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ABSTRACT - Japan avalanche delegation visit to the Turki&public, 1&5 March 2009

Present report briefly outlines specific issue of snow avalanches in the Turkish republic (with some
earthquake and glacier related references) and describes Japan avalanche delegation visit to the Turkish
Republic, 1825 March 209, to Ankara and Eastern Anatolia (Pontus Mts. and Palandoken range) for
acquaintance with problems of this avalanche prone area and meeting Tuakéstrchersand
decisionmakers, engaged into hazard mitigation in the republic, for discussion retatgasgible
technical cooperation between Japanese and Turkish Governments.
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SUMMARY

A Japan delegation of Besearchexr (Table 1) representing universities specializing in
problems of snow and avalanches visited Turkey during the peri@® March, 2009. The
trip was organized by thAvalanche ReseardbevelopmentReconnaissanc& Prevention
Branch or CAGEM 1 in Turkish belonging to theGeneral Directorate of Disaster Affairs
(GDDA), Ankarg Turkey All 3 delegatedrom Japanwere sponsored by scholar funds of
Prof. K. NishimuraGraduate School of Environmental StudidagoyaUniversity (Grants
in-Aid for Scientific Research- Project N0o18651093; a lot of domestic minor expenses

were kindly provided by Turkish counterpart

The visit consisted of twmainsegments: technical sessions in Ankara (GDIDMCAGEM,
JICA, the Gazi University)on the first and last days of the visfyd trip through the northern
avalanche region of the Eastern Anatolia (Black sea region and Erzurum probince)
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Fig. 1. (&) Map of Turkey showing main locations visited by delegation (map adapted

The objectives of these visits were (li3cuss the potential of @ossibletechnicalscientific
cooperatiorproject between Japanese and TurkstiernmentgJICA); (2) ensure field trips
to view avalanche conditions and construction practices and challenges in a rethen of
Eastern Anatolia comparable to Japanese heavy snow mountaimsiggd to the Caucasus

(3) meet with organizations responsible for avalanche and natural hazard research and
assessment; and (4) exchange technical information with major avalanche research

organization in TurkeyGAGEM). The presentvisit regardingan avalanche issue was the
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first official one for Japari Turkey scientific relationship; though it followed an earlier
several privateshortvisits by Japanese glaciologistBrof. K. 1zumi (Research Center for
Natural Hazards and Disaster Recovétiygata Univ., Niigata) Prof. R. Narus€Glacier and
Cryospheric Environment Research Laboratdigttori), Dr. M. Matsuda(MTS Institute Inc,
Tokyo).

The field trip(Fig. 2) began at Trabzoaity (Black Sea regionand was finished in Erzurum
city (inner part of the Eastern Anatolia), major route points were the following:
Ikizdere/Sivrikaya(road D925) Caykara/Uzungol(road D915) en route from Trabzon to
Erzurum byroad E97 Erzurumcity, and Palandoken ski respandhavebeen covered in 4
full days

50 km | urd_~A
.. |kizdere
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P TngSivrikaya Kars
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\._..-b..- "‘__‘..:..-  ——— — - a\%%
e
Erzincan
Erzurum )
Fig. 2. Field section of the visit Black Sea region (Trabzon and Rize provinces) and inner
of Eastern Anatolia (Erzurum province), Turkalashed line indicates route covered by Ig
transpor{map adapted fromvww.mapresources.com

Visits to the following institutes anadministrative offices took place in Turkéyore details
in Table 3)

1 Avalanche Researebevelopment, Reconnaissance & PrevenBoanch(CAGEM)
of theGeneral Directorate of Disaster Affa(GDDA), Ankara

Japan International Cooperation Agency (JICA) Turkey Office, Ankara
Trabzon Geology Chambelrabzon

Uzungol Municipality, Uzungol

Head of public Works & Settlement for ErzuruBrzurum

Erzurum Provincial Technical Management Unit, Erzurum

Palandoken Ski Resort, Erzurum

= =4 4 A4 A 2



1 Gazi University, Faculty of Engineering and Architecture, Civil Engineering
Department, Ankara

Details of the6-day visit (daily itinerary in Table 2) are presented in the following
comprehensiveeport based on information collected and documented by E.A. Podolskiy and
on materials received fronthe Turkish counterpartNamely, the following items were
provided to each delegatslide presentations abowork of the Turkish Avalanche Team
(CAGEM) and Ski Security Commissionof Palandoken ski resgnphotographs of the most
recent avalanche accident oold road (Mt. Zigana, 10 dead, 26 January 2009)
comprehensive iSnow and AvalancheEnglishFrenchTurkish Dictionary (2002)
fAvalanche Handboak(in Turkish i ACyd Elkitaby;, 1999),2 i s s uBd@ Jourrab fi
dedicated tavalanchesNo. 1064and1 0 8 3 ; i n Tur ki sh) Avalanchec hur e
Studiesn Turkeyl10 yrs(19942004), articles about Turkish glaciers (a total areavhich is

22.9 knffor 1988 Fig. 6770), numerous posters and G4l included as appendixés the
original of the present work(stored atthe HYARC / Room 404 Graduate School of
Environmental Studies\agoya University. Unfortunately no detailed avalanche maps can
be showrnin the present repodue toTurkishnational gcurityreasons.

The trip in Eastern Anatolia provided a number of new insights into recent Turkish snow and
avalanche related problemgvestigations and constructioridost recent contacts between

only few Japanese and Turkish snow & avalanches researchers have been private or through
papers and-enails. However, the actual experience of visiting field sites and institutions, and
participating in discussions with Turkish specialists, provided the opportunity to refine our
own understanding of current engineering practices, their limitations and challangesf

the degree of the avalanche hazard in Eastern Anatolia. Clearly the meébrésalts of work

of relatively youngTurkish Avalanche TeamCAGEM,; from 1994;9 persons) over huge
mountainous areas of Turkey is well advanaeateworthyand command high respectin

the past decade and few recent years in particular large amount of governmental and private
organizations has been consultethny days of field work an@lS-avalanche mapping has

been conductednumber of books articles and reportspublished (mostly in Turkish
languag® However, as Turkish counterpart underlined, experience in technical areas of
avalanche defens#ructures appeardd be limited and thus needed to be advanced in result

of possiblefuturetechnical cooperation between Turkey and Japan.

