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[TPEAVCIIOBUE

PaspaGomannas Esponetickum corozom npu compyoHuyecmae
¢ padom crpam-enog npozpamma «TpaucnopmHotii kopuoop
Espona-Kaekas-Asus» (TPACEKA) cmpameauyecku sanna
0N IKOHOMUMECKO20 PA3GUMUS U COBEPUIEHCNBOBANUS
mopzosbix cas3ell X00SWUX 8 Hee 20Cy0apcme-napiHepos.
Ona cnocobemeyem Goiee mecHomy COmpyOHUHecmay mexdy
CIPANAMU, HMO Be0er K HOBbIM CO2NAWEHUSM U PACIU-
peruro obujenus mexdy npocmoimu modemu. Ouenp
HOXBARLHA UHULUAMUBA HALUOHATLHbIX 2UOPOMEMEOPONoY-
eckiix cayw6 (HMC), sosnevennvix 6 TPACEKA, no exmovenuio
2udpomemeoponoeuHeckozo obecnevenus GesonacHoi u
agppexmusHod sxcnayamayuy kopudopa e I1poepamy.

OnepamugHote mepui, npedycmampusaemvie HMC, ouenp
CB0EBPEMEHHDI, NOCKOALKY OHU 3HAMEHYIOM DA3YMHOE
00/120CPOHHOE UHBECTUPOBAHLE 6 MPAHCNOPMHbII CEXIOP,
KOmOpbiil 4Pe3sbIuaiiHo HyscmsumeneH K nozode. A nonazaio,
4mo o6szamenscmea no TIpoepamme acex 3aUHMEPECOBAHNBIX
cmopon SBASTIOMCS 2apARMUell C0CHUNCERUS HENAeMO20
pesynbmama, a UMeHHO CO30AHUA HUIHECROCOBHOL peetto-
HANLHOI CUCMEMbl 0NEPAMUBHOZ0 MEME0PON02UHECK020
00CHYHUBAHUS, HEOOX00UMO20 OIS BCeX 3AUHINEPECOBAHHDIX
CMopoH, BKNIOHAS CeiMb MOHUMOPUH2A U PAHHe20 npedy-
npexcoenus, 6a3pt OAHHLIX 1 KOMNBIOMEPUIUPOBAHHYIO
UHPOPMAYUOHHYIO CUCTEMY.

A 6nazodapen 0-py P3e Maxmyoosy (Asepbaiidncan) u
0-py Hodapy beeanawsunu (Ipysus) 3a ux yennviii 6x1a0 6
co3daHue nacmosuiei 6poutopusi. S xomen 6ot 6ocnonb-
308ambcs 0AHHOUW 603MOMCHOCIbBIO, YOO OM UMeHU
Beemuproii Memeoponoeuueckoii Opeanusayuu (BMO) u om
cebs AUMHO Bvlpa3ume 0nazodapHocmp Oupexmopam
coomaemcmayrouiux HMC 3a ux unuyuamusy, komopas
Gydem cnocobcmeosamp yCUAUAM NO YAYHUAEHHIO YCA08UI]
Hcusny y pabombl 1100edl. A 3asepsio 6ce 3auHmepecosanHyvie
cmoponi 8 noddeprcke BMO amott eaxcroii unuyuamusot.
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FOREWORD

The Transport Corridor Europe-Caucasus-Asia
(TRACECA) Programme, launched by the European
Union in collaboration with a number of Member coun-
tries is of strategic importance for improved trade and eco-
nomic development of its partner States, The Programme
has already enhanced closer cooperation among the
countries, leading to new agreements and improved com-
munication among the peoples of the region. The National
Hydrometeorological Services (NMSs) concerned with
TRACECA are therefore to be commended for their initia-
tive in ensuring that the provision of hydrometeorological
information for the safe and efficient use of the Corridor is
appropriately integrated in the Programme,

The operational measures envisaged by the NMSs
are timely as they mark a wise long-term investment in the
transport sector which is highly weather sensitive. I believe
that the commifment to the Programme by all concerned
is a guarantee in achieving the desired result, namely the
establishment of a viable regional system of operational
meteorological services necessary to all Parties concerned,
including a monitoring and early warning network, data-
bases and a computerized information system.

Fam thankful to Dr Rza Makhmudov (Azerbaijan)
and to Dr Nedar Begalashvili (Georgia) for their valuable
inputs to this brochure. I would like to take this opportu-
nity to express the gratitude of the World Meteorological
Organization (WMO) and my own, to the Directors of the
NMSs concerned for their initiative, which will contribute
to the efforts of their nations to improve the living and
working conditions of their people. I wish to assure all the
Parties of WMQO’s commitment to contribute to the
success of this important initiative.

4F/,__’_;/~f’/_:_

-

(G. O. P. Obasi)
Secretary-General




YTO TAKOE ITPOT'PAMMA
«TPAHCITOPTHBIN KOPHUJIOP
EBPOITA-KABKA3-A3V»
(TPACEKA)?

IMporpamma TPACEKA, savaras B bproccene B 1993r., —

3TO IIPOrpaMMa TEXHIIECKOTO COAeHCTBHA, PUHAHCH-

pyeman Esponericknm CorosoM. Ee ienp — passurne

TPaHCIOPTHOTO KOPHJOPa 10 HaNpaB/IeHHIO 3amaj-

BOCTOK M3 EBpOITBI ¢ epeceueHreM YepHOro Mops, uepes

Kaskas n Kaanmickoe Mope ¢ Bbxopgom Ha Llerrpamhyro

Asuio. KpoMe naTH LIEHTPaTIbHOA3UATCKUX H Tpex

KaBKascKux rocypapcrs, MapiupyT TPACEKA npoxoaut

vepe3 MoHronmio, Ykpauny, Pecrybnuxy Monnosa,

Pymbirio v Borraprno. [TpoekT coorBeTcTBYeT r1obas-

Ho#t cTpateruu EBponefickoro Coiosa B OTHOILIEHHH

BOCHMH MEePBOHAYAILHBIX [OCYIAPCTB-IAPTHEPOB (IATH

pecny6nux LleHTpanbHOM A3HHK U Tpex pecry6iauK

Kagxkasa) 1 nipeciiefiyeT cemyIole Le/m:

a) TOJAepXKa NOTHTHKO-9KOHOMHYECKOH Hesa-
BHCHMOCTH PeCITyGIIHK ITyTeM YBEeIMYeHHs BO3-
MOXXHOCTH X BBIXOJIA Ha €BPOTIEHICKHE U MUDOBBIE
PBIHKH 110 a/IbTEPHATHBHBIM TPAHCIOPTHBIM
MaplLIpyTaMm;

b)  copeiicTBHE NaNbHENILEMY PErHOHATBHOMY COT-
PYAHMYECTBY MEXK/TY TOCYAPCTBAMH-TTapTHEPAMH;

¢) ysenuuenne ucnonb3oBanus TPACEKA kak
KaTa/IM3aTopa I/ IPUBJIEYEHHUS N0 EePIKKU
MEXITyHAapOIHbIX GHHAHCOBBIX YYPEXIEHNI 1
YaCTHBIX HHTECTOPOB;

d)  coemnenye Mapuupyra TPACEKA ¢ TpaHcbeBpo-
nieiickumu cetsimu (TEC).
3a BpeMs nocie bproccenbckoit KOHbepeHLHH

upess TPACEKA cTpeMuTe/IbHO BOIUTOILIANACH B XKH3Hb.

Coseruanust pabourx rpyrmt TPACEKA, cocrosiBrumecs

B Anma-Are, Bene, Bertern i B Adunax, Térwmicckas

WHAT IS THE TRANSPORT
CORRIDOR EUROPE-
CAUCASUS-ASIA (TRACECA)
PROGRAMME?

The TRACECA Programme, launched in Brussels in
1993, is a technical assistance programme funded by
the European Union. Its aim is to develop a transport
corridor on a west-east axis from Europe across the
Black Sea, through the Caucasus and the Caspian Sea

1o Central Asia. In addition to the five Central Asian

and three Caucasian States, the TRACECA route

passes through Mongolia, Ukraine, the Republic of

Moldova, Romania and Bulgaria. The project

comprises the European Union’s global strategy

towards the eight initial partner States (five Central

Asian States and three south Caucasian States) and

retains the following objectives:

(a) To support the political and economic indepen-
dence of the republics by enhancing their
capacity to have access to European and world
markets through alternative transport routes;

(b) To encourage further regional cooperation
among the partner States;

(¢) To use increasingly TRACECA as a catalyst to
attract the support of international financial
institutions and private investors; and

(d) To link the TRACECA route with the Trans-
European Networks (TENs).

