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INTRODUCTION

Due to Turkey's geographic location and topographic conditions Turkey
1s exposed severe weather at times. Turkey has a very large area with
different topographic and climate conditions which makes it very
difficult to observe and predict the weather. At the date of 18th April
2012, low pressure centre which 1s located so deep in Aegean Sea caused
storm and dust transport particularly in western and central part of
Turkey. Wind speed which has been measured at many meteorological
stations has reached extreme or close to extreme values in the country.
Losses of life, injuries, property losses occurred and everyday life such as
transportation (marine, air and road) was effected negatively due to this
strong wind. In the study, this extraordinary meteorological event is
synoptically analyzed. Also use and interpretation of ECMWF products
(deterministic, EPS, EFI) in forecasting and warnings of this event in
Turkish State Meteorological Service 1s examined. ECMWF products
served this extreme event forecasts successfully to TSMS forecasters in

a suitable period of time to warn related units.

MATERIALAND METHOD

In this study, synoptic charts, observations, ECMWF deterministic and
EPS forecasts, operational forecast issued by TSMS and some press
outputs are presented in a classified method. All these materials are used

for everyday operational forecast issues in TSMS.

SYNOPTIC EVALUATION

1012 hPa high pressure centre over Turkey and 1008 hPa low pressure
centre over Egypt, the trough of 138 gpdam low centre over Adriatic Sea

at 850 hPalevel extending from east of Italy to Libya (Figure 1a-1b).
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Figure 1a. 17.04.2012 12.00 UTC Surface
MSLP, 10 m Wind

A deepening 996 hPa low pressure centre at the North of Egypt moves to
northward at 18.00 UTC. A deepening 135 gpdam low centre at 850 hPa

Figure 1b. 17.04.2012 12.00 UTC 850 hPa
Geopotantial, Temperature, Wind

moves toward the south of Greece (Figure 2a-2b).
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Figure 2a. 17.04.2012 18.00 UTC Surface
MSLP, 10 m Wind

At 00 UTC the deepening low pressure centre that the central surface
pressure lowers to 992 hPa moves toward the south of Peloponnese
Peninsula. So there 1s 1sobaric gradient in the western regions of Turkey.
There appears 16 hPa pressure difference along with 500 km distance
between Western and Central Anatolia. The low centre at 850 hPa moves
to Greece and takes the value of 132 gpdam. Contour gradient over
western regions reaches 16 gpdam. It is clearly seen that there is a
isotherm gradient, of which the difference reaches 15 °C, along with cold

front zone (Figure 3a-3b).
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Figure 2b. 17.04.2012 18.00 UTC 850 hPa
Geopotantial, Temperature, Wind
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Figure 3a. 18.04.2012 00.00 UTC Surface
MSLP, 10 m Wind

Figure 3b. 18.04.2012 00.00 UTC 850 hPa
Geopotantial, Temperature, Wind

At 06 UTC the deepening low pressure centre that the central surface
pressure lowers to 984 hPa moves toward the Aegean Sea. So there 1s a
large 1sobaric gradient (7 isobars within about 500 km area) in the western
and central regions of Turkey. There appears 28 hPa pressure difference
between Western and Central Anatolia. The low centre at 850 hPa moves
to Aegean and takes the value of 123 gpdam. There 1s a large contour
gradient over Western and Central regions. It is also seen that there is a

large 1sotherm gradient along with cold front zone (Figure 4a-4b).

Q

-

WA A NNy B

Figure 4a. 18.04.2012 06.00 UTC Surface
MSLP, 10 m Wind

At 12 UTC, 984 hPa low pressure centre over Northern Aegean Sea and
988 hPa low pressure centre over Western Black Sea. There is a large
isobaric gradient (6 1sobars within about 500-600 km area) in the western
and central regions of Turkey. There appear 16 hPa pressure differences
over Central Anatolia. At 850 hPa, 123 gpdam low pressure centre moves
little to eastward. And also, a cold front passes associated with a isotherm

Figure 4b. 18.04.2012 06.00 UTC 850 hPa
Geopotantial, Temperature, Wind

gradient over the inner part of Central Anatolia (Figure 5a-5b).
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Figure 5a. 18.04.2012 12.00 UTC Surface
MSLP, 10 m Wind

Figure 5b. 18.04.2012 12.00 UTC 850 hPa
Geopotantial, Temperature, Wind

By 18 UTC, the filling low pressure centre moves in the direction of
northeast (Figure 6a-6b and 7a-7b)
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Figure 6a. 15.04.2012 18.00 UTC Surface
MSLP, 10 m Wind
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Figure 6b. 18.04.2012 18.00 UTC 850 hPa
Geopotantial, Temperature, Wind
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Figure 7a. 19.04.2012 00.00 UTC Surface
MSLP, 10 m Wind

