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I.INTRODUCTION

At the end of February 2010, a strong extratropical
cyclone called Xynthia brought hurricane-force venaind
high waves to Western Europe. 58 deaths were egant
France, Spain, Portugal, Belgium, Germany and Endglan
Most of deaths occurred in France as a consequeregid
rise of water and floods in west coast.

In this paper we present, focusing on the Basque
Country Area, an analysis of Windstorm Xynthia eveht
study and local characterization of this severe thera
episode, considering Basque Meteorology Agency
(EUSKALMET) operational aspects, was made.

Data collected in Basque Country Automatic
Weather Stations Network (BCAWSN) and other data
available in the area including numerical model® ar
presented. We also present some Euskalmet opehtion
aspects related with forecast and severe weathaminga
issues and actions during this severe weatherdgpiso

In the Basque country, hurricane wind gusts were
recorded in various locations across the region228
kilometres per hour wind gust was recorded in a
mountainous area in the interior. These are soméhef
strongest winds observed since records are awailfibin
BCAWSN owned by the Basque Government.

I1.LOCAL CHARACTERISTICS
In the Basque Country during the morning of

February 2% some strong wind gusts are registered as a

consequence of first local effects of Xynthia egismver
the area of study. Due to Xynthia trajectory, puesfield

configuration and Basque Country topographic aspects,

wind had southeast direction during the morningrabhe
area. As Xynthia moves northwards, wind intensities
increase to very strong and hurricane gusts, inethening
wind veer to southwest and finally to west diregtio

Initially, due to wind direction maximum wind
gusts are measured in the east of the territongarking the
140 km/h wind gust registered in Ordizia in thesafbon.
Progressively, the wind direction changes fixingnir south
with maximum wind gusts in the central area. Aftarss,
when wind turn to southwest, wind speed increageani
extraordinary way affecting mainly the west aredsthe
Basque Country (see fig 1).

In mountainous areas values superior to 150 km/h
are reached, remarking exceedingly the 228 kmfruatufia
(see fig 2). In the south and in the west of thiattey south
gusts in non-exposed areas surpass the 100-120viaioibs,
e.g. Gasteiz station register 135 km/h (see figT8g coast
is the least affected area, since in the westwaidd shift
no intensification is produced (see fig 4). Withudowinds
the most affected zones are high areas in theiontésee
table 1 and table 2).

Mean wind registered at some exposed AWS
surpass 100km/h during the event, in Ordufia staivalue
of 177 km/h was reached (See table 3).

Pressure data registered in the AWS network
shows values dropped by more than 15 hPa in twelues.

On the other hand Xynthia has little effect on sea
state. The southwest-northwards cyclone trajectory its
quick displacement over Cantabric Sea not permit the
necessary time to generate significant swell. Du&unday
morning, significant high wave reaches 3.5 m onBheque
Coast.

FIG. 1: Max wind gust analysis for 27th Februart@0
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FIG. 2 Mean wind, wind gust and wind direction, idgrday 27 and
28 for Cerroja and Ordufia AWS, located on mourdaga.
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FIG. 3: Mean wind, wind gust and wind directionridg day 27
and 28 for Gasteiz and Deusto AWS, located on xposed area in
Vitoria-Gasteiz and Bilbao city respectively.
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FIG. 4: Mean wind, wind gust and wmd direction ridg day 27
and 28 for Punta Galea and Matxitxako AWS locatadcoastal
area.

AWS Max wind gust (km/h)  time (UTC)
C072 Ordufia 228,3 20:0p
C065 Cerroja 176,4 21:1p
C046 Oiz 174,3 17:2
C045 La Garbea 160, 18:i0
C025 Beluntza 159 20:4p
C019 Matxitxako 158] 23:00
G022 Urkiola 150,1 21:2
C042 Punta Gale 148)9 21:30
C070 Zaldiaran 143,3 22:3p
G059 Ordunte 140,49 20:3p

TABLE [: Most significant wind gust data registered BCAWSN
for exposed areas (mountain and coastal areas)

‘ AWS Max wind gust (km/h)  time (UTC)
C043 Ordizia 140,4 17:4
C040 Gasteiz 135,1 21:50
C029 Zizurkil 127,7 17:0(
C001 Arkaute | 127| 21:39
C039 Deusto 123,1 19:1p
C050 Zambrang 1224 23:90
C058 Bidania 120,3 16:2
C023 Arrasate 1184 16:4D

CO051 Saratxo 118, 20:1p

C036 lurreta 117,5 21:4

TABLE 2: Most significant wind gust data registeraud BCAWSN
for non-exposed areas.

AWS Max wind (km/h)
C072 Ordufia 171
C019 Matxitxako 126}
C046 Oiz 118
C065 Cerroja 114
C045 La Garbea 108

TABLE 3: Most significant maximum wind (ten-minuteverage)
registered on BCAWSN.

I11. EUSKALMET OPERATIONAL ASPECTS

On February 21, EUSKALMET prognosis products
showed the possible formation of a deep depredsidhe
vicinity of Canary Islands with a probable evolutiand
trajectory from southwest to northeast that caacafBasque
Country area. Euskalmet mesoscalar numerical madels
others available tools showed potential risk ofalogevere
weather related with this explosive cyclogenesengv

On successive days forecast products showed the
formation and evolution of a wind-storm event with
trajectory that could affect Basque Country. Mesascal
numerical available products showed probability wihd
gusts surpassing established thresholds for seveeather
for exposed and non-exposed areas during 27 arthy_
According with operational warnings procedure awaess
reports was delivered during morning and evening2Bh
February and successive days.

