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Abstract. Rapid advection of extremely warm and dry air average maximum temperature by with respect to the
is studied during two events in the Mediterranean Basin. Orperiod 1961-1990Hich et al, 2012. The glossary of me-
27 August 2010 a rapid advection of extremely warm andteorology of the American Meteorological Society (AMET-
dry air affected the northeast Iberian Peninsula during a fewSOC,Glickman 2000 defines a heat wave as a period of ab-
hours. At the Barcelona city center, the temperature reachedormally and uncomfortably hot and usually humid weather,
39.3°C, which is the maximum temperature value recordedwhich should last at least 1 day, but conventionally lasts from
during 230 yr of daily data series. On 23 March 2008 a rapidseveral days to several weeks. The definition presents slight
increase of temperature and drop of relative humidity werevariations in the values of exceeded temperature with respect
recorded for a few hours in Heraklion (Crete). During the to the average temperature depending on the national weather
morning on that day, the recorded temperature reache@ 34 service. However, a common characteristic is found in all
for several hours on the northern coastline of this island.  regional definitions: speaking about a heat wave requires a
According to the World Meteorological Organization none duration of at least 2 consecutive days of abnormal tempera-
of these events can be classified as a heat wave, which rdure values. Thus, heat waves are considered a synoptic phe-
quires at least two days of abnormally high temperaturesnomenon that cover several thousands of square kilometers
neither are they a heat burst as defined by the Americamnd last at least 2 or more days.
Meteorological Society, where abnormal temperatures take Many authors have studied the dynamics of heat waves and
place during a few minutes. For this reason, we suggest nantheir effects in several fields, such as agricultui@ly et al,
ing this type of evenflash heat 2009, human healthgmoyer-Tomic et al]2003 Meehl and
By using data from automatic weather stations in theTebald 2004, or discomfort Matzarakis and Nastp201Q
Barcelona and Heraklion area and WRF mesoscale numeiMNastos and Matzaraki012, tourism Steadman1984
ical simulations, these events are analyzed. Additionally, theHamilton et al, 2005 Lise and To] 2002, energy consump-
primary risks and possible impacts on several fields are pretion (Karl and Quayle 1981 Hassid et al.2000 and wa-
sented. ter demand$moyer-Tomic et al]2003. Furthermore, some
studies Meehl and Tebald2004 Trenberth et a).2007)
show that an increase in intensity, frequency and the dura-
tion of heat waves around the earth will occur during the
1 Introduction 21st century. In all scenarios shown in the 4th IPCC report
(Trenberth et a.2007), the Mediterranean Basin will be one
The World Meteorological Organization (WMO) defines a of the most significant regions affected by an increase in both

heat wave as a phenomenon in which the daily maximumie intensity and frequency of heat waves during this century.
temperature of more than five consecutive days exceeds the
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236 J. Mazon et al.: Flash heat events in the Mediterranean Basin

Table 1. Three different scales of events linked to abnormally high temperatures. The scales are adapathiteki(1975.

Event Temporal scale Spatial scale Driving mechanism

Heatwave From 2 to few weeks Mes0{200-2000km) General atmospheric circulation

Heat burst Few minutes Micr@sy (< 2km) Thunderstorms

Flash heat 1-24h Mesgsy (20—200km)  General atmospheric circulation, Foehn effect

If a smaller scale is considered, the glossary of AMETSOC(fifth warmest month since 1971; its mean temperature was
defines a heat burst as a rare atmospheric event characteriz&®b°C higher than the average monthly temperature and it
by gusty winds, rapid temperature increase, and a decrease as the third warmest month in this century. To the south
relative humidity, typically occurring at night or early morn- and east of the Iberian Peninsula, maximum temperatures be-
ing (Johnson 1976 Glickman 2000. It is usually associ- tween 40 and 44C were recorded. Minimum early morning
ated with descending air during a thunderstorm. The typicatemperatures of between 23 and°2bwere recorded by sev-
timescale of heat burst is a few minutes, less than an houreral official AEMET weather stations during this period.
Recorded temperatures during heat bursts have reached well However, the heat wave does not affect the north and
above 32C, sometimes rising by I°C or more within only  northeast Iberian Peninsula. The warm and dry air mass was
a few minutes. almost stationary, affecting the entire center and southern