Since the Brussels conference, the TRACECA
concept has been quickly implemented. An important
role was played in the implementation of the
programme’s projects through the meetings of the
TRACECA Working Groups held in Almaty, Vienna,
Venice and Athens, at the Ministerial Transport
Conference held in Thilisi in 1997 and at the Helsinki
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TRACECA INDEX LEGEND ’._i.:_':" &
Section nbr. | Description m
1 Port of ODESSA == Highwoy la}
2 ODESSA/POTI/BATUMI —_— Main oud 154
SI | 81.31 0N ————  Oher roed g
4 Post of BATUMI - : g
5 POTI/BATUMY/TBILISH -] ==== Railway A
6 TBIISI /YEREVAN i
7 TBILSI/BAKU @ Major city m
I e o City up o 500,000 inhabitonts | (3
10 Poxt of AKTAU o City up 1o 50.000 inhabitants
n Port of TURKMENBASHI
12 TURKMENBASHI/CHARDZHOU pnt
13 | CHARDZHOU/BOKHARA/
SAMARKAND TASHKENT TRACECA LEGEND
14| SAMARKAND/TERMEZ/
DUSHANSE e ) Ports e
15 | KURGAN TUBA/ . Maritime foute
16 :zl':?, zleo:,y} c—cmr—m  Roil Corridor
CHU ALMATY/DRUZHBA e Road Corridor
17 UGOVYAYA/BISHKEK/
BALYKCHI

"""'E;‘

r

UZBEKISTAN

koHpepeHunsa 1997 I. ¢ ydacTHeM MHHUCTPOB TpaHC-
TIOPTA, a TaKXKe Xe/TbCHHKCKast KOHbepeHIIHs, oTpee-
JIMBUJAs 3TOT PETHOH B KaUECTBE ITaHHEBPOTIEHCKOMH
TPaHCIOPTHOM TeppuTopuH ¢ BerxonomM TEC Ha Boc-
TOK, ChITPAJIH BXKHYIO POJIb B Pea/IM3aLiHH IPOEKTOB
NpOrpaMMBl.

B 1998 r. Ha cocrossLuetica B baxy Mexcaynapon-
Ho# kondepenunn no TPACEKA: Boccranosnenue
ucropuyeckoro IlleaxoBoro myTH, 12 rocynapcTBaMu

Conference, which identified the region as a
Pan-European Transport Area which would further
develop the TENs to the east.

At the International Conference on TRACECA:
Restoration of the Historic Silk Route, held in Baku in
1998, 12 States signed the Basic Multilateral
Agreement on International Transport for the
Development of the Transport Corridor Europe-
Caucasus-Asia. As a result, the Permanent Secretariat

Mapupym TPACEKA.
The TRACECA route.
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610 mopnHucaHo OCHOBHOE MHOTOCTOPOHHeE COT/Ia-
IlIeHHEe O MEeXXIYHAPOLHOM TPAHCIIOPTE IS Pa3BUTHS
xopunopa Espona-Kaekas-Asus. [l11 copeficTsus ero
peaM3alH B Baky cospaH MOCTOsAHHDIH cEKpeTapHaT
MesxnpaBHTENbCTBEHHOM KOMHCCHH. Kpome Toro,
noamnycaHHble Ha CTaMOyIBCKOM CaMMHTE JOTOBOPBL
O CTPOUTENbCTBY Hedprenposoaa baky-Téunucu-
JDxerxaH u rasonposogia Typkmenusa-I pysus npupgaru
JONOMHHTE/IbHbIE UMITY/TbChI pasBuTHIO TPACEKA.

Bospoxaenue Be1HKOTO HIEJIKOBOTO MYTH MO
HaIpaB/IeHHIO 3ar1aji-BocToK U3 EBporbl, uepes Yeproe
mope, KaBkas u Kacnurickoe Mope ¢ BbIXOOOM Ha
LlenTpanbHYIO A3UIO IIPEANIO/IAraeT KOMIUIEKCHOE
Pa3sBMTHE COOTBETCTBYIOLLIEH HHPACTPYKTYPBI B 3THX
CTpaHax, HEOTbEM/IEMOH 4acThIO KOTOPOI ABJIAETCS
THIpOMeTeopo/IorHyeckoe obcryxuBaHye fe3onac-
HOCTH IIEPEBO3OK.

SxoHomirdeckas addexrrsrocrs TPACEKA Bo
MHOroM 3aBUcHT oT nearenbHocTd HMC o obec-
NeYeHHIO 6e30MacCHOTrO ABUKEHH T TPAHCIIOPTHBIX
CPeACTB M COXPAaHHOCTH I'PY30B MO BCEH J/IHHE
mapuipyra. [Tosromy HMC ctpan lleHTpanbHoi Asuu
u KaBkasa ono6punu npoekt «I'uapomereopono-
rudeckoe obecrieyenue 6esonacHoctd TPACEKA
(TMMEC-TPACEKA)», xoTopslit 6b11 paspaboTaH
JKcnepTaMu U3 Aszepbaiimxada v I'pysun ¢ IOMOLIBIO
u ripu nopaepxke BMO.

Mapupyrsi TPACEKA nepecekaior pasniyHble
nasHgwadTHBIE 30HBI CO CIOXKHBIM pebedoM, TPOsB-
JIEHHEM Pa3THIHBIX OMACHBIX MMOTOAHDBIX M THAPOIO-
THYeCKMX fIBIEHHH, TAKHX, KaK ce/ieBble NIOTOKH,
HABOJHEHH A, CHEXXHBIE IABHHbI, OITO/I3HH, FOJIOJIEN,
CHJIbHBIE TYMaHbI M ITbUIbHbIe 6ypy. Ha Mopckux yyact-
xax TPACEKA Taxue siBieHust, KaK LITOPMOBBIE BeT-
PbI, Pa3pyLUHTE/bHbIE BOTHBI, HATOHBI, IPEICTaB/IAIOT
CEepbe3HYIO OTMIACHOCTD A/IA CYAOB H MOTYT BbI3BaTh
3a/IeP>KKY HIH [Ja)Ke, B HEKOTOPBIX CTy4asix, BDEMEHHOe
npekpalleHHe nepeBo3ok. Hinke KpaTko xapak-
TePU3YIOTCHA CTHXUAHBIE SIBJIEHHUA C BO3MOXXHBIMH

of the Inter-governmental Commission was estab-
lished in Baku to facilitate its implementation. In
addition, the agreements signed in Istanbul at the
Summit held by the Organization for Security and
Cooperation in Europe (OSCE) for the construction
of the Baku-Tbilisi-Jeyhan oil pipeline and the
Turkmenistan-Georgia gas pipeline gave further
impetus to the development of TRACECA.

The restoration of the historic silk route on a
west-east axis from Europe across the Black Sea,
through the Caucasus and the Caspian Sea to Central
Asia requires the integrated development of an
appropriate infrastructure in the countries involved.
JThe hydrometeorological services for the safety of
haulage is an integral part of this infrastructure.

TRACECA’s economic effectiveness depends to
a large degree on the activities of the NMSs in ensur-
ing that vehicles can travel the entire route safely and
that loads arrive intact. The NMSs of the Central
Asian and south Caucasian countries have, therefore,
approved the Hydrometeorological Safety of
TRACECA (HYMES-TRACECA) Project which was
designed by experts from Azerbaijan and Georgia
with the help and support of WMO.

The TRACECA route goes through areas with a
variety of landscapes, some of which have complex
and dangerous terrain and diverse meteorological and
hydrological phenomena. These may include
mudflows, floods, avalanches, landslides, glazed
frosts, thick fog and duststorms. On the maritime
sections of the TRACECA route, phenomena such as
gales, destructive waves and surges can seriously
threaten vessels and can lead to delays or temporary
forbiddance of sailing. These phenomena can have a
disastrous effect on the transportation infrastructure,
thus leading to considerable economic losses. A
description of these extreme events is provided below.
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Cnesa: 3amonnenue
JcenesHotl dopoeii 6
Typxmerucmare.
Cnpasa:
AsmomobunvHas
mazucmpany 861u3u

2. [Tomu, samonnennas
8 pesyavmare
HAB0OHEHUS HA PeKe
Puonu (anpens 1982 e.).
Left: A flooded railway
in Turkmenistan. Right:
A main road near the
town of Poti flooded by
the Rioni River in April
1982.

KaTacTpOMIIECKMMHU TOCACACTBHAMM /15 TPAHCIIOPT-
HOM HHGPACTPYKTYPbI, KOTOPbIe MOTYT NPMBECTH K
GonbLIOMY YLLep6y.

OITACHBIE
TMIPOMETEOPOJIOTMYECKHUE
ABJIEHUA U HA3EMHbBIN
TPAHCIIOPT

OBWJIbHBIE OCAJIKHM U
HABOJIHEHMA

Ocagxy MOXXHO OTHECTH K OMACHbIM SABIEHUAM, EC/IH
TIO 4YaCTOTE BO3HUKHOBEHHS, KOMTHYECTBY, [IPOJO/IKH-
TETbHOCTH, HHTEHCHBHOCTH W IJIOLAJH pacnpo-
CTPaHEHWUS OHM MOTYT HAHECTH 3HAYHTENbHBI yiLepo
MM BbI3BATb CTHUXMIHBIE OeacTBYs. K CTUXUIHBIM

ABJICHUAM OTHOCATCA OCafgKH, CyMMa KOTOPBIX
cocrasiser 30 MM u Gosee 3a 12 4acoB, H IUBHEBbIE

DANGEROUS
HYDROMETEOROLOGICAL
PHENOMENA AND

LAND TRANSPORT

HEAVY PRECIPITATION
AND FLOODS

Precipitation can be classified as a dangerous
phenomenon if by its frequency, quantity, duration,
intensity and distribution it can cause significant
damage or can lead to natural disasters. Rain of
30 mm or more in 12 hours and torrential rain of
30 mm and over in an hour or less are classed as
severe weather events. Such phenomena can occur
in the mountainous parts of the TRACECA route.
The heaviest rain in the Caucasus occurs in western
Georgia and the mountainous region adjacent to
the Black Sea coast; the Lenkoran Lowland is the
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0CaJKH MHTEHCUBHOCTbIO Bonee 30 MM B yac. OHH
MoryT Habmopnatbcs ro Bcemy Mapiupyty TPACEKA B
ropHoi mectHocTH. Ha KaBkase Hanbosnee yacro
o0H/IbHblE OCAAKH BbINA/IAIOT B 3aFlafiHOM ['pysmu 1 B
TPHIEralolLe K 4epHOMOPCKOMY MOOEPEXbIO TOPHOM
30He, a Ha Bocroynom KaBkase Bbigensercs
JleHKOpaHCKas HU3MEHHOCTD, I/l TAKHe OCaJKH B
KOMIINEKCe C APYTUMH ABAERUAMHU MOTOALI MOTYT
HaHECTH 3HAUHTE/LbHbIT yLLIepO HAPOLHOMY X035 CTBY.