Potential topics for future exchanges were discussed mtimbers ofTurkish Avalanche

Team CAGEM), representatives oJICA Turkey Officeand personnaly with Prof. Dr. I.
Gurer,Dean of the~aculty of Engieering and Architecture, Civil Engineering jiz@tment at

the Gazi UniversityIn total we had a pleasure to meet aslsthkehands with approximately

25 Turkish and accordingly to Turkish hospitalityp drink numerous amount airkish chai

&coffei n every single c¢chief Asumlefdf discessionsetookh ad o
place on the topics of avalanches, snawather,engineering, earthquakeglaciers,Water

Forumin Istanbu] paleoclimatecultureand etc. These intane discussions resolved many
questions regarding Turkish environment and developmeXit. institutions and
administrative offices were very enthusiastic almtfuture exchanges.



In Turkey,the major and the onlgrganisation responsible for snow avala& hazard in the
whole country is the Avalanche Researebevelopment, Reconnaissance & Prevention
Branch CAGEM) of the General Directorate of Disaster Affairs (GDDA), Ankala Japan,

there is no single agency, institution, or constituency that hasm&sjlity or resources to
support an overall agreemeiiixcept Turkish proposal to JICA, all discussiotelks and
presentationgluring thevisit were private and thus this exchange, future scientific and
technicalcooperation can be sustained active and preserved only by individual initiative and
vast contacts ddll participatedielegatesrom Japarand Turkey

We hope that the present report would serve as useful reference providing detailed
documentation of theisit. In return for a Turkisthosted visit of Japanese delegation to
Eastern Anatoliga Turkish delegation visit to Japan is under discussion pres&ubh kind

of experience would allow larger amount of new contactsideas for future collaboration
between Turkey and Japan.

Table 1.Japan Avalanche Delegation
Leader:
Prof. KouichiNISHIMURA,

Graduate School of Environmental Studies, Nagoya Universiy(#30), Furecho,
Chikusaku, Nagoya City, 468601, Japarknishi@nagoyau.jp

Deputy Leader:
Prof. KaorulZUMI,

Research Center for Natural Hazards and Disaster Recovery, Niigata University, 8050,
Ikarashi, 2no-cho, Nishiku, Niigata 9562181, Japarizumik@cc.niigateu.ac.jp

Secretaryauthor
Evgeny A. PODOLSKIY (3" yearPhD researcher of MEXT

Graduate School of Environmental Studies, Nagoya Universiy(E30), Furecho,
Chikusaku, Nagoya City464-8601, Japarevgeniy.podolskiy@gmail.com
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Table 2.Daily Itinerary of the Visit,18-25 March 2009

18 March

19 March

20 March

21 March

22 March

Delegation arrived irthe capital of TurkeyAnkarg on Turkish Airlines from
Tokyo though Istanbu{14 hours of flights) Met in the Int. airportby Zafer
YAZICI andSinanD E M K(Rurkish counterpaytand taken tahe Neva Palace
Hotel, Ankara.

Zafer YAZICI metdelegatesand took for the first igit to the GDDA to held
the first welcome meeting. Introductory presentation by ZafAZICI and
discussionof main problemswith ¥ me r Mu r a t(nanvekV B kno
avalanche warming syster) no meteorological statisnexcept fewat lower
elevatiors, no data about snow deptlwhich even was not measured

recently in Turkey; 3) no historical observations or any archivigsno
experience and qualification in constructing avalanche defense strjic
Meeting Deputy @neralDirector of GDDA - Atamer SEYMEN Welcome
lunchwith fantastickebabat therestauranfiS o g u t | uneds tatthe GBOA
with  CAGEM members Meeting at the JICA Turkey officgNozomu
YAMASHITA, Representative, and Dr. Emin OZDAMAR, Deputy Resid
Representative)ree timevisit to the KocatepeMosque Transferfrom hotel
to the airport and flight21:35 by the Pegasusairlines to the Trabzon city,
Black Sea regioiin a company of OOMY AV Ak , Z. YAZI CI
for the next 4 dayvernight at Aksular Hotelfrabzon

Day-long usit to lkizdere/SivrikayaTrabzon provinceby road D925 to Ovi
pass (which is closed during winter due to avalanche and snow iss
Acquaintancewith two avalancheoncretetunnelsand some avalanche pat
of the valley. Warming up by traditionalchai in local kahve Sivrikaya
settlementin a company of exneteorologist(Mustafa SAR) of presently
forsakensmall metemlogical station Short welcome meeting at the Trabz
Geology Chamber, Trabzon (SentftKER Head of Chamber, and other
Overnight at Aksular HotelTrabzon.

Day-long usit to Caykara/UzungolTrabzon province Acquaintance with
avalanche problemsf the Uzungolareaby footand later by caPassing new
meteorological station (installed by General Directorate of Meteorology)
AvalancheObservationStation belonging toCAGEM (with equipment for
basic snowpack measurements and place to sleE@ting with the Mehme
N. ALIBEYOGLU, Headof the Uzungol Municipality, ira restaurant (ther
he has kindly paid for our lunclith alabalik) and later inhis office and
discussion of already constructsdowfences in starting zoseof neighboring
slopesand therecent flood in the valleyFree time in the Trabzon cit
Overnight at Aksular HotelTrabzon.

Daily Turkishnews paper (APOST A a smallzridte @kdu
avalanche accident in southern part of the Eastern Angsohall injuries,
21.03.2009) underlying gravity of avalanche issue in the country (this is
second accident for la& month$. En routeto Erzurum from Trabzon by bt
(10:0015:00; 5 hours)y E97 mountain highway with a large number ¢
recently released avalanches seen just from the window of theThiss
highway was overshoot lyfewavalanches in 1992/93uriving to Erzurumi



23 March

24 March

25 March

15:0Q largest city in Eastern Anatolia and highest in Turkey (1853 m ¢
Evening walk through Erzurum cityvisit to Cifte Minareli Medresg or
theological college and ethnographicmuseuminside Yakutye Medresg
dinner in the city, traditionathai at the pretty exoti¢iErzurum Old Housés
(or in Turkish- AErzurum Evler. Overnight at the Teachers Guest HoL
Erzurum