On 25th February, available information confirms a
probable explosive cyclogenesis phenomenon and skow
depression trajectory with potential risk to Bas@imuntry
area. Mesoscale numerical available products shows
probability of wind gust greater than that 120 knidr
exposed areas and greater than 80 km/h for nonsegpo
areas in Basque Country surpassing thresholds areev
weather for the area during 27 and 28 days. A warni
bulletin for wind risk was prepared for public déssination.
For non-exposed areas all over the territory wabdish a
yellow level (80-100km/h wind gust) from 12 to 187Q,
orange level (100-120 km/h) from 18 to 21 UTC, tedel
(more than 120km/h) from 21 to 03 UTC specially Avaba
Region (south part of territory), orange (100-120Knffom
03 to 06 UTC and yellow level (around 80km/h) frof1t0
12 UTC. In exposed areas all over the territory s@ldish
a yellow level (100-120km/h wind gust) from 09 ® WTC,
orange level (120-140 km/h) from 12 to 15 UTC, tedel
(more than 140km/h) from 15 to 03 UTC, orange (140-
120km/h) from 03 to 06 UTC and yellow level (around
100km/h) from 06 to 12 UTC. In all cases we mention
southerly wind gusts.

On 26th February, after morning briefing where
MSG and synoptic and mesoscale numerical data was
analyzed, was introduced some changes in warnihgtibu
We establish the yellow level for all the areasrfrd2 to 15
UTC, orange from 15 to 18 UTC, red for 18 to 03 UTC,
orange for 03 to 06 UTC and yellow from 06 to 12QJFor
exposed areas we mention that mountainous regien ar
going to be affected much far than coastal areas. W
mention southerly wind gusts on day 27 and westerhd
gusts for day 28.
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On 27th February, some minor changes in the
warning bulletin were done. We establish the yelfmriod
from 09 to 12 UTC, and we mention that westerly
component may be present during the night of dayVe&
also introduced a yellow level warning for signdfit wave
high surpassing 4 meters for 00 to 12 UTC ofi.28

On the other hand especial press notes were prepare
during days 25, 26 and 27 for media disseminatidth a
brief and concise explanation of phenomena devetopm
and clear information addressing the importancetaf alert
with possible evolution of event and authorities
recommendations.

On day 24 severity and exceptionality of this event
is clear to us, so especial reinforcement on seweaher
usual procedure is applied. Routine operative staff
reinforced with additional surveillance and fordcas
personnel, and special severe weather briefingpizned. In
those situations, is important to consider that lkma
perturbations at synoptic level, specially relateith final
track and final pressure values, are critical imalffilocal
effects.

1V. CONCLUSIONS
Xynthia brought hurricane-force winds and high

waves to Western Europe. 58 deaths are reportEdaimce,
Spain, Portugal, Belgium, Germany and England. Midst
the deaths occurred in France as a consequenegidfrise
of water and floods in west coast. In Iberian Psuia 4
people were killed by the storm in accidents relatéth
falling trees. In Basque Country material lossesewery
important but nobody died.

It is important to consider exceptional safety
measures applied by Basque authorities and thehatthis
severe windstorm affects Basque Country only one year
after “Klaus” event. In general, people well undansl the
potential risk of the situation, and stay at homgirdy
Saturday evening.

During the days and hours before Xynthia passage, a
special effort is made in order to explain risk aite
unusual nature of situation. Basque Government epplvil
protection plan and summon “crisis table” for amto
coordination among different agents (civil protentipolice,
firemen, municipalities, etc.) In EUSKALMET the
monitoring of the situation was continuous, prondgli
forecast, analysis and data reports for authoréres public
before, during and after the episode.

Some preventive measures are considered, such as
cancellation of some public transport over the aocea
Saturday, including buses, train and flights. Oa tther
hand, several public activities were canceled; udiclg
some sport events and some recommendation were imade
order to close commercial centers some hours edhan
usual. All this preventive actions, including cal®
population be home look for reducing people mopitind
personal risk during the event.

During Xynthia event, maximum gusts are southerly,
with south component and depending on the exaettitim
of wind; in Basque Country canalizations and highreegf
turbulence were produced, implying large deviatfoom
gusts values to average wind speeds.

Measured data shows the virulence of Xynthia,
especially, in high areas and places in the intevithere in
several stations are exceeded the values nevestermi.
The least affected area in the territory is thestalaarea. The
maximum wind gusts are observed with southerly wind
first with south-easterly winds is the east partBafsque
Country the most affected (Ordizia: 140 km/h) andrlavith

south-westerly winds, are registered the maximulaegin
the west of Basque Country (Ordufia: 228 km/h, Cerroja
176,4 km/h, Punta Galea: 148,9 km/h). During th8 &aly
morning the wind veer to west without further
intensification.

At the end, material losses were very important,
thousands of trees were pulled down, some roofsrbioff,
electricity power disruptions where produced on s@reas
and some wildfires were uncontrolled during the néve
especially in Bilbao area (see fig 5).

FIG. 5: Some fires in Bilbao ara.
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