Karacrpoduueckre naBonky Ha pexax Kaska3a,
BbI3bIBAIOLLHE HABOJHEH S, OTMEYANHCH AOBOBHO
4aCTO B NIPOLUMbIE TOABI M B HAILK JHH. [1pumepom
MOXET CNYXHTb KaTacTpopu4yecKHii NMaBOAOK B
despane 1911 r. B 3aragHoit ['pyauy, xorna nocne
MPOAOIKHTENBHOIO CHeTOMNaaa HacTYMU/Ia pesKas
OTTeNeNb H MOLIH NOXAH. B pesynbTaTte Tanas u
AO’KAeBas BOMa NEePENONHHIA PYC/a PEK U BbIlJIa U3
Geperos, 3aTONHMB MECTAMH Ha [Ba-TPH METPa NPH-
6peskHbIe 3eM/H B paiionax [Toty, Yanapunu, Cenaxu u
OPYTHX HACe/IEHHBIX ITYHKTOB. Ha noTHitckoM yyacTke
B HECKO/IBKHX MeCTax ObLIO pa3MbITO IIOJIOTHO >Ke/es-
Hoi popord. Ilo-mpe>xHeMy [OBOJBHO YacTbl
3aTOTVIEHHs aBTOMAarnCTpam BO/m3u r. [ToTu.

YkpanHckue KapmaTel Takxke OTHOCATCS K
Haybonee MaBOAKOONACHBIM pernonaM Esponbl. 3aech
YPOBHH BOJIbI BO BpeMs1 [TABOAKOB MOTYT ITOJHHMATbCA
Ha TPH—LLIECTb METPOB, a Ha YYacTKax pek, obopy-
JOBAHHbIX 3aLLUTHBIMK JamMGaMH, M BO/IM3H MOCTOBBIX
nepexonos — Ha 7—10 M. [TaBoaxu Gpopmupyiorcs
CTPeMHTEIbHO H 38 CPABHHTE/IbHO KOPOTKOE BpeMs (0T
OJHOTO Yaca [0 ABYX-TPEX CYTOK) MOTYT BbI3bIBAaThb
3HaYMTeTbHbIE pa3pyLIEHHUS.

rainiest area of the eastern Caucasus where heavy
precipitation in combination with other weather-
related phenomena can cause significant economic
damage.

The disastrous overflowing of the rivers of the
southern Caucasus — often leading to floods — has
occurred in the past and continues to this day. An
example was the disastrous flood in western Georgia
in February 1911, when sudden thaw and then rain
succeeded many days of snow. The melted snow and
rain caused the rivers to overflow, bursting their
banks and flooding Poti, Chaladidi, Senaki and other
regions by two to three metres. The railway line was

tashed away in several places in the Poti region. Still

Paspywennoiil mocm Ha
pexe Puxa 8o3ne

2. Xycm — pesynvmam
cenesoii OestrmenbHOCHIL.
A part of a bridge
destroyed by mudflows
over the Rika River near
Khust.
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Pasmuie yuacmxos
ABMOMARUCTIPATY
cenesviM NOMoKOM.
Sections of trunk road
partially washed away
by mudflows.

CEJIEBBIE ITOTOKH

Hocxonbky no Mapuipyty TPACEKA ceneBble noroxu
OTMEYalOTCs BO BCEX TOCYAAPCTBAX, TO UX Pa3pyLLIH-
Te/IbHOMY BO3JEHCTBUIO MOTYT MOABEPraTbCSt MHOTHE
0ObEKTbI HAPOLHOIO XO3ANCTBA, X<e/1e3HbIe U aBTOMO-
GWIbHbIE IOPOTH.

Cnenyer OTMeTHTb, 4TO 94 % CeNeBBIX TOTOKOB,
OTMEYEHHbIX Ha OBIBLIEM COBETCKOM IIPOCTPAHCTRE,
npuxoanTca Ha Kaskas u Llentpanbryio Asuio. Ha
IOxxHom KaBkase, 3a ncionouyenueM Kypa-ApakcuHc-
ko, Komxumackoit, Jleakopanckoit 1 MyraHckoit pas-
HUH, TIOYTH BCA TEPPUTOPHUSA OTHOCHTCSA K palioHaM
MOTEHLHA/ILHOH CENEBON AKTHBHOCTH.

today, the main roads around Poti continue to be
affected by frequent flooding.

The Carpathians Mountains in Ukraine are
among the areas of Europe which are most commonly
affected by floods. Water levels can rise by three to six
metres during floods, while dammed sections of rivers
and sections close to bridge constructions can rise by
seven to 10 metres. Floods form rapidly, steadily and
in a relatively short space of time (varying from one
hour to two or three days) and can cause considerable
destruction.

MUDFLOWS

Since many mudflows cross the TRACECA route in
all States, they may have an impact on the national
economy as well as on the railways and roads.

It should be noted that 94 per cent of mudflows
in the territory of the former Soviet Union are located
in the Caucasus and Central Asia. Almost all of the
southern Caucasus, apart from the Kura-Araks,
Kolkhi, Lenkoran and Muganly Plains, is potentially
vulnerable to mudflows.

In the past decade, as a result of intensive
erosion, many of the regions classified either as poten-
tially vulnerable or not vulnerable to mudflows have
been reassigned to a higher risk category (including
regions on the TRACECA route).

In Georgia, the regions most affected by
mudflows are the southern slopes of the central and
eastern Great Caucasus, the Lesser Caucasus and the
Tsiv-Gombori, Surami and Likhi mountain ranges.
The most common type of mudflow to affect the
TRACECA route results after torrential rain as it can
result in erosion, which then affects the transportation
infrastructure.

In Armenia, the areas most heavily affected
by mudflows — as a result of torrential rains — are
in the north-east and south-east as well as in the
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3a nocneaHHe AeCATWIETHs H3-3a HHTEHCHBHOTO
PasBHTHA 3PO3HH PsJ, NOTEHUMATLHO CEEONACHBIX H
Hece/leONacHbIX PaftOHOB y>Ke nepeluen B 60iee BbICO-
KYIO KaTerOPHIO OITaCHOCTH (B TOM YHC/I€ BAO/Ib MapLL-
pyroB TPACEKA).

OCHOBHBIMH Cce/leonacHbIMH paftoHamu ['pysun
ABJIAIOTCA IOXKHbIE CK/IOHBI LIERTPA/IbHON H BOCTOYHOH
yacreii bonbiioro Kaekasa, Lusu-I'om6opcknit xpe-
6er, xpebTnl Manoro Kaskasa, CypaMckHii xpebet H
Jloxckuit Maccus. 1o mapiupyram TPACEKA npeo6-
NlafaoLee pacIipOCTPaHEHHE UMEIOT CE/TH /IMBHEBOTO
MPOMCXOKAEHH. BO MHOTHX C/Tyyasx 3po3us 3a cyeT
MaBOAKOBO BOJIHBI AB/IAETCS IPUIHHOM yulepba,
HaHOCHMOTO TPAHCIIOPTHOH HH(BPACTPYKTYpE .

B ApmMenuH cenesast 1eSTeIbHOCTb HABMIONACTCS
B OCHOBHOM B C€BEPO-BOCTOUHBIX U IOT0-BOCTOYHBIX
parioHaXx, a TAKKe Ha I0r0-3alaJiHbIX U I0XKHbBLX CK/10-
Hax Aparauckoro Maccusa. OTCYTCTBHE PaCTHTE/b-
HOCTH Ha 3HAYMTENbHON YaCTH TEPPUTOPUH IIPU
COOTBETCTBYIOLLEM TEPMHYECKOM PEXHME Cr1OcO6CT-
BYeT PaspbIX/IEHHIO MOYBOTPYHTOB, @ [IPH MHTEH-
CHBHBIX JIMBHSIX — Pa3BHTHIO CE/IEBbIX MTABOJKOB.
Hoaromy 370 siBNeHHe yaLle HAGMIOAAETCsl HA Ma/lbLX
BOLOCOOPHBIX IIOLUAAAX, OXBAYEHHDBIX JIHBHEBbBIMH
AOXKAAMH.

B Asep6animxaHe OCHOBHBIMH pafiOHaMK cefle-
ITPOAB/IEHUA AB/AIOTCA IOXKHBIH U CEBEPO-BOCTOYHbIM
cknousl bonbworo Kaskasa, bokosoit xpeber u
Kob6sicTaH, 10ro-3anaHblii H CeBepO-3alafiHblif CK/I0-
Hbl Manoro KaBkasa u /leHkopaHckast 06/1aCTb.