Welcome neeting at the Head of public Works & Settlement for Erzuwith
Yasar GUVENC,Head of Department anHlikmet SISECIOGLU Deputy
Head of Department Meeting at the Erzurum Provincial Technic
Management Unit with the Osm&RDAHANLIOGLU , Head of Departmen
Transfer to thé?alandoken ski resaboty car, kindly provided by Head of publi
Works & Settlement for Eraum. Acquaintance with the Palandoken ski res
by snow tractor in a company of M. Batur TURALIOGLU, Head
Palandoken Ski Security Commissioni visit to area of problematic
meteorological station(installed in 2007 by General Directorate
Meteorology)and ground for regulasnow pitobservationgevery 15 days)
Dinner at the ski centeChai and #$ort explanation about avalanche dan
assessmerandusage of 3I5AZEX tubesin thepiste(skiing areapy M. Batur
TURALIOGLU. Freetime \sits to the old military fort on the hills above th
Erzurumcity (with some frost heaving ground formatioas)d toThree Tombs
(fU¢ Kumbetleo, 13" century. Transfer to thesirport and flight 19:50 to
Ankara byAnadolujetairlines.Overnight at the Neva Palakmtel, Ankara

Visit to the GDDA for the final discussion.Presentations by Prof. k
Nishimura (potential of the project angerspectives for anpossible joint
collaboration work)and Prof. K. lzumi(PROTEC Engineeringavalanche
defensestructuresn Japa, evaluation of the t
potential. Lunch at the nearby restaurd8bgutiu Baho& In the afternoon ¢
courtesy visit was made the office of Prof. Dr. Ibrahim GURER, Dean of t
Faculty of Engineering and Architecture, Civil Engineering Department &
Gazi University.End ofanofficial part. Late dternoon vsits to theMuseum of
Anatolian Civilizations and Ankarad s H (fartreass) Warm unofficial
welcome dinneat Prof. Dr. Ibrahim GURER house in a company of his v
(Berrin GURER) son, grandchild and daught&indly taken back to hotel b
Dr . . G u r (PhD éeseardharwagtiietGazi Universit®yernight at
theNeva Palace HoteAnkara

After a short farewell with Zafe¥AZICI in hotel lobbydeparted at 08:0(
from Ankara by Turkish Airlines to Istanbufree @y in Istanbul(visits to
Galata tower, Egyptian Bazaar, Sultan AhmedMosque, Hagia Sophia
Museum Grand BazaarFlea market Departed to Kansai, Japan at 23:45
Turkish Airlines(arrival to Kansai Int. airport26 March, 17:4h



Table 3.Visitsto Institutions and Organizationa the Turkish republiand further contacts
General Directorate of DisasterAffairs (GDDA or AFET T in Turkish), Ankara
AtamerSEYMEN, Deputy General Director

Avalanche ResearckDevelopment, Reconnaissance & Prevention Branch
(CAGEM 1 in Turkish ), GDDA, Ankarahttp://cagem.bayindirlik.gov.tr

¥mer Mur a,tHeall étheBranch omeryavas@bayindirlik.gov.or
murat.yavas@afet.gov.tr

Zafer YAZICI, Geological engineerzafer_yazici@yahoo.com

Si nan  [BEOMHKI engineer
Gokhan ARSLAN Civil engineer

Met e E R Bydi@Gdédlogy engineer
Adnan AYHAN, Geomorphologist

Me h met C,Gkolodiddl engineer
Demet SAHIN Hydrogeologyengineer

Japan I nternational Cooperation Agency(JICA) Turkey Office, Ankara
http://www.jica.go.jp/turkey

NozomuYAMASHITA , Representative
Yamashita.Nozomu@jica.go.jp

Emin OZDAMAR, Deputy Resident Representative
eminozdamar.tk@jica.go.jp

Trabzon Geology Chamber, Trabzon
SemihPEKER Head of Chamber

Uzungol Municipality , Uzungol http://www.dogamizuzungol.com

Mehmet N.AALIBEYOGLU, Head
alibeyoglu@ttnet.net.tr

Head of public Works & Settlement for Erzurum, Erzurum
YasarGUVENC, Head of Department

Hikmet SISECIOGLU Deputy Head of Department
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Erzurum Provincial Technical Management Unit Erzurum
OsmanARDAHANLIOGLU , Head of Department
PalandokenSki Resort, Erzurum

M. BaturTURALIOGLU, Head of Ski Security Commissjon
baturturalioglu@gmail.com

Gazi University, Faculty of Engineering and Architecture, Civil Engineering
Department, Ankara

Prof. Dr. Ibrahim GURERDean
qgurer@gazi.edu.tr

Firat University, Faculty of Science and ArtsElazig

Dr. Harun TUNCEL researcher interested in Turkish glaciers
htuncel@firat.edu.tr

University of Arizona, Hydrology and Water Resources Dept.Tucson, AZ USA

Dr. Mehmet Akif SARIKAYA, postdocresearchestudyingTurkish glaciers
sarikaya@email.arizona.edu

Table 4.List of used abbreviations

AFET

(in Turkish) | Turkish Ministry of Public Work and Settlement,
General Directorate of Disaster Affairs (Ankara, Turkey)

CAGEM (in Turkish) | Avalanche ReseareDevelopment, Reconnaissance &

Prevention Branch dBeneral Directorate of Disaster Affairs
(Ankara, Turkey)NOTE i n t he r eTurksht
AvalancheTeand i s used for si mpl

CEMAGREF| (in French) | Centre National du Madinisme Agriccle, du G”enie Rural,

Eaux et des Forets (Grenoble, France)

GDDA (in English) | General Directorate of Disaster Affairs (Ankara, Turkey)

JICA (in English) | Japarinternational Cooperation Agency, Turkey Office
(Ankara, Turkey)

JST (in English) | Japan Science and Technology Age(igpan)

MEXT (in English) | Ministry of Education, Culture, Sports, Science and
Technology(Japan)

PKK (in Turkish) |Kur di s h Pafky(Tkrieey)s 6

SFISAR (in English) | Swiss Federal Institute for Snow and Avalanche Research
(Davos, Switzerland)

T, BKT A] (in Turkish) | The Scientific and Technological Research Council of Tur
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INTRODUCTION