This paper aims to study two events associated with arpart of the Iberian Peninsula. However, a rapid and brief
increase in temperature and decrease in relative humidity oomovement of this warm air mass from the southeast to north-
curring at intermediate temporal and spatial scales. We willeast on 27 August 2010 affected the northeast Iberian Penin-
call this phenomenofiash heatbecause it occurs within a sula for several hours, when a significant increase in temper-
timescale shorter than a heat wave but longer than a heatture was recorded as well as a decrease in the relative and
burst. This event is usually associated with an adiabaticabsolute humidity. Automatic weather stations located in the
warming of downslope winds, associated with Foehn ef-Barcelona city center recorded 39@ (the highest tempera-
fect (Maninns and Sawfordl979 Egger and Hoinkal992 ture since 1780) and the relative humidity dropped to 19 %.
Wakonigg 1990. To our knowledge, there is no previous sci- In addition, the recorded temperature values from 11:00 to
entific reference naming this type of events. 16:00 UTC were above 3@, more than SC higher than

Table 1 summarizes the differences between the threethe mean maximum temperature in August during the period
types of abnormal high temperature events mentioned abovel961-1990, which was 26°&€. However, for the 12 h prior
Note the different spatial and temporal scales of flash heatto and later than the hours in which the maximum value was
as well as the dynamics of its formation. recorded, the temperature remained within normal values. As

The structure of this paper is as follows. Section 2 is de-will be shown, the period of abnormally high temperature
voted to analyzing and describing, by using observations andould be considered as occurring from 11:00 to 16:00 UTC.
mesoscale model numerical simulations, the 27 August 2010 his event cannot be classified according to the above defini-
event in the northeast of the Iberian Peninsula, where a veryions either as a heat wave or as a heat burst.
warm and dry air mass affected this area over 8 h. It focuses
on the Barcelona area, where the maximgm dailyltemperaz_l Synoptic situation
ture in over 230yr was recorded. According to this analy-

sis, a preliminary flash heat definition is proposed in orderFigurel shows the temperature at 850 hPa obtained by the re-

to analyze the existence of similar flash heat events durin . . . .
y ganaly5|s of the National Centers of Environmental Prediction

the 19th century in the daily temperature series of Barcelon i .
(1790-2012). The rapid increase of temperature and decreaggazp) at 00:00 UTC from 26 to 28 August 2010. A ridge

of relative humidity occurred on 23 March 2008 in Heraklion rom North Africa remained stationary in northwest Africa

(Crete island) is analyzed in Sect. 3. In Sect. 4 we describéOr a few days before 25 August 2010, when it began to

the main impacts that this event could produce on severa[nove to the north. On 25 August at 00:00 UTC (not shown),

fields, mainly in agriculture, energy demand, health and fireslge .25 |C3 |sc_)the|rm a:j 85|O hPa W?S Icrca_ted_dat the s?uthfrg
Finally, in Sect. 5 the main conclusions are presented. erian Feninsula and a farge anticyclonic ridge was locate

in northwest Africa. Over the northern third of the Iberian

Peninsula the 850-hPa isotherm was’@5at 00:00 UTC.

2 The 27 August 2010 event (Barcelona event) On 26 August, the ridge moved to the north. At 850 hPa (see
Fig. 1a), the 25C isotherm was in the central and southern

According to the Agency of Spanish Meteorology (AEMET), Iberian Peninsula. On 27 August, at 00:00 UTC (Rig), the

the summer of 2010 was the third warmest summer recordeddge (25°C isotherm at 850 hPa) extended from the south-

in the Iberian Peninsula. Particularly, August 2010 was thewest to the northeast of the Iberian Peninsula, and moved
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Fig. 2. Temporal evolution during 27 August 2010 of the &)
temperature (blue) and relative humidity (green) émdwind ve-
locity (blue) and direction (green) observed at Barcelona—Fabra
weather station (closed symbols) and simulated by the WRF model
(line and open symbols).

wave continued, with temperatures betweeriQ@nd 25C
at 850 hPa in the south and southeast until 31 August 2010.