Bonee 40 % xonHyecTBa ce/leBbIX MTOTOKOB,
HaO/DONAIOLIMXCA Ha ObIBLIEM COBETCKOM ITPOCTPAHCT-
Be, IPUXOAMTCA Ha Y36eKHCTaH. 3AeCh N0 MapLIpyTy
TPACEKA ceneBble MOTOKH OTMEYAIOTCS B TOPHBIX H
npenropHeIx paioHax Gepranckoil 1oMmMHbL, xu3aKc-
xoit, Camapxannckoit, Kamkagapbunckoit u CypxaH-
HapbUHCKOM obnacteii. CeneBble MOTOKH MPOXOMAAT B
BeCeHHe-/IeTHHI nepuox (MapT-#io/b). THIT ce1eBbix
MOTOKOB IPEUMYIIIECTBEHHO HAHOCOBO/IHBIM.

south-western and southern slopes of the Aragats
mountain range, The lack of vegetation over much of
the territory, coupled with the prevailing air temper-
ature, lead to soil loosening and, in conditions of
torrential rain, to mudflows. As a result, the
phenomenon is more common in small water catch-
ment areas subject to intense rain.

In Azerbaijan, the regions affected by mudflows
are the southern and south-eastern slopes of the Great
Caucasus, the Bokovoi mountain range and
Kobystan, the south-western and north-western
slopes of the Lesser Caucasus and the Lenkorani
region.

Over 40 per cent of all mudflows affecting the
former Soviet Union occur in Uzbekistan. Regions on
the TRACECA route which are affected concern
mountain and foothill areas of the Fergana Valley and
the Dzhizak, Samarkand, Kashkadaria and
Surkhandaria regions. Mudflows occur in spring and

Iocnedcmausn
NpOXONCOEHUS Cenesbix
NOMOKOG.

The result of a mudflow
impact.
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B Kuprusuu akTuBHble CeH HAOMIOJAXOTCS B
MpPEArOpHBIX 30HaX ¥ Ha BO3BBILIEHHOCTAX BAO/b
ceBepHbIX cKIOHOB Tepckeit-Anatay, Kuprusckoro u
Tanacckoro xpe6toBs, KapbiTay H 10)KHOIO CK/IOHA
KyHrneti- Anaray, a TakKe Ha pasmyHbIX TePPHUTOPUSX
B6m3u Gepranckoin nomHbl. Okon0 80 % Bcex M3BeCT-
HBbIX Ce/Ie BbI3BAHbI CHJIbHBIMMU THBHAMM.

CHEXHBIE JIABUHBI

CHeXHbIe JIABHHBI HADYLUAIOT HOPMaNbHYIO PaboTy
Pas/IMYHBIX OTPAC/IEl HAPOAHOTO XO3SMCTBA, B TOM
YMC/IE TPAHCIIOPTa, IPUBOJAT K 3HAYUTE/IbHbBIM Pa3py-
LIeHHSM, HEPEKO — K YeJIOBEYECKUM XKEPTBAM.
CHeXXHble TABHHbl AKTHBU3UPYIOTCH B YCIOBHAX
PACY/IEHEHHOTO BBICOKOTOPHOTO penbeha NpH Halu-
YU OOUIBHOTO CHErOTA/a, YTO HMEETC BO BCEX
rOCYAApCTBaX, MO KOTOPbIM HPOXOAUT MApLIpyT
TPACEKA, ocobento B pectrybirikax KaBkasa.
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summer (from March to July) and consist mostly of
water-borne sediment.

In Kyrgyzstan, active mudflows appear in the
piedmont and low-mountain areas along the northern
slopes of the Tersekei-Alatau, Kirghiz and Talass
crests, Karytau and the southern slope of the Kunglei-
Alatau, as well as in various areas near the Fergana
Valley. Some 80 per cent of all known torrents are due
to heavy downpour.

AVALANCHES

Avalanches disrupt various economic sectors, includ-
ing transportation, and cause considerable
destruction and often loss of life. They occur when
there is heavy snowfall in broken mountainous relief;
this condition is found in all of the States crossed by
the TRACECA route, especially in the Caucasian
republics.

Studies indicate that the lower boundary of
avalanche distribution on the southern slopes of the
Great Caucasus range is located at an altitude of 50
to 100 metres in the western sector, 850 metres in the
central sector and 1 400 metres in the eastern sector;
in the Lesser Caucasus, the boundaries are located at
100, 1200 and 1 400 metres, respectively.

Transport corridors in the southern Caucasus
are very vulnerable to dangerous hydrometeoro-
logical phenomena, including avalanches. In the
winter of 1986-1987, Georgia experienced a number
of large, intense avalanches, leading to road
closures. Similarly, severe problems were experi-
enced during the winter of 1989-1990, with road
closures and damage to bridges and power and tele-
phone lines.

In Armenia, the railway and road connecting
Dzhadzhur to Vanadzor are prone to avalanches in
the Dzhadzhur Pass, which has experienced road
closures and loss of life in the past.
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Ilo paHHBIM HCCICAOBAHUI, HUXKHS S TPAaHULA
pacnpocTpaHeHHs TaBHH Ha I0KHOM cK10He bonbiioro
Kagkasa mpoxonurt Ha BeicoTe 50—100 M B 3anmagHO¥H,
850 M — B ueHTpanpHOIt U 1400 M — B BOCTOYHOI
yacTax, a Ha Manom KaBkase ata rpaHHIa NpoxoauT
COOTBETCTBEHHO Ha BbicoTax 100, 1200 1 1400 M.

TpancnoprHele nuauy B npegenax IOxHoro
KaBkasa HaxofsTCst noj 6O/MbILIMM BO3JEACTBHEM OITac-
HBIX THAPOMETEOPONIOTHYECKHX SIBNICHU, B TOM YHCIIe
CHEXHBIX JTaBUH. 3umoit 1986—1987 rr. B I'pysun
HEOIHOKPATHO Hab/MONA/ICA MACCOBBLH CXOLI, CHEYKHBIX
naByH; GBUIO TIPHOCTAHOB/ICHO JABFDKEHHE TPAHCIIOpTa.
Tsprenoe noaoXKeHHe BOSHUKUIO M 3uMOH 1989—1990
IT., KOTfia ObUIO NpexpaileHo ABUKEHHE TPAHCIOPTa,
PaspyleHbl MOCTbI, IOBPEXXAEHb] IHHUH 3/1EKTPO-
riepenay 1 Te/1ehOHHON CBA3H .

B ApMeHuH 1aBHHOOTIACHBIMM YYaCTKaMH AB/LA-
IOTCS1 YKE/Ie3HbIE H aBTOMOGH/IBHBIE 1OpOrH JKapKyp-
Banapgsop y [kapaypckoro nepesana, TAe OCTaHaB-
JIMBAJICA TPAHCIIOPT U UMETHCh Y€/I0BEYECKHE )KEPTBBI.

B Asepb6aiinxaHe JTaBHHOONACHbBIE TPACCHI
UMEIOTCS B paitoHax Myposaarckoro u TabIckoro
xpe6TOoB.

B Ysb6ekucrane asronopora A-373 Tawukent-Ou,
NaBMHOOMAacCHa B pajioHe nepepana KaMuuk, roe B
IIEpHOJ JeKabpsi-anpesia Ha y4acTKe NPOTAXKEHHOCTBIO
25 KM eXeroaHo cxonut Ao 100 naBuH 06beMOM OT
HECKONBKMX ThICAY 10 25— 30 ThiC. M3,

B Kuprusuu, na gopore buuikek-Omm numeercs
0c060 OMAacHbIH YYaCTOK NPOTAKEHHOCTEIO 248 KM,
MIOCKO/IbKY OH HaXOOWTCA B 30HE TaK Ha3plBaeMOM
Korobynakckoit nmaBUHBI, KOTOpasg B MPOILIOM
CHOCH/IA C TOP [0 TPEX MU/UIHOHOB KYOUUYECKHX
METPOB CHETa.

B ToM, YTO Kacaercs pacrpeneneHusa Y1c/Ia AHeH ¢
CHJIbHBIMH CHETOTIaflaMHt, TO MEXY PasHbIMU CTpa-
HaMH CYLUECTBYIOT pasinyns. JTa pasHULa Haubonee
oyeBHZIHA B PymMbIHMY B paiioHe, pacTIONOKEHHOM 110
06e croponsl Kapnar.

In Azerbaijan, there are also stretches of road in

the vicinity of the Murovdag and Talysh mountain
ranges which are prone to avalanches.

[n Uzbekistan, the A373 Tashkent-Osh trunk
road can be affected by avalanches in the vicinity of
the Kamchik Pass, a 25-kilometre section of road
receiving annually up to 100 avalanches ranging in
size from a few thousand to 25 000-30 000 cubic
metres.

In Kyrgyzstan, the 248 kilometres between
Bishkek and Osh are particularly dangerous since they
go through the area of the so-called Kogobulak
avalanche, which has in the past swept away up to
three million cubic metres.

Regarding the distribution of snowstorm days,
there is a difference between the different countries.
The most evident difference is in Romania, especially
in the regions located on either side of the
Carpathians Mountains.

Pacuuwennviit ynacmox
asmomazucmpani 8
30He x00a CHeMHCHOI
ABUHDL.

A cleared section of
trunk road in an
avalanche-stricken zone.



