospheric pressure at station level remained between 927.8 hPa and 937.2 hPa, not going
beyond the extreme values. Thisevolution clearly showsthat during the analyzed period therewas
no record of afrontal system passing over Mendoza, and that the moment of highest convective
activity (last hoursof January 1) coincided with the maximum temperature and dew point temperature,
and, minimum pressure at the station level.

Figure 22 showsthetemporal variability of speed and direction of wind between January 1 at 00
UTC and January 2 at 12 UTC, the higher winds reported were north direction with 14 kts at 23
UTC when the storm was affecting the area. It is possible that the downdraft from cumulonimbus
clouds caused damages, mentioned in local newspapers, in areas without meteorol ogical data.

3.4 Some aspects of January precipitation

The statistical datacorresponding to the monthly mean, the maximum mean and the daily maximum
precipitation during the 1981/1990 period for SAME, OBS and SMA are shown in Tablell.
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Fig. 22. Temporal variability of direction and speed of wind between January 1at 00 UTC
and January 2 at 12UTC

Tablell. Statistical dataand anomaliesfor January”s precipitation (mm).

Variable (1981/1990 January period) SAME OBS SMA
Monthly mean precipitation 482 388 304
M aximum mean precipitation N8 82 695
Daily maximum precipitation %3 33B0O0 243
Precipitation between January 1 at 12 UTC and January 2at 00 UTC 558
Precipitation between January 1 at 12 UTC and January 2 at 122 UTC 66.1 124 20

During one hour of the storm therecord in SAME was 66.1 mm, surpassing the historical daily
and hourly maximum. In OBS the record was 12.4 mm and in SMA only 2.0 mm.

In Figure 23 are compared the record during the storm with the monthly mean precipitation, the
monthly mean maximum precipitation and the daily maximum precipitation for December and January
for the 1981/1990 period.

Figure 24 showstheisohyet mesoscal e analysis; with this map and newspapersinformation we
can infer that the maximum precipitation were registered in an arealocated southeast from SAME.
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Fig. 23. Monthly mean precipitation, monthly mean maximum preci pitation and daily maximum
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4. Concluding remarks

Thefactors contributing to the development of the storm were the high thermodynamic instability
of the air mass (high temperature and humidity values, and instability indexeswith critical values)
resulting from the intense and persistent warm advection provoked by the intensification and
displacement of the south of NAL and the establishment of an anticyclone east of Mendoza.

The mechanism triggering theinitiation of convection wasthe passage of ashort wavetroughin
the atmosphere middlelevels. Themodification that Andes Cordilleragivestotheair flow determined
a seemingly anomalous advance of the trough axis at 500 hPa with respect to its position at 700
hPa.

The FM instability index identified by SDA as afirst group of predictor variables functioned
clearly inthe prabability occurrence of thisstorm.

There is not a climatology of the storms in the area, but we can infer that the severe storm of
January 1, 2000 had some characteristics of the group named **air mass storm’’, and it was not
associated neither to the passage of a cold front nor to the advance of asquall line. Thisisavery
interesting feature considering that the studied region is close to mid-latitudes where convective
events are generally associated to major scale forcing.

The trough passage in high levels provoked a temperature descent increasing thermodynamic
instability and upstreams on the higher levels.

The high pressure system during previous days made possible warm and humid advection and
a so inhibit upwards movements, increasing CAPE val ues.

Nevertheless, wind hodograph shows the characteristics of aweak isolated storm, theintensity
was enhancement by a dynamic trigger represented by the trough.

Even though the phenomenon does not differ from the usual storms with respect to the time of
occurrence and duration, it had extraordinary features in regards to precipitation intensity, that
surpassed the historical daily values at SAME.

Thestormintensity produced troubles such astheinterruption of electricity, tree branchesfallen
because of therain (no strong wind gustswere observed), overflowing of irrigation ditches, collapsing
of precarious dwellings, not only on the city but also in the suburban sectors of nearby districts.

5. Recommendations

It is possible now to predict in the area the initiation of similar convection using tools like the
“Statistical model for convection prediction for the northern zone of Mendoza province” (see
references) and the Regional ETA model recently adapted from CPTEC Brazil.

It is necessary to improve research to about the physical mechanism of the storms and its

climatology for better indentification and predictions, and also to understand the mechanismsthat
led to the production of intense preci pitation.
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