Fig. 1. Temperature at 850 hPa obtained by the NCEP reanalysis a%'z Analysis of surface observations

00:00 UTC on(a) 26, (b) 27 and(c) 28 August 2010. The white ) )
square in@) is centered over the first area under study. To avoid the heat island effect, data from the weather sta-

tion installed at the Fabra Observatory, located 10 km away
rapidly to the southeast, displaced by a northeast advectiorfrom the city center (420ma.s.l.) was selected. FigRre
On 28 August, at 00:00UTC (see Fific), the border of  shows the observed (closed symbols) temporal evolution dur-
the 25°C isotherm at 850 hPa was displaced to the southeashg 27 August 2010 of temperature, relative humidity, wind
of the Iberian Peninsula. The 16 isotherm at 850 hPa ap- speed and direction. Figurea shows that from approxi-
proximately followed the Pyrenees Mountains. On 29 Augustmately 06:00 UTC to 12:00 UTC the temperature increased
the northeast advection increased, with £@0sotherm at by about 2.3C h™1, from nearly 22C at 05:00 UTC (a typ-
850 hPa at 00:00 UTC over the Pyrenees (not shown). Severatal temperature value for this date and hour) to more than
storms formed in the northeast Pyrenees during those day86°C at 12:00 UTC. During this period the relative humid-
In the south and southeast of the Iberian Peninsula, the hedtly dropped, from approximately 90 % at 05:00 UTC to 20 %
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Fig. 3. Simulated 2 m temperature (color contour) and surface wind field (arrows) at domafa)1.8t00,(b) 15:00 andc) 18:00 UTC on
27 August 2010. The black point () indicates the location of Barcelona.

at 12:00 UTC. From noon to 16:00 UTC the relative humid- 2.3 Mesoscale numerical simulation
ity changed slightly. However, the temperature increased be-
tween 12:00 and 15:00 UTC, reaching the fifth historically In order to analyze the dynamics of the atmosphere that pro-
highest temperature recorded since 1914 in this observatoryuced this rapid change of temperature and relative humid-
38.3°C, at 15:00 UTC. Until this hour wind direction (see ity, the version 3.3 of the Advanced Research WRF-ARW
Fig. 2b) was approximately constant, around 270here-  (Skamarock et al2008 has been used. Four nested domains
fore, westerly wind advected extreme warm and dry air masgvere defined with respective horizontal resolutions of 27, 9,
from the inland of the Iberian Peninsula. 3 and 1 km. The smallest domain coversx/@0 |(rT'I2 The
From approximately 15:00 UTC, a change in wind direc- initial and boundary conditions were updated every six hours
tion occurred and western flow was replaced by easterlywith data from the European Centre for Medium-Range
winds which removed the warm and dry air mass, advecting dVeather Forecast (ECMWF) operational analysis. The fol-
relatively cold and wet Mediterranean air mass.This fact pro-lowing parameterizations were used for the different phys-
duced a decrease in temperature and a rise in relative humidcal processes: the Kain—Fritsch scheme in the two larger
ity that can be clearly observed in Figa. From 15:00UTC  domains; no parameterization of cumulus formation in the
to 16:00 UTC, the temperature dropped fronf&%o 28°C, two smallest domains; the MRF scheme for processes in the
and relative humidity rose from 20 % to nearly 60 %. From mixed layer; a simple ice scheme for the cloud microphysics;
19:00 UTC normal values for this period of the year of tem- and cloud-radiation parameterization for the radiation pa-
perature and relative humidity were recorded. Consequentlyiameterization. The simulation begins on 25 August 2010 at
the change in wind direction clearly drove the evolution of 00:00 UTC and finishes on 28 August 2010 at 18:00 UTC.
temperature and relative humidity.
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Fig. 4. (a—d)Vertical cross section along the line AB shown(&) of the simulated temperature (color contour), water vapor—-mixing ratio

(black lines) and wind field (arrows) &) 10:00,(b) 12:00,(c) 15:00, andd) 18:00 UTC on 27 August 2010e) Orography of the smallest
domain of the simulation.