B Pecriy6mke MoO/AOBa €XKerOfIHO TPH-YeThIpe
OH C CWIBHBIMH CHETONafaMu 06bMHO HAGMIOAAKTCS
Ha Bayiaxckoit paBHune u B [lo6pyrpke, B TO Bpemst Kak
5—~6 nueit Brog — B baparaue 1 Ha bapnaHckom wiaro.
Ha 3ananHoit pasauHe 1 B TpaHCH/IbBaHHH €XKErOfAHOE
YHC/IO THEH C CHIBHBIM CHETONAJ0M OTHOCHTENbHO
nebosbiuoe (1—3 gHA B cpenreM). ITO TaKoKe CripaBen-
JIMBO IS CEBEPHOM YacTh OnTeHuu U Bamaxuu, Koto-
pble SBAIOTCA 3ALLHLLIEHHOI OT OCAKOB 30HOM.

CUJIbHBIE BETPHI
1 METEJIH

CH/bHbIE BETPBI CO CKOpPOCTBIO Hosee 15 m-c”!
OTHOCATCA K YMCIY ONAaCHBIX TMAPOMETEO-
ponoruyeckux apaedui. OHM HAHOCAT GONBLIOM
yliep6 HapOJHOMY XO3AHCTBY: OBPEXIAIOT THHHU
CBA3YU W BLICOKOBO/IbTHbBIE IMHUH 3/IeKTpOTlepenady,
HapyLIAIOT paboTy TPaHCIIOPTa, BBI3BIBAIOT BOJTHEHHE
Ha MOPAX M BONOXPAHUULIAX, IbUTbHBIE OYPH U Jp.
ITo mapwpyty TPACEKA cunbuble BeTphl Hanbonee
CH/IBHO MPOSABIAIOTCA Ha 105kHOM Kaskase. 3umoi
non BauaHueM CHOWPCKOTO aHTHLMK/IOHA, Ha
10xHOM KaBkase Ha KoAXUACKOH HH3MEHHOCTH
deHbI BOCTOUHOTO HallpaB/leH|sl MOTYT JOCTUTATh
IUTOPMOBO#A  cuabl  (25—30 M-c-!), Hanoca
3HAUMTE/IbHDI y11iep6 TPaHCIIOPTHHIM [TEPEBO3KAM.
MeTtenu cBsi3aHbl BCerga ¢ 6omee MM MeHee
CHWIbHOM MTOTEPEi BUIMMOCTH U CO3[AI0T 3aTPYAHEHMS
B 9KCIUTyaTal My TpaHcnopra. OHY MOTYT HapyluaTh
paboTy THHHF 3NEKTPOIepefay ¥ CTaTh HPHUMHON
CHEXXHbIX 3aHOCOB, TABHH H OT/IOXEHHMI CHETa, YTO
CO3JaeT Cepbe3Hble TIOMEXH Ha JKe/IE3HbIX H aBTOMO-
G1IbHBIX foporax. Ha teppuropun 10)xHoro Kaskasa
no mapuipyty TPACEKA merenu npoucxopst He
4acTo, 3a UCK/IIOUEHHEM YYACTKOB, NPOXOSLIHX M0
nepepaiaM. B 3THX 30HaX cpegHee eKEroAHOE YUCIIO
LHEN C METENbIO COCTaBAET OT ABYX A0 10. B ropax
MOBTOPAEMOCTD MeTe/leH 3HaYHTE/IbHO ITOBBILLIAETCA.

[n the Republic of Moldova, three to four
snowstorm days are reported annually in the
Wallachian Plain and in Dobrudja, while over five to
six days are reported annually in Baragan and the
Barlan Plateau. [n the Western Plain and in
Transylvania, the yearly number of snowstorm days
is relatively small (one to three days on the average).
This is also true for northern Oltenia and Wallachia,
a rather sheltered area.

STRONG WINDS AND BLIZZARDS

Strongwinds of over 15 ms-! are classified as dangerous
meteorological phenomena. They cause considerable
economicloss, damaging telephone and electricity sup-
ply lines, disrupting transportation, causing waves at
sea and on reservoirs and leading to duststorms, etc.
The TRACECA route in the south Caucasus'is serious-
ly affected by strong winds. In winter, under the influ-
ence of the Siberian anticyclone on the south Caucasus,
the eastern direction foehns can reach storm strength
(25-30 ms!) in the Kolkheti Lowland, causing consid-
erable damages to transport haulage.

Blizzards always reduce visibility to some
extent, causing difficulties for transportation. They
can also disrupt the electrical supply lines and result
in snowdrifts, avalanches and snow deposits which
seriously hinder rail and road transportation.
Blizzards do not occur very often over much of the
territory of the TRACECA route in the southern
Caucasus — except for that part of the route going
through mountain passes, an area which receives an
average of two to 10 blizzard days annually. The more
wet western regions report slightly more blizzard
days. The recurrence of blizzards increases greatly in
the mountains.

13
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TYMAHDBI U IT'OJIOJIENHDBIE
OBPA3OBAHHMA

TT0 MHTEHCHBHOCTH PA3/IMYAIOT OUEHB CH/IbHBIE (a/lb-
HOCTb BUAUMOCTH MeHee 50 M), cuibHble (50— 100 M),
ymepenusle (200—500 M) u cabsre (500—1000 M)
Tymanbl. O4eHb CHIbHbBIE TYMaHbl CO3AAIOT 0CcObbIe
npobnembl ans dynxkunonuporanus TPACEKA.
WupycTpHs TpaHCIOPTA HYXKAAETCA B CBEJEHHUSAX O
TyMaHaX M HX TporTHo3e. [IpocTpaHCTBEHHOE
pacripefie/ieHHe YHUC/1a JHEH ¢ TYMaHOM N0 MapLIpyTy
TPACEKA HOCHT «[TATHUCTBIIA» XapakTep, 4To 06yc-
JIOB/IEHO CIOXKHOJT oporpaduedt paccMaTpUBaeMon
TeppuTopuH. YHCTO0 THEM ¢ TyMaHOM 3a rog, konebe-
TCsl B LUMPOKOM IHAMA30He — OT IATH Ha oBepexbe
I'py3un no 259 Ha nonorom cknoHe CypaMckoro
XpeOTa.

MakcuMyM NOBTOpPAEMOCTH TYMaHOB A
BHYTPEHHHMX paitoHOB 10>kHoro KaBkasa npuxopurca
Ha AManasoH TeMiepatypsl oT -3 go +3 °C. [Ina
npubpexHpIx paitoHoB YepHoro u Kacnuiickoro
MOpeH MaKCHMYMBI UHC/Ia CTy4aeB ¢ TYMAaHOM CMellle-
Hbl Ha IManasoH Temnepartypbl ot 4 1o 11 °C. B Pymbr-
HHH CaMble YacThle TYMaHbl CTYYalOTCA B XOMOAHbIH
Ce30H, [IABHBIM 00pa3oM B Hossbpe—MapTe. Makcu-
MajIbHOE CpefHee YHC/IO IHEH C TYMaHOM 3aBUCHT OT
BBICOTBI HaJl YPOBHEM MOP# M cocTaistieT 7— 10 nHel B
PaBHUHHBIX 30Hax 1 20—23 nHs — Ha BbicoTax 6ostee
2000 m.

Ha BceM poTskeHHH TPaHCIIOPTHOTO KOPHAOpa
cyyay ob/ieneHeHys BO3MOXHBI ToBceMecTHO. Ha
HMHTEHCHBHOCTDb 06/IefleHeHHA peluaolliee BIHAHHE
OKa3bIBaeT IIEPECeYEHHOCTh MECTHOCTH, HE TOJIBKO C
BBICOKMMH Xpe6TaMH, HO JaXX€ M C XO/IMHCTLIMH
rpapaMH. B HacTosllee BpeMs 1/1a pacyeTa Harpy3oK
UCIOMB3YIOTCS JaHHBIE O TONILMHE OT/IOXKEHHA JIbA.
[1a nosmydeHus OKOHYaTeNbHOM Harpy3KH JaHHble 00
OTJIO>KEHHH NPHBONATCA K YAEMbHOM Macce TO/I0MeENA.
Kapta (cnpaBa) MO3BONAET HECKOILKO YTOYHHTD

YepHoe mope/
Black Sea

200
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~ 30
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Kacnuiickoe
mope/
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FOG AND GLAZED FROSTS

There are various classes of fog: very thick fog (with
visibility of less than 50 m), thick fog (visibility
between 50 and 100 m), moderate fog (visibility
between 200 and 500 m) and light fog (visibility
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Hucno Onerl ¢ mymaHom
(peeuon Kasxasa).
Number of fog days in
the Caucasus region.

Hndexc zononednnix
HAZPY30K NO PatioHaM @
3akaekasve.

Index of ice accretion by
regions of
Transcaucasia.

IapaMeTpbl HArpy30K i reorpauio 3Toro siB/eH s, 1,
KPOMeE TOTO, Ha OCHOBe PaKTHYECKHX HabMoneH
YCTAHOBHTb 1 000CHOBATb 0CO00 ONaCHble FOJIONEHbIE
paitoHbl 3akaBka3bs (MHAekc 4—6). Ha cxeme Bbife-
JIEHBI M palOHBI, B KOTOPBIX TOXKE MOXKeT HabMoaThest
obeieHeH e, HO €T0 IIOBTOPAEMOCTb MEHbLLUE (MHAEKC
1—3).

Ha BoctoyHoM nobepexxbe Kacnuiickoro mops
CpefiHee YMC/IO AHEH € TOM0IENI0OM YMEHbIIIAaeTCA € 12
(Typnes) no 2 (®opt-1lleBuenxo) B Kasaxctane u no
Hy/1s B TypkMeHHM.

