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On August 30th, 2012 a disastrous fire was recorded on the Costa del Sol, Spain (1) in a situation of northerly flow at low levels called "Terral". This terral creates an environment of high
temperatures, low humidity and strong winds, very favorable to the forest fires spreading to the coast very quickly. During the fire started on August 30th, the NW flow at low levels changed
abruptly to a east maritime wind (2) with a behavior of gravity wind and a sudden wind entrance from east (3), and very serious consequences: a sudden change in the speed and the
direction of propagation, and in magnitude of the fire (4), which greatly hindered its control. The sharp increase in vertical wind shear that caused the outbreak of the density current (5 and 6)
is proposed as an explanation for the extreme fire characteristics (duration, propagation speed and intensity).

1: THE FIRE 2: CHANGES FOR THE SUDDEN OUTBREAK FROM EAST
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Usually a sudden wind entrance from east occurs after the

\ passage through the Iberian Peninsula of a cold thin front, like In the Radiosounding from Gibraltar at 12 UTC, a
the one of August 30th 2012 (IR image; 18 UTC). The "cold" air, dry and warm air layer with NW wind is observed
after the front reaches the Mediterranean Sea through the Ebro over a temperature inversion at low levels, forcing
and the Rhone valleys and arrives, after surrounding the a terral on the Malaga coast of. At 17 UTC, when
peninsula on its eastern coast, to the Andalusian Mediterranean the fire started, the temperature was 34 °C, the
coast (see maps of low-level wind fields at the end of the day relative humidity was 24% and northerly wind was
30). This "cold" Mediterranean stream converges with the warm around 8 km/h with gusts of 25 km/h . At the end
borders terral winds creating strong temperature, humidity, and of the day a sudden outbreak of wind form east
density gradients. These gradients create imbalances on the changed the conditions across the coast from east
coast resulting in the advance of cold air to the west along the to west .In the Meteorological Centre of Malaga

g north coast of the Alboran Sea, as a density stream, which the wind shifted abruptly to the east, increasing its
produces a sudden entrance od eastern winds (Sanchez-Laulhé average speed to 20 km/h with gusts of wind of
and Polvorinos, 1995) about 58 km/h; the relative humidity rose above

70% and the pressure rose about 2 hPa.

PRESSU-RE IN MALAGA , 30 & 31-08-12

Dense and

VT coldair 4: SATELLITE AND RADAR IMAGES DURING THE CHANGE OF WIND

In the MSG IR3.9 channel (indicating
temperature of hot ashes and CO, on
the burned area), the details of the
most virulent fires are lost in fires like
this. The reason is that there are
effects on the sensor operation, such
as the recovery time after saturation
by brightness temperatures of 336 K
(blinding effect). Blinding affects the
values of a few pixels which are west
of saturant pixel. In this case it occurs
from 2330 UTC.

¢ is the latitud,
Q the Earth rotation speed,
and k is the vertical unit vector

The Mélaga radar shows the
development of a pyrocumulus with
eastern wind both in echotops

5: INTERACTION WIND SHEAR — VERTICAL WIND SPEED (maximum height of the radar cloud

echoes) and in the PP reflectivity.

The interaction of vertical wind shear 5}j/4 with an updraft w' creates pressure disturbances in high

levels (Bluestein, 1993) =
0z

that organize and intensify vertical movements: negative and positive

pressure perturbations are created on both sides of the updraft in the

direction of shear vector , negative on the side towards the shear vector is directed, and positive on the
opposite side, favoring downdrafts.

Left:environment favorable to
convection. Right: vertical wind
shear in the first 6 km. (Data
provided by the ECMWF IFS
model for August 31st at 00

uTC.) ©
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The atmosphere was not favorable to trigger a deep convection on the province of Malaga but the Front of evap

entrance of wet air at low levels, the fire trigger, and the upward leration d by vertical shear the fire

I , gger, pward acceleration caused by vertical sheal » . \ ———  wetair
contributed to a pyrocumulus with a large vertical development. dry air S=-o < from east
The wind shear itself organized the upward and downward movements so that the pyrocumulus ™ T T

acquired stationary characteristics (see diagram in 6). sensible heat

Top: flow diagrams made "in situ" by staff from INFOCA-Malaga. Bottom: proposed scheme where the
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