Figure 7b. 19.04.2012 00.00 UTC 850 hPa
Geopotantial, Temperature, Wind

Dry macrobursts, produced by high based thunderstorms that generate
little to no surface rainfall, occur in environments characterized by a
thermodynamic profile exhibiting an inverted-V at thermal and moisture
profile, as viewed on SkewT [1] presented below (Figure 8a, 9a, 9b).
Figure 8a and 8b shows changing in surface wind direction from south to

northwest which means cold front crossing.
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Figure 8a. 18.04.2012 00.00 UTC SkewT

Figure 8b. 18.04.2012 12.00 UTC SkewT
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Figure 9a. 18.04.2012 00.00 UTC SkewT

Figure 9b. 18.04.2012 12.00 UTC
(Ankara)

SkewT

At 12 UTC pressure tendency chart, the cold frontal zone can be seen

clearly over Western Anatolia (Figure 10).
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Figure 10.18.04.2012 12.00 UTC Tendency 3 i{rs

As aresult, the decreasing pressure value reaching 20-24 hPa in 24 hours,
associated with pressure and isotherm gradients, resulted in wind storms.
Furthermore, the 984 hPa low is rarely seen in the season [2]. This is seen
in the Figure 17a-b. at the chart of ECMWF EPS anomalous map.
Movement of the cold front and dry macrobursts increased severity of

wind storm.

ECMWF PRODUCTS

DETERMINISTIC

ECMWE/IFS 13.04.2012 00 Run shows that there is no any signal about
severe wind storm and deepening low pressure centre around Turkey for
18.04.2012 12 UTC (Figure 11).
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Figure 11a. 13.04.2012 00.00 UTC
(VT: 18.04.2012 00.00 UTC)

ssssss

Figure 11b. 13.04.2012 00.00 U

(18.04.2012 12.00 UTC)
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Figure 11: ECMWEF / IFS Pressure MSL, 10 m Wind, Wind>20 kt
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ECMWE/IFS 14.04.2012 00 Run shows 1000 hPa low pressure centre at
the west part of Turkey and strong wind over south-western part of
Turkey for 18.04.2012 12 UTC (Figure 12).
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Figure 12b. 14.04.2012 00.00 UTC

Figure 12: ECMWEF / IFS Pressure MSL, 10 m Wind, Wind>20 kt

ECMWE/IFS 15.04.2012 00 Run shows 988 hPa low pressure centre at
east of Marmara Region and strong wind for Central parts of Turkey for
18.04.2012 12 UTC (Figure 13).
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Figure 13a. 15.04.2012 00.00 UTC
(18.04.2012 00.00 UTC)
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Figure 13: ECMWF / IFS Pressure MSL, 10 m Wind, Wind>20 kt

ECMWE/IFS 16.04.2012 00 Run shows 988 hPa deep low pressure
centre at east of Marmara Region and and strong wind with gust for
western and central parts of Turkey for 18.04.2012 12 UTC (Figure 14).
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Figure 14a. 16.04.2012 00.00 U
(18.04.2012 00.00 UTC)

Figure 14b. 16.04.
(18.04.2012 12.00 UTC)
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Figure 14: ECMWF / IFS Pressure MSL, 10 m Wind, Wind>20 kt

ECMWE/IFS 17.04.2012 00 Run shows two 988 hPa low pressure
centres at the Northwest part of Turkey and wind storm for western and
central parts of Turkey for 18.04.2012 12 UTC. At 850 hPa chart, there 1s
126 hPa low centre over North of Aegean and a large isotherm gradient
over western and central parts of Turkey (Figure 15-16).
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Figure 15a. 17.0
(18.04.2012 00.00 UTC)
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Figure 15b. 17.04.2012 00.00 UTC

Figure 15: ECMWEF / IFS Pressure MSL, 10 m Wind, Wind>20 kt
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Figure 16a. 17.04.2012 00.0
(18.04.2012 00.00 UTC)

00 UT

[ Figure 16b. 17.04.2012 00
(18.04.2012 12.00 UTC)
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Figure 16: ECMWEF / IFS 850 hPa Geopotantial, Temperature

EPS

Anomalous weather predicted by EPS: Tuesday 17 April 2012 at 12 UTC
1000 hPa Z ensemble mean { Wednesday 18 April 2012 at 12 UTC )
and EFl values for Total precipitationmaximum 10m wind gust and mean 2m temperature (all 24h)

valid for 24hours from Wednesday 18 April 2012 at 00 UTC te Thursday 19 April 2012 at 00 UTC
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EPS Anomalous map shows that MSLP 1s below 8 to 12 hPa than normal
and extreme wind signals over western parts of Turkey (Figure 17).