Avalanche studies in Turkey, started in 185Chave got its real impulse for development
only in 1990s after outstanding catastrophic winter seasons 1991/92 and 1992/9®8®&ith
and 13 people killed by avalanches accordinghig. 3) (Gurer et al, 1992 Yavas et aJ.
1996 Gurer, 1998). About1389 deaths were reported from B4hrough 2009 with an
averageannualdeath toll of22 people Gurer et al, 1992;Gurer, 1998 Yavas et al.1996
and data fronCAGEM, 2009.
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Fig. 3. (a) Number of people killed by snow avalanches in Turled (b) number of avalanch
accidents forl945/46-2008/09 ¢lata werekindly provided byO. M. Y a v, §XGEM, Ankara). In
total for the period (8 winter seasons) 1389 people were killed in snow avalanches (ab2it
peope a year in average) ad@75avalancheccidents were reportéd Turkey(~20 a year).
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Fig. 3.(c) Number of peoplénjured by snow avalanches in Turkegnd (d) number of remove
houses for1945/46-2008/09 (lata werekindly provided byO. M. Y a v, £AGEM, Ankara). In
total for the period (8 winter seasons) 417 people were reported as injur@bout? injured
personsa year in averagepnd 6,182 houses were removed to a safer pxmI(98 houses

After 1991/92 and 1992/93 tragic anomalously heavy snow winters, in resaltraited
public anxiety andnitiative by Dr. I. Gurer (Gazi University,Ankara, Turkey)first project
was started and wasupported byl | B K T AHKeé Scientific and Technological Research
Council of Turkey. Later it was followed bynternational cooperation between the Gazi
University, SFISAR, CEMAGREF andFET, in resultfew avalanche observation stations
were set up, avalanche risk magastly prepared, a series of conferences with key deeision
makers organized3urer, 1998). Thoughfor the present moment the only responsible state
organization for snow avalanches GAGEM (branch of GDDA) with a staff of only 9
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persons (for 71.5 milliorpopulation of Turke) and without any private budget (head of
departmentis M mer Mur &t YAVAK

Due to incredible amount afnresolved problemandtechnical gap related to avalanche

di sastersdé6 mitigation and prediction scient
under discussion presently. In the framework of this technical cooperation project
representatives from Japan were kindly invited to AnkaraEasiern Anatolia, Turkey, for

the first visit, to meet key representatives from the Turkish side and to become acquainted
with the area during the period of-28 March 2009.

Present report briefly outlines the details of tixsday visit and describabe main principal
knowledge kindly introduced and provided to the participants (RroNishimura Prof. K.
lzumiandE. A. Podolskiyby Turkish colleaguesQAGEM staff) during meetings and field
trip to the places of interest, prone to an avalanchigitgcat the northern part of Eastern
Anatolia(Fig. 1)

! According to 2008 census.

Mr . ¥ mer Mu Awlanche RasdakeDevelopment, Reconnaissance & PrevenBoanch,GDDA
(http://cagem.bayindirlik.govir Es ki k e hii r 37 flobrwf niaid buiding,06800, Lodumlu, Ankara,
Turkey. Tel: 4903122869572, Fax: +90-312-2878924, e-mail: omeryavas@bayindirlik.gov.tr /
murat.yavas@afet.gov.tr
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SPECIFIC BACKGROUND :
1) Avalanches& Earthquakes

The North Anatolian faulsystemis one ofthe mostseismically active faudtin the worldand
in the Eastern Mediterranean (FifJ; 35 disastrougarthquakesccurredon it during the 28
century, including 2 largest earthquakeof Turkey. Erzincart (26 December 19397.8),
with areported 32,70@eath toll(Utsuy, 2002) and Izmit (17 August 1999; M7 .8)th 17,118
killed (by someunofficial estimations 40,000Q.
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Fig. 4. Simplified tectonic map of Turkey and surrounding area (modified Bazkurf 2001),
EACP: Eastern Anatolian Contractional Province, CAOP: Central Anatolian Ova Pro
WAEP: Western Anatolian Extensionako®ince, NATF: North Anatolian Transform Faul
EATF: East Anatolian Transform Fault; NEAFZ: North Eastern Anatolian Fault Zone; D
Dead Sea Fault Zone; DHmaz#&alr2008)ova. (Adapt

Eastern part of this fault systefand Erzincan in particular), accidentally, placed under the
most prone to avalanche activity areas of Turkey (eastern and sea#stenn Anatolia) (Fig.
5).

3 Full list of deadly earthquakes in Turkéyr 15001 2000 with all details can be found sy, 2002 {ncluded
into the xreportds DVD

* This famous earthquake was called a sample of the multidisaster &amduelov and Bernaertd999) due

to uniqgue combination of rare hazards occurred all at once, like it happened at the time of the Chuetsu
earthquake idapan, M6.8, 23 October 2004efylock et al.2006). The Erzincan earthquake was accompanied

by landslides, surface ruptures, a tsunami at the Black Sea, extremely low tempefa@i@s fieavy snow

and rainfalls, strong windstorms, floods and eéRanguelov and Bernaert4999) resulting in more victims due

to complications of rescue works (e.g. blockade of roads by avalanches and landslides). Due to an extreme
amount of damage Erzincan city had to be abandoned and rebuilt from zero near to thela@néroreover,

the Erzincan province was hit by many earthquakes: 1982 dead 17847 5000, 1584 51; Erzurum, placed

nearby Turkeys highest city 1853 m a.s.l.), also was a victim of earthquake disasters many timesi 5924

18591 2500, (178), 1660i 1500 (extracted frortsy, 2002).
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Fig. 5. The avalanch zones of TurkeyAdapted fromGdirer, 1998).

Exactly here the Northern Anatolian fault system meets the Eastern Anatolian fauB)(Fig.
which is due to a | ow s ei s nthecnost grobable site ofv e d
next earthquake sequence in the cagncentury by s ome r eDimrtasraoch er s
Yilmaz 1997). Note, that this joint between faults lays under avalanche prone areas and has
highest probability of strong earthquakes within the next 50 years.
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Fig. 6. PGA (g) Values with 10% probability of exceedance in 50 years (AdaptecHrdiet al,
1999).
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Due to these reasons snow avalanche hazard coupled with the hazard of earthgsakes
large number of mitigational, reductional and predictional problems and engineering
challenges for disaster prevention in the nmtaimregions of Turkey. One of these problems

of particular significance is vulnerability of avalanche defence structures to strong ground
motion (analogous problem occurred in Japan after 2Z0#etsuearthquaken Niigata pref.,

when a lot of avalanchergvention structures was damagé&eylock et al. 2006 Kamisi et

al., 2007;Fig. 63).