In order to validate the simulation, Fig.also shows the temperature and relative humidity fit well the observed val-
WRF simulated temperature, relative humidity, wind speedues. However, some discrepancies can be noticed in the
and direction (line and open symbols) at the nearest poinmaximum values. The maximum simulated temperature is
of the model to the Fabra weather station. Both simulatedaround 3%C, almost 3C less than the observed value. In
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240 J. Mazon et al.: Flash heat events in the Mediterranean Basin

addition, at 05:00 and 06:00 UTC the simulated temperature
is around 3C higher than the observed one. Moreover, the
simulated relative humidity overestimates the observed value
at 15:00 UTC. The simulated wind velocity and direction
(not shown) also fit well the observations, except the rapid
change in wind direction recorded from 15:00 UTC that oc-
curs slowly in the WRF simulation.

According to the analysis of the simulation in domain 1
during 25 and 26 August 2010 (not shown), a warm air mass
was located in the southern part of the Iberian Peninsula. On
27 August a west and southwest synoptic flow advected the
warm air mass from the center and south of the Iberian Penin-
sula to the east and northeast region, where the maximum
values of temperature were recorded on 27 August.

Figure3 shows the simulated 2 m temperature (color con-
tour) and the surface wind field (arrows) at the largest domain
at different hours on 27 August 2010. West and southwest |
synoptic flow advected warm and dry air mass from the cen-
ter of the Iberian Peninsula to the northeast coast. The simu-
lated maximum temperatures at 10:00 UTC (see Bjigvere
located at the Mediterranean coast, with values of around 33—
36°C at the eastern and southeastern area, and 3G-a8
the northeastern area, in agreement with the observed val-
ues by AEMET. During that day the intensity of the west-
erly flow prevented the formation of the sea breeze that usu-
ally helps to keep the temperature at moderate values in this
area. At 15:00 UTC (Fig3b) the westerly flow increased and
the maximum recorded temperatures rose t6G@ many
places of the coastline. According to the simulation, a north-
ern advection affected the northern part of the Iberian Penin-
sula between 17:00 and 18:00 UTC. In this type of synoptic |
configuration, the flow turned northeast and east at the north-
east coast of the Iberian Peninsula. At 18:00 UTC (BD.
a relative cold and wet air mass from the northeast and east |
swept the warm and dry air mass, which cooled and moist-
ened the air, decreasing the temperature to the usual values.

Figure 4a—d show the vertical cross section of tempera-
ture and water vapor—mixing ratio along the line AB de-
fined in Fig.4e at different hours. At 10:00UTC (Figla)

a cold and dry air mass from the southwest arrives at the
Mediterranean coastline, which remains stationary for ap-
proximately 4h (from 10:00 to 14:00 UTC). The relatively rjq 5 Temperature at 850 hPa obtained by the NCEP reanalysis
cold and wet Mediterranean air mass avoids the offshore disat 00:00 UTC on(a) 22, (b) 23 and(c) 24 March 2008. The black
placement of the warm and dry air mass. Notice how at thesquare in(a) is centered over Crete.

boundary between both masses, the warmest one rises ver-

tically over the coldest one. At 12:00 UTC (Figp) a large

gradient in temperature and humidity appears at the coastold and wet Mediterranean air mass. This situation changed
line of Barcelona. The simulated 2m temperature reachedrom 18:00UTC, as is shown in Figid. The north advec-
more than 38C (see Fig4a) and the water vapor—-mixing tion shown in Fig5c ruled to the east at the Barcelona area,
ratio lowered to 9 g kg'. Around 10 km offshore from the moistening and cooling the air while mixing the different lay-
coastline, the 2 m simulated temperature is arounti2énd  ers and breaking the stratification. At 20:00 UTC (not shown)
the water vapor-mixing ratio is around 16 glg The height  the maritime flow restored the values of temperature and rel-
of the accumulated warm air mass is estimated by lookingative humidity.