OITACHBIE ABJTEHWA HA YEPHOM
U KACITUMCKOM MOPAX

K omacHbIM AB/IEHWAM Ha MOPSX OTHOCATCA GO/bLIAs
JEOBUTOCTD, O6/IENEHEHHE CYAOB, CTOHBI i HATOHbI,
CH/IBHOE BOJIHEHHE, TPH KOTOPOM BbICOTA BOJIHBI
npeBblllaeT 5 M, a a1 Kacnuiickoro Mops taxxe
KaTacTpoHIecKHe MajieHHe H MOLbeM YPOBHs Hornee
4eM Ha IBa—[Ba C NOJOBHHOM MeTpa. bonbias
71eJOBHTOCTb, OO/IeleHEeHHE CYNOB, 3HAYHTENbHbIE
HAarOHbI M CTOHBI € KaTacTPODHYCCKHUMH MOCTENCTBH-
MU B yca0BHAX Kacnuiickoro Mopsa cpaBHHTEILHO
penku. CHIbHOE BOTHEHHE MOKET Hab/ofaThCA B
no6oe BpeMsa rona B mo6oM paitone CpegHero u
[Oxnoro Kacnua, roe npoxopar mapupyts TPACEKA.

B PyMblHy# IUTOPMBI ABMAIOTCA CAMbIM OITac-
HbIM ABAeHHeM. OHH BAUAIOT Ha IIPHOPEXKHDBIE 30HbI
(3manus Ha Gepery Mops, IIATGOPMBI B 6yXTax, CaMo
nofepesxbe), MOPCKHE COOPYXEHUA U YCTAaHOBKH
(Mopcxue r1aropMbl, TOABOAHBIE TPYOOIIPOBOALI), A
TaKKe Ha HaBUrauuio Ha YepHom mope. LlITopmbl
ABJIAIOTCSA Pe3y/bTATOM CHABHBIX BETPOB (6onee 10
M-c™1), KoTopele MOryT BBI3BaTL GONBILME BONHDI
{60see yeTbipex METPOB), COMPOBOXKAAEMBIE CH/Ib-
HbIMH TEUEHHUAMH B MOPE U CH/IbHBIMU MOPBLIBAMHU
BeTpa Ha nobepexxsbe.

between 500 and 1 000 m). Very thick fog presents
particular problems for TRACECA activities. The
transportation sector needs information and forecasts
of fog. The spatial distribution of fog days on the
TRACECA route is not unitorm as a result of the
complex orography of the regions involved. The
annual number of fog days varies widely, from five on
the Georgian coast to 259 on the gentle slopes of the
Surami Range,

The greatest frequency of fog in inland regions
of the southern Caucasus occurs in the -3 to +3°C
temperature range. In coastal regions of the Black
and the Caspian Seas, the temperature range most
favourable for the development of fogis4 to 11°C. In
Romania, the highest frequency of fog occurs during
the cold season, mostly between November and
March. The highest monthly mean of fog days
depends on altitude — ranging from seven and 10
days in plain areas and between 20 and 23 days at an
altitude over 2 000 metres.

[ce accretion can occur throughout the transport
corridor. The decisive factor in its intensity is the loca-
tion’s relief: high peaks and even hilly ridges are
influential. As regards ice deposits, the load is now
calculated using data on the thickness of the deposit.
The final load is obtained by reducing the latter to the
specific mass of the ice glaze. From the lower map on
the facing page, it is possible to determine the load
parameters and the geography of ice deposition in
addition to identifying, on the basis of actual observa-
tions, the areas of Transcaucasia which are particularly
prone to glaze (index 4-6). The map shows those areas
in which ice deposition may occur in other parts of
Transcaucasia, but less frequently (index 1-3).

On the eastern shore of the Caspian Sea, the
average number of glazed frost days ranges from 12
(Gurev) to 2 (Fort-Shevchenko) in Kazakhstan and
zero in Turkmenistan.
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Ha pymbiHckoM mobepeskbe Yeproro mMops B
nepuor, 1980—1994 rr. saperucrpuposano 1096 ciryyaes
BeTpa co cKopocTsio Gosice 10 M-¢ (npubmanTebHO 73
cyvas B rof). Haubosee 4acTo LUTOPMBI IPUXOIAT C
cesepa (31,7 %) u c 1ora (18,6 %), pexce Bcero — ¢
I0r0-BOCTOYHOTO HanpasiaeHus (4,1 %). Makcu-
ManbHas CKOpPOCTh (NpHM MAaKCHMYyMe LITOpMA)
nabntonanack B nexabpe (40 m-c~! c cesepa), B aBrycre
(32 m-c™! ¢ ceBepa) u B Hos6pe (30 m-c~1 ¢ ceepa). B
COOTBETCTBHH ¢ PHU3HKO-reorpadHUecKUMH YCI0-
BHAMH PYMBIHCKOTO N0o6epexxbs YepHoro mopsa
Haubo/ee ONACHBIM HaNlPaBIeHHEM, OTKYAA AYIOT
BETPbI, ABIAETCA CEBEPO-BOCTOK.

BonHbl BO BpeMsA ILTOPMOB 3a 3TOT IEPHOS
DOCTHIA/IM BbICOTBI 60/16€ 10,5 M, TPUXO/LSl C CEBEPHOTO
¥ CeBEPO-BOCTOYHOT O HANPAB/IEHHH] C MHTepBaTaMH 9,2
1 9,6 CEKYH[ COOTBETCTBEHHO.

Teuenus c ceBepHOro HAITPaB/IEHHS, SIB/LIOLLIErO-
sl npeo6/1aJaloL UM, CTY4alOTCH €KErOfHO ¢ MOBTO-
pAeMOCTbIO 15—23 %, B TO BpeMA Kak TeYeH s € 3arana
M BOCTOKa — TOJIbKO C IOBTOpAeMOcTbIo 7—11 %.
MaxcuMasIbHas CKOPOCTb TeYeHHI B I0KHOM Halpas-
JIeHMH COCTAB/IAET NIPHEIM3UTEbHO 0,75 M-c™.

B pesynbTare B3aMMOLEHCTBHA MEXTY BETPOM H
MOBEPXHOCTHIO BOJBI H BO3EACTBUS BOJIH YPOBEHb
BOJIBI B IPUOPEXKHBIX 30HaX H3MEHAETCA B 3aBHCH-
MOCTH OT CKOPOCTH M HalpaB/leHUs BeTpa. B 30He
KoHcTaHubl ypoBeHb BOJBI MOXET [JOCTHUIaTh
OTMETKH 79 cM.

OnHUM U3 paspyLUHTETBHBIX BO3AEHCTBHHA
LLITOPMOB fABIAETCH MOBPEXIECHHUE UIH Pa3pyLLIeHHe
MOPCKHX COOPY>KEeHHF ¥ YCTAHOBOK, IIPHUYEM HEKOTO-
pble U3 HUX 6bUIN HEBEPHO CIIPOEKTHPOBAHDI HITH
IUIOXO NOCTPOeHbI. [IpuMepb pa3pyLues i, BbI3BaH-
HBIX LUTOPMaMH, BKJIIOYAIOT MOBPEXAEHHA 3allu-
THBIX COOPY>KEHHI Ha I0XKHOM T06epexbe, a TakKe
HedTe[0ObIBAIOLHUX YCTAHOBOK B OTKPbITOM MODE.
HpyruM OTpHLATENBHBIM BO3IEHCTBUEM ILTOPMOB
ABJISAETCS TIPOLIECC IPO3HH, KOTOPbIH NPOMCXONMT Ha

DANGEROUS PHENOMENA
ON THE BLACK
AND CASPIAN SEAS

Dangerous phenomena at sea include large amounts
ofice, ship icing, surge, rough sea with wave height of
over five metres, and wide fluctuations in level of over
2 to 2.5 metres. Except for rough seas, the other
phenomena are relatively rare on the Caspian Sea.
Rough seas can occur at any time of the year in any
part of the central and southern Caspian which is
crossed by the TRACECA routes.

In Romania, marine storms are the most danger-
Qus phenomena. They affect coastline areas (seaside
buildings, harbour platforms, the coast), marine
buildings and installations (marine platforms, under-
water pipes) and navigation on the Black Sea. Marine
storms result from strong winds (over 10.m s!) which
can create high waves (over 4 metres height) with
strong currents and gusts on the shore.

In the Romanian coast of the Black Sea, there
were 1 096 instances (approximately 73 every year) of
wind over 10 m s-! between 1980 and 1994. The most
frequent storms occurred in the northern (31.7 per
cent) and southern (18.6 per cent) directions, and the
fewest in the south-eastern (4.1 per cent) direction.
The maximum velocity (at the peak of the storm)
occurred during December (40 m s-! from the north),
August (32 m s°! from the north) and November
(30 m 57! from the north). According to the physical
and geographical conditions of the Romanian side of
the Black Sea, the most dangerous direction to which
wind will blow is to the north-east.

The waves caused by storms during this interval
reached heights of over 10.5 metres from the north
and north-eastern directions with intervals 0f 9.2 and
9.6 seconds, respectively.

Currents from the north — the predominant

direction — occur annually between 15 and 23 per




pyMbIHcKOM robepexkbe HepHOro Mopst U Kacaetcs
Kak GeperoBO¥t JIMHMH, TaK U NOABORHON YaCTH
6eperoBoro CK10Ha.