If we try to compare numbers of people killed by avalanches and earthquakes, it ®alear
deadly earthquakes Turkeycould be and that theill up to two orders omagnitude larger
number of people, than avalanchEgy(7).

35000
30000
25000
20000 -

15000

Death toll

10000

5000

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Year

Fig. 7. Number of people killed by earthquakes in Turkey, 12999 (numbers were extracte
from Utsu, 2003. In total for the period (100 yeark)94,051 people (about 940 people a yea
average). Highest number of deaths corresponds to the second largest earthquake on thg
of modern Turkey Erzincan, 26 December 1939, which occurred during anarsigl@old winter
(the most disastrous earthquake killed 51,000 in 1789).

The principaluniquepoint here,indirectly, but strongly tying up these two different types of
natural disasters, ithat inevitable earthquake occurrence in the area during winter season

® Full list of institutions that conduct seismological and geophysical research in Turkey can be found at

Eyidogan and Kisslingef2003) { ncl uded i nt o). Athhe Ganergh Diredtodate ofDisasters
Affairs, Ankara,contactpersonis Mr. Oktay Erguinaye-mail: iravul@sismo.deprem.gov.tr
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would be dramatically worse if accompanied by avalanche dimemding to a higher
number of victims due tesomplications ofpromptrescue operationsaused by avalanche
blocked roadgas it was observeafterearthquakes in Erzincan @ Decembef939 andl3
March 1992 (Ranguelov and Bernaertsl999 Cowell 1992 or http://geot.civil.metre
u.ac.jp/archiveieq/92erzincan/index.html

2) Role of Earthquakes in the Anatolian History

To underline the importance of earthquakes for the Turkish society in general it is necessary
to mention the following. In Turkey from 1500 through 1899 more than 133,402 people and
from 1900 through 2000 more than 94,051 people were reported as Killearthguakes
(estimation based ddtsu 2002).

Becausehistorically the Eastern Mediterranean region happens to be one of the most
excavated areas in the world of archaeolotjyr( 2002) this has provided scientists
engaged into archaeology, history, gegsics and geology with a number of very interesting
facts indicating significant impact of earthquakes on ancient history and development of
population, cities or even civilizationsxisting on the territory of modern Turkep few
examplesvould benamed here.

Firstis related tosuddenabandonment of powerful and flourishirgttusas(ancient capital

of the Hittite empirg as a consequence of possible strong earthquake probably occurred
about 1200 BCNur, 2002;Nur and Cling 2000). Second to arcient Troy: it was suggested

that this thriving city could be seriously damaged around 1300 BC (or midiB#tecentury)

by an earthquakeNur, 2002;Bleden et al. 1953, 1958). Third example is related to the
theory that the well known to historians cdtaphic ending of the Bronze Age (forshort

period of half of a century between 1225 and 1175 BC) could be explained by earthquakes,
when nations collapsed over the entire Eastern Mediterraisednadffer 1948; Nur, 1998;

Nur and Cline 2000, Nur, 2003. These examples demonstrate that present -tdramt
memory of new generations and lack of more severe governmental standards for any kind of
structures and engineering projects (including avalanche prevention structures) can be serious
inhibitors for developmentof Turkey and its transitiofrom a newly industrialized counyr

into a developed one.

3) Avalanche Regime of Eastern Anatolia

Subtropical type of avalanche regime in the area is characterized by warm winters and sharp
increase of precipitation with an altitude. Intensive snowfalls are the main factor for

® This danger partly can be aggravated by probable earthinrikeed avalanches andlibwing blockade of
roads narrow canyonsand etc.Unfortunately, preliminary search of the literaturabout 1939 and 1992
earthquake events in Erzincaas not revealed argetails related to avalanches, except simple mentioning of
fact. Probably, somedditional information can be found in papers or documents published in Turkish language
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avalanche formation at the northern slopeshefRonus (or Pontic) Mts. (flghest peak is

Ka- kar ,B®7 rh)alri€ known that for closely located the Caucasus Mts. heavy
snowfalls can bring 42 cm of snow every hour, with totalurationup to 50120 hours
(Troshking 1992) Cyclones from Atlantic andvediterraneanbring thaws and heavy
snowfalls; rare appearing of arctic air masses cause significant temperature drop with a
consequences on the development of snow stratification.

Behind the Pontus Mts. (inner part of Eastern Anatolia) avalanche regime changes
significantly due to more continental conditions and smaller amount of precipitation. Main
dominant factors for an avalanche formation here are 1) snow loading of slopes by blizzards
and 2) snow pack metamorphism leading to formation of weak lgyeksi f, A92). a
However heavy snow falls can occur here as well and cause very large avalanches with
deposits up to 15m thick (southern part of Eastern Anat@@ne avalanche maps about
general differences of avalanche regimen are presented &t Fig.

Due to thescanty amount of lonterm meteorological data relatedttee Pontus Mts., it is
necessary to mention here thdjara(Autonomous Republic déeorgia with capital Batumi)
which shares 121 km border with Turkey and has well described avalanche regime by
Georgian and Russian scientigtaeteorological observations started in 193Rvalanche
hazard period (16Q00 days) lasts here from December till March (or from November till
May for heavy snow winters). Largest amount of avalanches occurs during ibe pkr
intensive snowfalls (the beginning of winter season) and for a period of maximum snow
melting in FebruarMarch. Maximum snow depth can reach up {@ 6 and can overlay
trees (for altitude 120@300 m). hcreasef snow thickness during one snovfedn amount

to 23 m (such events come to 2% of total number of snowf@lis)shking 1992) Even at

the coast of the Black Sea2lm of fresh snow can be accumulated and few avalanches
cascaded into the sea were observed. Such heavy snowfalls maaeethtbe most heavy
snowfall area in eXJSSR and incomparable to the most of European mountains. Slush flows
occur every few years in Februavlarch during intensive snewelting produced by warm

air temperatures (>80°C for a week).For elevations highethan 2000 m(decrease of
temperaturespther avalanche formation factodeminatesi wind loading of slopes with
snow by blizzards andnow metamorphism producing loose snow at the bottom of the
snowpack(Glazovskayaet al, 1992) Maximum snow depths ahe mountain slopes of
Caucasus facing Black Sea are typical for altitudes-PR2Q0 m Troshkina et al.200).