at Fig. 4b, which is around 600 m. At 15:00 UTC (Fidc)

the warm air moves offshore and displaces the relatively
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Table 2. Values of the average of the absolute maximum temper-Table 3. Most significant flash heat episodes affecting Barcelona
ature, the average of the maximum monthly temperature and theince 1780. Note that on 27 of August 2010, the maximum tem-
60th percentile of the average of the maximum monthly tempera-perature was 39.3C (24°C in the early morning and Z& in the
ture recorded during the period 1961-1990 at the Barcelona—Fabravening).T1»_ and 712+ indicate the temperature 12 h before and

weather station (Barcelona). after the maximum temperature record@gh4x), respectively.
Month Tmax_abs Tmax pGOTmaX Date Tmax T12_ T12+ Wind
(°C) (°C) °C) (°C) (°C) (°C) direction
July 326 27.6 28.6 1 July 1790 36 235 25 SW
August 316 26.7 27.6 10 July 1820 34.4 21 265 SW
27 July 1843 355 235 24 SSW-SW
5 August 1846 35.5 26 27 S
. 15 July 1859 35 27 26 SSW-SW
2.4 Flash heat definition and occurrence 17 August 1881  35.5 o5 26  SSW
13 July 1896 36 21 22 SW

According to the evolution of temperature observed during
27 August 2010 at the Barcelona area, a definition of flash
heat event is suggested. An event of rapid increase of tem-
perature could be considered as a flash heat if the followin
conditions are fulfilled:

To know the frequency of these types of events, the defi-
ition of a flash heat event has been applied to the daily tem-
perature series of Barcelona starting from 1780. Although

1. The maximum daily temperaturdifay) exceeds by the series is not homogeneoudazon et al. 2011), a first
at least by 3C the absolute maximum temperature approach to flash heat events is possible by looking into a
(T max-aby averaged during the considered month in partial series of the daily temperature record. Teb#hows
the period 1960-1990fyax > 5+ T max-aby. This cri- some events detected as a flash heat during the 18th and 19th

terion follows the definition of heat wave by the WMO. centuries.

2. The temperature 24 h prior to and later than the ex-
treme temperature recordetbf) does not exceed the

monthly average of the absolute maximum tempera- . . .
y averag . . b The island of Crete, located in the Middle Eastern area of

ture (T24 < Tmax—ab3- This criterion assures that the . . .

. the Mediterranean Sea, near the North African coastline and
maximum temperature the day before and after the .

: . L consequently to the Sahara, used to be affected by advection
maximum daily temperature recorded remains in av- . s
erage values of warm and dry air masses from the Sahara, also associ-

ated with intense dust eventsgskaoutis et a]2008 Fotiadi

3. The temperature 12 h prior to and after the extreme®! al, 2006 Moulin et al, 199§. This advection produces
temperature recorded’y,) does not exceed the 60th an increase of temperature that only lasts several hours, es-
percentile of the monthly maximum average tempera-peCia”y on the northern side of the island (Nastos, personal

3 The 23 March 2008 event (Heraklion event)

ture (T2 < p60T may). communication). Consequently, this type of event cannot be
classified as a heat wave.
By using these criteria, TabRshows theT max, T 24, and An event with similar atmospheric dynamics that occurred

T12 for a flash heat event during July and August by usingto the north of Italy was studied b@ladich et al.(2008.
the recorded values at Fabra weather station during the perio@ihey analyze an unusual and sudden increase of tempera-