JIEHOOBPA3OBAHUE, JIPEU® JIbJIA
1M OBJIEJEHEHHME CYJ1OB

Io xapaxTepy nenoBoro pexxuma Ha Kacritckom Mope

MO>KHO BBIIE/IUTD YeThIpe 0OIACTH:

a) 0061acThb, ©XXerogHO NOKPbIBAIOLLIAACH YCTOM-
YMBBIM JIbAOM, 3aCTaBAAOLIUM IpeKpaliaTh
HaBHTALIHIO;

b)  obmacTb, eKeTOHO MOKPBIBAIOLIASACS IUTABYUHM
WIH HEYCTOVUMBBIM HEITOABHKHBIM /IbAOM, [1I€
HaBMTalUMA B TeYeHNeE 3UMbI TTOIAEPXKHBACTCS C
MIOMOLUBIO /IEAOKO/IOB;

¢)  0bnMacTb ¢ HAMYHEM B OT/E/IbHbIE TOABI IPHHO-
CHMOTO C CEBEPA H/IH MECTHOTO /Tb/id, BPEMEHHO
3aTPYAHAIOLLETO HABUTALIHIO;

d) Bxmwoyalouias riybokosonHsle (6omee 200 M)
yuactku Cpemtero u FOxHoro Kacrms obnacrs, B
KOTOPOH 1€/, HUKOTJa He o6pasyeTcs.

B xonmonnble ¥ 3KcTpeManbHO XOMOOHbIE 3HMbI
NeAAHOM ITOKPOB JIO/THOCTBIO OXBATbHIBAET IIEPBbIE TPH
obnactu. B Cpennem Kacruu BeposITHOCTD Jlef0-
obpasoBanus yObiBaeT K Iory ¢ 70 % B pajtoHe Maxau-
kel 10 20 % y CymranTa 1 ¢ 36 % B paiione AKTay 10
30 % B sanuse Kapa-Boras-T'on. 3a ucknovyenuem
MenkoBoaHbIX KpacnoBomckoro n Typkmenckoro
3a/1MBOB, B I0xxHoM Kacnuu npouecc nefoobpasoa-
HHSAl — AB/IEHHE Ype3BbIYajiHOe peaKoe (BepOATHOCT
0K0/10 5 %). BepoATHOCTb MOABJEHHUA MOLLHLIX
TNPHHOCHBIX 1bA0B B paftone Maxauxambl paBHa 47 %, y
JHepbenta — 37 %, y HusoBo npucranu 1 Koispii-
Bypyna — 25 %, y Cymranta — 14 % 1 y ceBepHOro
nobepexnbs AnwepoHa — 6 %. Ina Bo3o6HoBIEHNA
paboTLI TOPTOB JIel B3/laMbIBA/ICA OYKCHPaMHU JIEHO-
KOJIbHOTO THMA, U paboTa dpoTa mpogoKanach B
TSDKE/IbIX JIENOBBIX YCTOBHAX.

cent, while currents from the west and east, occur only
between 7 and 11 per cent. The maximum current
speed towards the south is approximately 0.75 m s-!.

As a consequence of the interaction between the
wind, the surface of the water and the effect of the
waves, the sea-water level in coastal areas fluctuates
depending on the velocity and the direction of the
wind. In the Constanta area, sea-water level can reach
79 centimetres.

One of the disastrous effects of storms is damage
or destruction of marine constructions and installa-
tions, some of them having been badly designed or
built. Examples of destruction by marine storms
include damaging sea walls on the southern coastline
as well as of the oil extraction installations at large.
Another negative effect of marine storms is the
erosion process that takes place in the Romanian
coast of the Black Sea both in the shoreline and under-
water.

ICE FORMATION, DRIFT ICE AND
SHIP ICING

[n terms of ice, the Caspian Sea may be classified into

the following four areas:

(a) An area covered every year by fast ice, which
prevents navigation;

(b) Anarea covered every year by floating or unsta-
ble fast ice, through which navigation in winter
can be maintained with the help of ice breakers;

(c) Anareawhich in certain years has ice which has
drifted from the north or has formed locally and
which causes temporary difficulties for naviga-
tion; and

(d) Anarea in which ice never forms, including the
deep-water (over 200 m) sections of the central
and southern Caspian.

During cold and extremely cold winters, the first
three areas are totally covered by ice. [n the central
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B 04yeHb penKHX C1y4asax B CypOBble 3UMBI Ha
Kacmiiickom mMope Habmopaercs ob/1efileHeHHe Cy/I0B.
30HbI OIIACHOTO 00JIeleHEHHA MOTYT BO3HHKATD C
nexabps no despanb pu TeMIEpaType BO3ayXa B
Auarasore -5 ... -10 °C 1 Temnepatypsl BOAibI OT 0 10
-1°C. B oTcyTCTBHE BOMHEHNS, KAK ObI HY TIOHWKaMach
TeMIlepaTypa Bo3iyxa H BOZbI, 06/leIeHEeHHe He BO3-
HukaeT. K ob/1eieHeHHIo 1 oTepe OCTOHYHBOCTH CyoHA
MOXXET NPUBECTH 3UTMBAHHE €r0 BOMHAMH [TPH CWILHOM
BETpe CEBEPHOTO0, CEBEPO-3aIIa[IHOTO i CeBEPO-BOCTOY-
HOTO HaITpaB/IeHHH 1 MPH HU3KHX TeMIIepaTypax BOAbI 1
BO3Iyxa. M3BecTHO 06/1eneHeHue cynos B HOs6pe 1910T.,
KOrfia MOrH6/10 MHOTO CYLOB U 6ap3K, a YHC/IO SKEPTB
rpesbiciio 300 yenosek. 3aduKcHpoBaHo 06/1e1eHeHHe
CynoB 3UMO¥1 1968—1969 1. 4B 1976T.

KATACTPOPHMYECKHWE KOJTEBAHHWA
YPOBHA, HAT'OHBI Y CI'OHBbI

Ta yacTb YepHOro Mops, Mo KOTOpPOH NMPOXOAUT
TPACEKA, B uactHocTH 30Ha [loTH-bBatymu,
XapaKTepHU3YyeTcsl CYOTPONHYECKHM KIMMATOM,
KOTODBIN ONpefeNseTcss Kak reorpadHuecKoi
CHTYaLHeN, TaK W OBl UPKyNsLHer aTMocdepbl.
CEBUT MHTEHCHBHOCTH H MECTOIONOXEHHUSA
arMocdepHOro 6apHUuecKoOro LEeHTpa OKa3blBaeT
BAMHHE Ha OBLYIO LIHPKYNSAUHIO aTMOChepbl Haf,
YeprasiM MopeM. 3UMOIL, IPU PacIPOCTPAaHEHHUH
a3MaTCKOTo aHTHUHKIOHa Ha Bocrounyio Espory, Ha
YepHoM MOpe HAUMHAOTCA YCTOHIMBBIC CHAbHbIE
BETPbl, IPHHOCALLME XONOAHbIE W AOBOABHO CYXHE
Macchl KOHTHHEHTA/IbHOTO BO3MYXa CPeJHHX LIKPOT.
bonee MATkMit a3sMaTCKHIl aHTHUMKIOH MOXET
CONefCTBOBATL PAa3BMTHUIO LHKIOHHYECKOH aed-
Te/JIbHOCTH Ha YepHOM MoOpe, pe3yabTaTOM Yero
CTAaHOBUTCSA NOBbILLIEHHE TEMIEPATYPbl M CHAbHbBIE
ocagku. Jlerom YepHoe Mope HAXOQUTCA MOR
B/IHSTHUEM CYOTPONHYECKOrO aHTHLMI/IOHA, KOTOPbIH
XapaKTepH3YeTCsl JUIHTE/IbHBIMU MepHofiaMu ClabhIx

T. Robinson

Caspian, the probability of ice formation falls from
70 per cent in the Makhachkala region to 20 per cent
in Sumgait and from 36 per cent in the Aktau region
to 30 per cent in the Gulf of Kara-Bogaz-Gol. Apart
from the shallow Gulfs of Krasnovodsk and
Turkmenia, ice formation in the southern Caspian is
extremely rare (the probability is about 5 per cent).
The probability of significant drift ice moving in is 47
per cent in the Makhachkala region, 37 per cent in

O6nederesuias goluixa
anemomempa.

An iced anemometer
tower.



BETPOB U OTCYTCTBHEM 0CaAKOB. LIMKIOHBI pa3BHBa-
I0TCS NPH TIPOXOXKAEHHH IONAPHBIX (PPOHTOB,
KOTOpbIE JAI0T MHOTO OCafIKOB. B 3TOM pernoHe Becb
rog npeo61agaioT 3anafHble BETPbI, XOTA 3UMOIH
BO3pAaCTaeT MOBTOPAEMOCTb BOCTOYHBIX BETPOB. 14
BCeX HallpaB/IeHU BeTpa Npeob/1afaoiias CKOpoCTh
cocrapser 1—5 m-¢™!. Makcumanbuas ckopocTh
Berpa (18—24 m-c™1) xapakTepHa st BOCTOUHBIX,
IO>KHBIX M 3aIIaJHBIX BETPOB, MaKCHMaAbHaA CKOPOCTD
KOTOpbIX yacto nocruraer 20 m-c~!. [IpeoGragarowee
Hanpap/IeHHE MOBEPXHOCTHBIX TEYEHUHA — I0KHOE H
1oro-sanagHoe. CKOpOCTb Te4eHU U3MEHAETCA B
npenenax 0,15—0,40 Mm-c~l exxerogHo. MakcuManbHas
CKOpOCTb Hab/TIONAeTCA B AHBAPE, @ MUHUMATbHAS —
B aBTycTe-CeHTAOpe. MMHUMaNbHAs TEMIIEpaTypa
BO3/yXa B PeTHOHE MOXKeT AOCTHraTh —10 — -15 °C,
XOTSl TeMIIepaTypa NOBEPXHOCTH MOPA He MajfaeT
Hmwxe 5 °C. Tloatomy cyma u coOpyXeHHS,
Haxo/sALI1ecs y T06epeskbs, 3HMOM He MO BEPXKEHbI
BO3[EHCTBHIO IbJA.