Anomalous weather predicted by EPS: Wednesday 18 April 2012 at 00 UTC
1000 hPa Z ensemble mean ( Wednesday 18 April 2012 at 12 UTC )
‘and EFl values for Total precipitation,maximum 10m wind gust and mean 2m temperature (all 24h)

wvalid for 2d4hours from Wednesday 18 April 2012 at 00 UTC te Thursday 19 April 2012 at 00 UTC

Figure 17a. EPS 17.04.2012 12.00 UTC
(18.04.2012 12.00 - 19.04.2012 00.00
UTC)

Figure 17b. EPS 18.04.2012 00.00 UTC
(18.04.2012 12.00 - 19.04.2012 00.00
UTC)

Figure 17: Anomalous|weather prediction 1000 hPa Z Ensemble Mean

Tuesday 17 Apeil 2012 12UTC GECMNF Exireme famcast index L1 2-038 VT: Wednesday 18 April 2012 DOUTG - Thursday 19 Apri 201200UTC
Surlace: 10 meire wird gust index

EFI wind gust index value is between 0.8 and 1.0 for 18.04.2012, that
means expected wind is unusual for the region (Figure 18).

Wednesdyy 18 April 2012 00UTC ©ECMWF Exteme forecas! index L0024 VT: Wednesday 18 April 2012 00UTC - Thursday 19 Apri 2012 00UTC
Surlace: i guat ind

(18.04.2012 00.00 - 19.04.2012 00.00
UTC)

(18.04.2012 00.00 - 19.04.2012 00.00
UTC)

Figure 18: Extreme forecast index (EFI) 10 m Wind Gust
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Date ; 17.04.2012

Issued by

Title

Expected Event Wind Storm

Violence of Event
Validity Period

Possible Risks

MINISTRY OF FOREST AND WATER AFFAIRS
TURKISH STATE METEOROLOGICAL SERVICE

Analysis and Forecasts Center

Wind storm over Western and Central Regions.

TELEFOMN VE FAKS:(+%0 312)361 23 57 - 360 16 15 - 360 79 12 OTOMATIK TEL:(+90 312)361 23 56 - 359 75 45/4-1 SANTRAL :(+90 312)359 75 45
http:/ [ weww.mgm.gowir

TMGM

Time: 13:00 Warning No.: 0177  Warning Code: Emergency

Strong Wind storm
18.04.2012 06:00- 18.04.2012 23:59

Roofs can blow off; trees and masts can fell;Dust transport;
reducing in visibility and air quality; problems in traffic -

For detailed information: www.mgm.gov.tr Tel: 0.312.302.25.33 Fax: 0.312.360.79.12

THE IMPLICATIONS OF EVENT

Some maximum wind speed measurements and MSG separated dust
image on 18th April 2012. Many station exceeds extreme values which

have ever been seen in its history (Table 1 and Figure 21).

Table 1. Some maximum wind speed measurements on 18th April 2012

*The values 1n red shows wind speed exceeds extreme value
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Figure 21. MSG separated dust image

RESULTS OF THE EVENT

Here 1s some news from national and international press agencies. There
are both lose of people and goods in different life areas (Figure 21). The
highlights summary briefly what people faced at the date of windstorm.

Figure 21a. Extensive damage occurred in i?igure 21b. CNN sister network CNN Turk
the set of James Bond film "Skyfall" showed video of film and set equipment

during a rain and windstorm in the in Eminonu’s main square scattered and
Eminonu district of Istanbul [3]. damaged by the storm [4].
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Figure 21c. A boat sailing in Istanbul caught fire after a suspected engine failure, going

up in flames with passengers on board. Fishing boats rescued the 10 people on board.
DHA photos

i?“i'gur;—:- 21d. Traffic was disrupted along the nkarélh—-ﬁahya highway, which was
affected by a sandstorm, with several traffic accidents occurring along the highway
due to high-speed winds. Two people were killed and 20 others were injured in traffic

HIGHLIGHTS

Roofs are ripped off and trees are felled

* Thelodosis a strong southwesterly wind

e The winds measured at 100 kph ripped the roofs from
some 350 buildings, downed more than 100 trees.

« High winds reaching 100 kilometers an hour killed
six person and left numerous injured

 Justice and Development Party deputy Giilay Dalyan
also fell in the Parliament's garden due to the storm.

e Bridges and the Trans European Motorway partly
closed after storm tipped over in Istanbul.

e Turkish Airlines has cancelled 43 domestic and
international flights .

e The Istanbul Gas Distribution Industry and Trade
inc. (IGDAS) warned its users to be very careful of
possible gas leaks due to the ongoing stormes.

» Allseatransportation has been cancelled in Istanbul.

o At least four dead as storm batters western, central
Turkey (Todays Zaman)

e The storm also forced the Istanbul Ferry Lines (IDO)

to cancel ferries.
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