1961-1990. ture during the night that lasted more than 1 h, not associated
According to these data, a flash heat event occurs duringvith thunderstorm processes, but induced by orography. In
these summer months if: our opinion the studied event is not a heat burst or a heat

wave. It is associated with a rapid and sudden increase of
1. The maximum daily temperature exceeds 3T6Gn temperature in a intermediate scale between the two.
July and 36.6C in August.
3.1 Synoptic situation
2. The temperature 24 h prior to and after the maximum
daily recorded temperature does not exceed 32.i@ On 21 March 2008 a low-pressure area was placed over
July and 31.6C in August. southern Greece, around 1005 hPa at sea level (not shown),
producing a southwesterly advection to the Island of Crete.
3. The temperature 12 h prior to and after the maximum-On 22 March this low pressure moved to southern Turkey.
recorded temperature does not exceed 28.t5h July At sea level, a southeast flow affected Crete. Figusaows
and 27.6C in August. the temperature at 850 hPa obtained by the NCEP reanalysis

www.nat-hazards-earth-syst-sci.net/14/235/2014/ Nat. Hazards Earth Syst. Sci., 14, 23586 2014
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& 170 The simulated evolution of 2 m temperature (blue line and
open circles) and relative humidity (green dashed line and
7 o0 open triangles) at the nearest point of the model to the Herak-
P lion weather station is also shown in F&.WRF simulation
overestimates (around°€) the observed temperature be-
tween 07:00 to 16:00 UTC. However, the simulated relative
humidity shows a remarkable difference to the recorded val-
ues, especially from 11:00 to 19:00 UTC. While the recorded
values of relative humidity between 11:00 and 17:00 UTC are
around 70 %, the simulated values are lower than 50 %.
Figure7 shows the simulated 2 m temperature (color con-
doo tours) and surface wind field (arrows) at the smallest domain
t6r ’ for several hours on 23 March 2008. At 00:00 UTC (Ha)
. the simulation shows a southeasterly flow over the south-
S 12UTC“‘ wowow 2 ern coast of Crete, where the temperature is arourftC17
However, on the northern side a higher temperature, between
Fig. 6. Temporal evolution during 23 March 2008 of the 2 m temper- 24°C and 28C is simulated. At 04:00 UTC (Figrb) the
ature (blue) and relative humidity (green) observed at the Heraklionsoutheasterly wind ruled to southerly; the warm and dry air
weather station (closed symbols) and simulated by the WRF modejnass associated with the North Africa advection, which can
(line and open symbols). be considered as a warm front, lifted over the relatively cold
sea air around 70 km offshore the southern coastline of the is-
land. Consequently, the temperature remained arou@€ 17
on the southern coastline of the island. This large thermal
difference between both faces is even larger at 08:00UTC
(Fig. 7c), when the simulated temperature shows the higher
values at the north face, around X1 (at the southern face
the temperature remained between 20 and@3 From
11:00 UTC the temperature began to decrease. As shown in
Fig. 7d, during the afternoon the temperature shows normal

Data from the automatic weather station (39ma.s.l.,values on both sides of the island.

3519 N, 25°10 E) placed near Heraklion is used to detect ~Figure 8a—d shows the temperature and water vapor—
this flash heat event, and to validate the mesoscale numerlixing ratio along the line AB shown in Fige. During
cal simulation. Figuré shows the temporal evolution during the early morning on 23 March 2008, the warm and dry air
23 March 2008 of the observed temperature and relative huMass Is I|fted_ over the_relatlvely cold and wet_Medlterrapean
midity (closed symbols). During the early morning the ob- &f Mass, which remained on the sout'hern side of the island
served temperature shows a large increase from 03:00 UT@Fig. 82). On the southern side of the island the temperature
reaching 30.2C at 08:00 UTC. Relative humidity shows a 2t Sea level remained around 2D due to the influence of
large drop from 04:00 UTC, reaching the minimum value the cold sea air. However, on the northern side the tempera-
around 20% at 08:00 UTC. From 10:00 UTC, temperatureture increases, reaching 26 at many areas due to strong de-

decreases and relative humidity increases graduaiigtos ~ Scending air not associated with a Foehn effect. The warming
et al. (2011, 2013 analyze this event as described from a at the north coast of the island is associated with an air mass
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on 22, 23 and 24 March 2008 at 00:00 UTC. On 22 March
(Fig. 5a) a warm air mass was located over North Africa. A
ridge moved on 23 March to the north, affecting the whole
island of Crete (Fig5b). On 24 March, the ridge moved out
to the south (see Figc).