Interesting to note that the most catastrophic winter seasons at the CaucasukONGs/6,
1986/87 and 1992/93Korisov et al. 2002)- correspond well to outstanding winters in the
neighbouring Anatolia with large number of avalanche accidents (refer to statistical data of
the avalanche incidents @urer et al, 1995;Gdrer, 1998& 2003).

"This extremely heavy snow wintét cyclones passed the Caucasus Mts. within 3 weeks)characterized by
avalanches collapsed settlements existing for centuriemd almost reaching the Black Sea, for some slopes
large amount of creeping snow stubbed up trees and created new starting zones for a\@Erhekayaet

al., 1992).
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Fig. 8. Maps for Anatolia and the Caucasus Mts. (a) Degree of avalanche activity. (b) Ags
avalanche formation. (c) Number of days with snow cover (Adapted\Wonid Atlas of Snow ang
Ice Resourced,997, pp. 2282 2 6 , maps: 374A, 3741, 372).

At the Caucasugthere avalanches can be up tons.B’) the largest ancient avalanche
catastrophe in the USSR was suggested by Prof. G. K. Tushirtdki found ancient
settlement of Alans (near Arhiz), destroyed by avalanches and abantlosed 1983), and
suggested that severe heavy snow winters ofl4lenturies with a large number of
aval anches could be an i mportant addit:.i

onal
by Mongol conquest It is interesting if there is any historicalidence indicating similar
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increase of heavy snow winters and avalanche activity on the territory of present Turkey at
the same historical period (3! centurie$)

4) Development factorsand avalanche hazard in Turkey

Very high winter tourism potentiglGurer, 1998), increasing number of winter mountain
climbers, intensive development of gksorts, powelines, pipelines, settlements as a
consequence of developing economy, deforestation of sldp@er 1993; Yavas et al.
1996 and other factors make population, growing number of visitors, transport and
infrastructure more vulnerable to avalanche and earthquake hazard with everyBestem
parts ofTurkey.

As it was noted by many researchehg indigenous populatiamies to avoid penetration in
dangerous winter mountairad settles in safe valleys and all increasing risks correspond
mostly to the modern development and penetration of man into mountains, stimulated by a
variety of factors (e.g.osev 1983 Abdushelishviy et al, 1992;Yavas et aJ.1996. Up to

the presentraditional live farming and agriculture remain main economic activities in the
region of the visit and these are not affected by high avalanche danger (simply because
pasture and agriculture is surantime activities). Thoughcaording to statistics provided by

the Turkish Ministry of Culture and TouriSmin 2007 Turkish airports received about 11
million visitors; about 1 million of these arrived during winter season (Dec., Jan. and Feb.);
these numbers are rapidly growing annudiijpreover a number of helbpterskiing clients

from Europe(mostly from Switzerland and Franceh the Black Sea region has reached
1500/yr (this is significant financial contribution due to high prices of this entertaininent
6,0007, 000 U per person)

Moreover in recent years giant impulse for development of this scarceljaped areas of

Turkey was caused by new oil and gas pipelines (US&25n each), which were already

laid, commissioned to be build or projected through avalanche and earthquake prone areas of

the Eastern Anatolia, and which increase Turkish geopdlitica mp or t a n Baku Name |
Thilici-Ceyham o i | *°gwiond esdcond lengest oil pipeline; Japanésehu and Inpex
corporations ar e BakolhilicgErzartma r g la s | ‘d(@ith gliinfied @
fiNabucco gas pipelitg’t o0 Ce nt r altansBnatol@mppipgling® amsurCeyhan),

8 Accidentally this year is 10@ear anniversar of Prof. G.K. Tushinskiy, celebrated by a conference
fiGlaciology in the beginning of the 2tentud i n his honour at the Geographic
State University, Russia, on % October 2009, there the author would like to rise thiges paleoclimatic

guestion Podolskiy 2009).

? http://www.kultur.gov.tr

12 ys$3.9bnproject,in operation since@6

1 US$4.3bnproject,in operation since@6

2US$6.40n project, construction expected to begin in 2013

13 US$1.5bnproject,constructiorstarted in 2007
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and Blue S8tredm Natural Gas Pipelid& between Turkey and Russia (partly laid on the
bottom of t lEastABdtolian katuiBlegas)pipeliok between Turkey and Iran
(TabrizErzurum). Thesengoing r@id developmentare results of

1) expansion of Caspian region oil/gas industries to the international matkelsis
reducing dependency of European Union on Russian sugpiice/eakening Russian
influence;

2) political problems between Russia anktdaine (which is a transit country for most
Russian gas to Europe)

3) concerns about the Turkish Straits (the Bosphorus and Dardanelles) congestion
(heavy traffic of oil tankers) leading to increase of waiting t{lone to 3 weeksand
following extra costs.

Even if large sectors of named pipelines are (or would be) bunddrground or laid at the

bottom of valleys security, maintenanceand repair in casefor example of a strong
earthquake disaster or even terror (Eastern Anatolia is arofpaditical instability due to

the fiKurdish problend; where have been more that 30,000 deaths in conflicts sinces1980

(B a |-Harding, 1999) and there théakuTbilici-Ceyhanand theEast Anatolian natural

gas pipelineshave been blown up few times W§urdish radicals (PKK) and since the
guestion about pi pel i ne 0 scomeecreicomplicgted ibysthev er y
avalanche issue. It was observed many times, that any technological development in a heavy
snow mountain area can be seriously hazarded by avalanchesc(eas of workersvere

kil l edApaitb mihei g, Ru s s i ash ail traRsit fees arge expeptédeéo,be T ur k
about US$2002 90 mi | I i on p eBakuybdi@g-Ceyfam r ohbspi pgl fine.
of disrupted oil/gas flows strong economic impacts would be multiplied with every day of
closed pipeline before it can be tated (~US$ 0.55m per day). This additional contribution

can significantly increase damage caused by avalanches (e.g. ~US$ 12m for 1992 winter;
Gurer, 1993).