3.2 Analysis of surface data

biometeorological point of view. of the same characteristics as the African air mass that de-
scends (vertical wind speed on the northern side was around
3.3 Mesoscale numerical simulation —1ms1) once the colder Mediterranean air mass located at

the southern coast is overpassed. For this reason this air mass
WRF mesoscale model has been used to analyze the dynaronly affects the north side of the island.
ics of the atmosphere that produced this rapid change of tem- The thermal difference between the northern and the
perature and relative humidity. Three nested domains wersouthern coasts of the island increased in the hours that
defined with horizontal resolutions of 18, 6, and 2km.The passed. At 07:00UTC (Fig8b) the simulated tempera-
smallest domain covers 150150 k. ECMWF operational  ture reached 31C at Heraklion (north side) while on the
analysis was used to provide the initial and boundary con-southern side the temperature remained arourftiC20he
ditions every 6 hours. The same physical parameterizationtargest value in the thermal difference between the north-
enumerated in Sect. 2.3 were used for the mesoscale simularn and the southern sides of the island occurred around
tion of this event. The simulation begins on 22 March 2008 10:00 UTC (Fig.8c). The simulated temperature on the
at 00:00 UTC and finishes on 24 March at 18:00 UTC. northern side reached 3F@8 at sea level, with 4.5 g kg

Nat. Hazards Earth Syst. Sci., 14, 235246, 2014 www.nat-hazards-earth-syst-sci.net/14/235/2014/
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Fig. 7. Simulated 2m temperature (color contour) and surface wind field (arrows) at domaiaB @Ga:00, (b) 04:00, (c) 09:00 and
(d) 17:00 UTC on 23 March 2008. The white point(g) indicates the location of Heraklion.

of water vapor—mixing ratio. On the southern side, the airdid not reach 23 000 MW. The power network was working
temperature reached 22@ and around 9 g kg' in the wa- 64 % more than any other normal day for that period.
ter vapor—mixing ratio. A change in the wind direction from  Moreover, most of the big wild fires in the Mediterranean
14:00 UTC restored the normal values for both temperatureare produced by a combination of high temperature and low
and relative humidity. At 16:00 UTC (Figd) the simulated relative humidity Millan et al, 1998. Consequently, flash
temperature and water vapor—mixing ratio at both coasts arbéeat events are likely to be one of the main risks in triggering
similar, around 22C and 9 g kg?, respectively. wild fires because the drop in relative humidity and increase
in temperature contribute to drying the vegetation.
Probably one of the most affected sectors during a flash
o ) heat event is agriculture. Unlike what happens during a
4 Potential risk and impacts of flash heats heat wave, when temperature and relative humidity changes
slowly gradually and some measures (e.g. to irrigate to de-
Flash heat events, arapid increase of temperature, which lastgease water stress) can be taken in order to avoid its impact,
less than 24 h but more than 1 hour, could be associated witQuring a flash heat the changes are more abrupt. For instance,
a variety of effects to human health or discomfort, economicduring the flash heat event on 27 August 2010 several re-
activities, and the environment (air quality). gions in the northeast of the Iberian Peninsula lost around the
According to data from the main Spanish electric company20 94 of their grape production. Grapes are very sensitive to
(Endesa), at midday on 27 August 2010 (Barcelona event), & sudden increase in temperature and drop in relative humid-
new record in electricity consumption was recorded: duringity, causing the fruit to lose a lot of internal water. After the

a few hours, around 38000 MW were required throughouteyent, the process cannot be restored and the production of
the whole country. The day before and after, consumption
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wine is greatly disturbed in the quantity as well as the qual-5 Conclusions

ity of wines (personal communication with the Torres wine

company, 2010). According to WMO and AMETSOC, as well as several na-

Concerning the air quality, as with the heat waves, thetional weather services, heat wave is defined as an abnormal

rapid rise of temperature associated with flash heat can bperiod of higher temperatures over 2 or more days. In ad-

associated with an increase of pollutants and ozone concergition, AMETSOC defines a heat burst as a rapid increase in

tration. temperature that takes place over a period of minutes, usually
associated with downstream flows occurring during storms or
because of local Foehn effects. Thus, the events described in
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