Moreover, in 2 years Erzurum city would host 2011 Winter Universiade (the International
University Sports Federation FISU; http://www.universiadeerzurum.ojgivhich would be
followed by the 2011 European Youth Summer Olympic Festival Tirabzon
(http://www.eurolympic.org/jahia/Jahia/cache/offonce/pid}5s®dobably events in these two
cities would contribute to the development of the area and to an increase of interest for
visitors.

Close proximity to the Caucasus is one of adddl geopolitical factors important for the
increasing anxiety regarding avalanche safety of the Neargihern Anatolia since during the
period Feb. 23 2014 Olympic Winter Games would take place in Sochi, Russia
(http://sochi2014.cony/ Visited by delegate$rabzon city, one of the main Turkish ports, is
linked with Sochi by ferry line (3 times a week, 12h, US$60 one way). This creates a

1 US$3.2bn project, in operation since 2003

Yin operation since 2001
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potential for the area to become a transportation artery for a fldarefn visitors during
winter 2014.

On the background of economic deprivation of East Turkey all above mentioned arguments
probably can be named as stimulating factors for a development of the area in the nearest
future and growing anxiety aboall disaster ntigation and preventioassociated with snow
avalanches and earthquakes
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GENERAL VISIT DESCRIPTION

* Daily sectionsare divided io subsections correspondingmntain stops ofhedelegation
** Table 2 showdrief itinerary for the 6day visit.
*** Main points of the route can be found miaps of Fig. 1 & 2.

19 March 2009
General Directorate of Disaster Affairs Ankara

Delegates had arrived to Ankara, capital of Turkish republic and its second largest city
(populationi 3.9M), late in the evening on 18 bfarch 2009. Next morningafer YAZICI

met delegates and took farvisit to the GDDAto hold the first welcome meetqwith
CAGEM staff. Introductory presentatiowere madeby Zafer YAZICI (file included into
reporb ®VD); he hasbriefly describedlurkish Avalanche teatCAGEM), principal fields

of their work, consisting in avalanche studies for settlements, ski resorts, roads, electric lines,
consulting, educatiofe.g. occasional avalanche rescue training in Palandoken ski aasibrt)
publishing and shownlots of interesting andunfamiliar for a foreignemphotographs of
avalanche casedemonstratingliversity and scale of different problerfgsome are shown at

Fig. 10).

Principal feature of GDDA in general is that it is not a research institute, but organization
responsibldor determination of areas exposed to disasters and for taking necessary measures
to prevent disaster@-ig. 9; GDDA duties are written af\valancheStudies in Turkeyl0

years 2009. That is why the main job dEAGEM is to provide expertise to securemso

objects (like settlements, ski resorts, and etc.) from avalanche hazard. For example, they get a
letter of inquiryfrom engneers(local people and etctd consider particular zone there some
avalanche risk is suspected or some avalanche acciderplémek go to the field and make
comprehencive inspection of the area with the following renendation and report with
definite suggestions about avalanche situatibhen planning department adfie GDDA
wouldtry to realize this decision accordimgth a budgetof the following years

Fig. 9. Principal structural organisation of GDDA.

GDDA

Disaster
Reconnaissance and
Damage Assessment
Department

Avalanche Researeh
Development,
Reconnaissance &
Prevention Branch
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Fig. 10.Selected photographs from timtroductory presentation by X.azici and the most recer
avalanche accident at the Mt. Zigana, showing different avalanche related cases in

(archive photos are courtesy of CAGEM). (a) Mosque destroyed by an avalanche; (K
avalanche at the Raldoken ski resort; (¢) GAZEX at the Palandoken ski resort; (d) Destf
electricity line,1998, eastern Anatoliag) 18 meters thick avalanche debris at the southern pa
eastern Anatolia, there largest avalanches in Turkey take place occasiosatlytp fraglran

border; (f) In result of wrong tunnel planning at thenceliPulumir road every year the sar
scenario happernis both entries of the tunnel are been buried by avalanche debriReggle
work after amavalanche accidentlO killed - atthe Mt. ZiganaGumushane citpear to the Black
Sea coast (some more details provided at Fig. 38)
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Statistical data on a number of deatimpries, events and distribution of deaths by social
groups were introducedully presented afable 5 of Appendix A alsorefer for details to
original whi ch i sDVD;sane daigegesentednaFigp 3);rsettleroents 6 s
have the largest number of deaths; these are followed by safliuskish army(number is
smaller by an order of magnitude), than hunters, highway users, and finally, mountaineers
and skiers.

Among the pevious international cooperatigmnojectsthe following has beenamed:

Turkey-FranceSwitzerland (19941997, some Swiss professiosalhave visited
Turkey to train Turkish specialists),

Turkey-France (19971999)

Turkey-Switzerland (19971999)

Turkey-Slovenia (20062009,

Turkey-Uzbekistan (2007project is under discussion; basedcotiaboration between
Turkic communitiek

Moreover some joint field trips were made with Georgian scientists. On the national scale
CAGEM had joint collaboration projects with:

Gereral Directorateof Youth and Sport (for ski resorts)

Gereral Directorateof Highways (for roads)

Forest Service (for forest cover)

Meteorological Service (for forecasting & early warning)

Electrical Servicéfor electric lines)

Federation of Mountaineering (for safetyountaineeringe.g. avalanche mappirag
Aladaglar region, Central Anatolia, supported by, B K T) A K

Ministery of Tourism (Ski Resort planninfpr example, now new ski resort can not
be opened with our CAGEM expertjse

In result of many projectsome detailedvalanche hazard maps were compldtesed on

field work, aerophotography, photogrammetrglligp poll and etc.) thoughup to now no
complex modeling has been conducted to determine potenti@uturones of avalanches.
As Z. YAZICI menticned, these can be very useful also for improvement of a hazard
insurance system in Turkish republic.

Among consulting activities of th€ AGEM the following examples were made: avalanche
safety along th& k i zSivekayaOvit Pass Mountain Roagefer tosectioni 2 0 Mpar ¢ h 0
Artvin-Erzurum High Voltage LineGAZEX Systemat thePalanddken Ski ResorfErzurum

(refer to sectionii 2 3  M)aTurkishdoads safety, avalanche hazard maps for mountaineers
and etc.

After the introductory presentation a discussion nohin avalanche hazard assessment
problemsin Turkeyfollowedwith¥ me r  Mu r a,tnamély V A k

1) there isno avalanche wamg system,;
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2) no meteorological stations, exceply few, butat lower elevatios,

3) no data about snow depth, which even was not measured till recently in Turkey
(except CAGEMobservationg

4) no historical observations or any archiyescept CAGEMresearch)

5) no experience and qualification in constructing avalanche destmsguresthis
concerns a full spectrum of all related questions about engineering specifications,
static and dynamic calculations, required measurements, stages of development and
etc.)

Despitethelarge number of unsolved questions tatter No. Semains the main problem for
CAGEM.

After a brief welcome metingwith a ceputygeneraldirector of GDDAI Atamer SEYMEN
(Fig. 11), we had greatunch withtraditionalkebaba t t h e Sagstlu Babhokrearto
the GDDAIn a company oCAGEM members

Fig. 11. Meeting with Deputy Gener
Director of GDDA - Mr. Atamer
SEYMEN at his GDDA office i
Ankara, 19 March 2009. Translati
provided by Mr. ¥ me r Mur a
(front seat).

Japan International Cooperation Agency, Turkey Office(launched inL995)

Late in the afternoon a eeting at the JICA Turkey officavas held (with Nozomu
YAMASHITA, representativeandDr. Emin OZDAMAR, deputy residentrepresentative
O.M. Y AV Alkiefly explained why JICA support is needed and whatplando they have
for the next few days for théapanesdelegates in the eastern Anatoll#CA representatives
in their turnhave described their vision of the project ananggor questionsThe latter are

1) It is hard to prove that Turkey needs money, since ibmsidered not as a developing
state,but as anewly industrialized counyt, moreoverrecentlyit was granted a status of a
candidate to the El(hpplied for full membership in 1987)

2) Though, tis possible to fit the avalanche related cooperation project into one of their
areas of activity in Turkey (namelfiDisaster Managemed)t which has been agreed by
both governments There are 4 ongoing projects in theea for 2009 and as
representaties saidpne more project has a high potential to be considmrddsupported

by JICA.

3) Moreover it shoul d be added t hat ADi sast e
stereotypically associated by the most Japanese government leaders as related to

27



earthquakedyut not to avalanches. gkeeably this fact should be taken into account and
if possible the project should be shaped as a one addressing an interabttimtioése
natural disaster©therwise it would be pretty hard to go through high competition among
other proposals to JICA (in average, on®at 100 projects are supported annually)

4) To give a final shape to the project, both sides should have more discussion for
understandingf its main direction and expected results; for example, it is not clear if it
can be realized as a scientifeesearch or technicaboperation project. The first one is
more likely to be supported duedsmall amount of required investmelftsr educaibn,
seminars and etc.)

Finally all participants of the meeting have agréeed J I CA r epr esethat at i v e s
the most suitable type of partnership would fitcience and Technology Research
Partnership for Sustainable Developmenthttp://www.jst.go.jp/global/englishy and that,

since Prof. Dr. K. Nishimura is already a principal investigator of one of selected in 2008
projects (Study on GL OFtbesprojeats stuppoeed,BPloudrakn Hi ma
lzumi can be considered as its head from the Japanese side. Moreover his present affiliation

to the Niigata University(Research Center for Natural Hazards and Disaster Regmtety

perfectly for a popular publiperceptionof the Niigata pref. agi S n oowntryo ( ) with

strong earthquakes.

This was the last meeting of the day. Afteaving JICA officewe had some freBme and
visited the largest Ankara mosqueKocatepemosque At the end of the dagxactly in front

of our Neva Palace btel we have found a nigist| u b  nc¢aédje(d r afiafanché in
Turkish) with a nice picture of an avalanche by famous modern American artist at the
entrance (Jim Warre2003,Avalanche, 28" x 43"(Fig.12).

W g L) HIH (LR T
L1} o ' ﬁosrtm "
E c IG I!IESTOIMTN‘ f:.

Fig. 12.(a) Ankaranightc | utbé j(idi aval ancheo in Tur ki sh)

American arti st .AVal)a bypdimayarran2d03, p8ax 48" Nateyukigafa
( ) of a running horse in the middle of a mountdihisyukigatahas inspired the artist for thi
drawing and r emi nd syukigataatdvit. MyoKo iniNiigata pnef), Japanr s ¢

In the evening there was dransfer from hotel to the airport and flight 21:@5hr) by the
Pegasusairlines to the Trabzon city, Black Sea region in a company of Q@.M.V A iZ.
YAZICI and S.D E MKI& the next 4 daysShort drive by a newly build coastline road
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(which is stretchingrom Samsun ta border withGeorgia) and wernight atthe Aksular
Hotel, Trabzon, on the coast of the Black Sea

20 March 2009
Trabzoni K k i zidStvrikaya i Ovit Pass Mountain Road

Trabzoncity (populationi 0.4M) was founded by Greek traders around 756 Bl@ced on
historicalSilk Road.It was a point of trade betweenth Iran, the Caucasufussiaand India
(Fig. 13)

Fig. 13.(a, b)Views of Trabzon city, Blackea region, Turkey

The city was occupied by Russians during the First World \@ar.December 19, 1924
Trabzon was hit by an earthquake (210 were kil{et¥u 2002. During the Second World

War shipping activity was limited and export degraded. Though till now it is one of major
Turkish ports (20% of total fish production in Turkey, export of hazelnut, tobacco, anchovies
and tea).Trabzon has regular ferry connectiwith its sister city- Sochi, Russigwhere
winter Olympic games wouldake placein 2014) As it was mentioned earlier, 2011
European Youth Summer Olympic Festival would be heltrabzon.

At 9:30 we left Trabzon by car to Sivrikaya settlement. Drive along the sea up to a border
with Rize provincdarea is famous by itsunting rifleandknife manufacturepand then inland

up the narrow valley to mountaifisy road D925 to Ovit pass and Eraar, Fig. 2 through

Kk i z A troeconstruction work is underway at lower parts of the vallspme hydre
electric structures are being built. Hilly countryside has forest covered slmpestieaved
forestat low elevations and pine at high) withuses and high pastu¢gheepand cattle)on

pretty steep slopes of the vall@yig. 14g the same could be said about our way to Uzungol
on the next day, 21 March 2009).

A lot of erosion could bebserved resulted from dargeflood last yealFig. 14b). The area
is an agricultural landofie of the main producers of black Turkish tezhai, also potato,
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