XapakTepHOH 4epToit caMoro 60/1bLIOI0 BHYT-
peHHero Bogoema 3emnn — Kacnuitckoro mopsa —
ABIAIOTCA KOeOaHUSA ero YPOBHA B 6O/IBILUX ITpe-
nenax. [lanenue yposHsa B nepuop 1930—1941rr. #
NoxbeM YPOBHA B nepuoz, 1978—1995 rr. cocraBru
cooTBeTcTBeHHO 1,8 1 2,4 M (3kcTpeMymsl 3a 100 siet). M
najeHHe, H IOABEM YPOBHSA HaHECHH MHOTOMMII-
JIMOHHDbI YIIIep6 HAPOXHOMY XO3SHCTBY.

ITapenue ypoBHA NPHBOAMT K YMEHbLUEHHIO
rTyOHH Y TPHYAIOB, 06METeHHIO KaHAIOB, BBIXOMY H3
CTpOSA MOPTOB, YANHHEHHIO IYTH U YAOPOJKaHHUIO
CTOHMOCTH TIepeBO30K, YMEHbLUEHHIO Hauboiee
NPOAYKTHBHOH PbIGONIPOMBIC/IOBO YaCTH BOTHOM
IUIOLANH U KOPMOBO¥ miiomagt pet6 u T. 0. Ilpu
nojbeMe YPOBHA MOpe 3aTOIUIAeT OGLIMPHBIE ILIO-
LIAJ(H C HAaCETEHHbIMH ITyHKTaMH, IPOMBILLUIEHHbIMH
O6BEXTAMH M CEbCKOXO3AACTBEHHBIMH YTOALAMH. B
1995 r. 3aTOM/IEHHAA NTOC/E MOAbEMA YPOBHS IUIOLLAAbL
npesbruana 20 Toic. kM2, B AsepGaiimkane nom Booit

Derbent, 25 per cent in Nizovaia Pristan and Kyzyl-
Buruna, 14 per cent in Sumgait and 6 per cent in the
northern coast of Apsheron. Ice-breaking tugs are
used to get the ports working again and the fleet
continues to sail under difficult ice conditions.

The icing of vessels occurs in rare cases during
severe winters on the Caspian Sea. Dangerous icing
zones can occur from December to February when air
temperature is between -5 and -10°C and water
temperature is between 0 and -1°C. Where the sea is
calm, icing cannot occur no matter how low the
temperatures are. Wave splashing combined with a
strong northerly, north-westerly or north-easterly
wind and low water and air temperatures cause icing
and loss of vessel stability. Vessel icing in November
1910 led to the loss of many ships and barges and over
300 human lives. Icing also occurred in the winter of
1968-1969 and in 1976.

FLUCTUATIONS IN
SEA LEVEL AND SURGES

That part of the Black Sea which is in the TRACECA
route, particularly the Poti-Batumi area, is character-
ized by its subtropical climate, which is determined
both by its geographical situation and by the general
atmospheric circulation. The shift in the intensity and
location of the atmospheric baric centre influences
the general atmospheric circulation above the Black
Sea. In winter, with the distribution of the Asian anti-
cyclone to eastern Europe, steady and strong winds
arise in the Black Sea, bringing cold and rather dry
continental air masses of moderate latitudes. The
milder Asian anticyclone can promote the develop-
ment of cyclonic activity on the Black Sea, resulting
in an increase in temperature and heavy precipita-
tion. In summer, the Black Sea is under the influence
of a subtropical anticyclone characterized by long
periods of weak wind and no precipitation, Cyclones
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OCTaNHCh 20 KM ¥ee3HOJOPOXKHBIX THHUH 1 60 KM
ABTOMOOMWIbHBIX [OPOT.

3a nocnenHee cronerue Ha Kacnufickom mope
Ha6/TI0[A/MCb BOCEMb HATOHHBIX JIOBbILUEHHH YDOBHS.
pe3BbIYaiiHO CH/IbHBLT HATOH € KaTACTPODHIECKUMH
HOC/eNCTBUAMY UMeN MecTo 10—13 roabpsa 1952 .
ITpy cMIbHBIX HArOHAX IUHPKHA 30HLI 3aTOTIICHUSA
Moxer focturats 20—30 kM, a ob1as rniowans
satoruienus 15—20 Toic. kM2, B 1952 1. 66110 pasmbITo
TIO/IOTHO YKe/IE3HOM OPOTH, 3aTOI/IEHbl HAaCe/IeHHble
IYHKTBI, paspylleHbl NPHOPeXHbIe COOPYKEHHU.
Pri6aubu cyna 6buty 3a6porniens Ha 20— 30 kM BrTy6b
TEPPUTOPHH, HMETHCH YeT0BEYECKHE JKEPTBbI. B XX
BeKe HaGMIOaHCh NEBATH CTUHXHIHBIX MOHHKEHHI
ypoBHa. CaMbIi HU3KMIH yPOBEHD 3aPETHCTPHPOBAH Ha
Ceseprom Kacnuu Impy 3amaHbIX LITOPMAX B IEPHOL
1977—1978 rr. Ilapenue ypoBHA [PH TAKHX HCKJTIOYH-
Te/IbHBIX CTOHAX MOXKET HOCTHUTATD 2,5 M, a IIy01Ha Ha
JTMMUTHPYIOIIHX y4aCTKaX KaHa/0B OKasblBaeTcs
HEAOCTaTOYHOH /151 TPOXOAa CYAOB, H OHM HAYT C
HeJOTPY3KOH, @ TAKXKe 00CHIXAIOT O6LUHMPHbIE ME/IKO-
BO[IbA BAOJIb Geperos.

ITOPMBI YU IITOPMOBOE
BOJIHEHUE

Ha KacrmitckomM MOpe IUTOPMBI M CHIIBHOE BOJTHEHHE
OKa3bIBAIOT Pa3/HYHbIe BO3AEHCTBHA Ha perioH. beso-
nacHas 3KCMIyaTauusA CyfOB, THAPOTEXHHUECKHX
COOPY>KEHMHI M IPYTHX 06beKTOB OrPaHHYHBAETCS
Pa3sHbIMH MIOPOTaMH CKOPOCTH BeTpa. s KpynHo-
TOHHAYKHBIX CYJOB H H30THPOBAHHBIX OCHOBaHUH B
OTKPBITOM MOp€ ONacHbI BeTpbl B 10 62/U10B U Ho1€e.
CoOTBETCTBEHHO XapaKTepHCTHKA LTOpMOB B Kac-
TIHIICKOM MOpe JaeTCA [IPH CKOPOCTAX, PABHbIX HIH
npesbiwaonpx 10, 15 1 20 m-c™1, a B orgenbubix cy-
yasx u ipu 25 m-c~ L. Hanbonee wropmosbimi Ha Kac-
NHH ABAIOTCA palioHbl Maxaukannl, AMILepoHa
(samagroe mobepexne), Qopr-llleByeHko wu
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are developed with the passing of polar fronts, which ~ Mwuozonemnue

create heavy precipitation. Western winds prevail all  xone6anus yposus
year in this region although, during winter, there isan  Kacnuiickozo mops,
increase in the recurrence of eastern winds. For all  sapezucmpuposannsvie
wind directions, the speed of 1-5 m s prevails. The  na godomeprom nocmy
highest wind speed (18-24 m s-!) is characteristicof 2 Baxy.

eastern, southern and western winds having a Multi-annual
frequent maximum wind speed of 20 m s-!. The
prevailing direction of surface water currents is
southern and south-western. The speed of the
currents fluctuates within the limits of 0,15-0.40 m s-!
annually. The maximum speed is observed in January

fluctuation in the
Caspian Sea level
measured by the Baku
staff gauge.

and the minimum in August-September. Minimum
air temperature in the region can reach -10 to -15°C
although the sea-surface temperature does not fall
below 5°C. Therefore, vessels and construction found
along the coast are not affected by ice during winter.

A characteristic feature of the Caspian Sea, the
world’s largest inland reservoir, is the considerable
fluctuation of its water level. In the period from 1930
to 1941, the water level decreased to a century-low
1.8 metres, while a century-high 2.4 metres was
recorded in the period from 1978 to 1995 — with
both extremes leading to enormous economic losses.



Ocmakada Ha
Kacnuticxom mope.

A pier on the Caspian
Sea.

(BocTO9HOE
[ITopMoBOIi BeTep 1 €ro CAEACTBHE, LITOPMOBOE

Kapa-boras-T'ona ro6epexnpe).
BOJIHEHMeE, IPeCTaBAAIOT CEPbE3HYIO YTPO3y A/
HOpPMaJbHOM paboThl MODPCKOTO TPaHCHOPTA,
0COBEHHO CYLIOB, 06CAKHUBAOLLMX MOPCKHE 6YPOBbIE,
PacrooKeHHble HA OTAENBHBIX OCHOBAHHUAX.

Ha KacnuitckoM MOpe MOTYT pa3BHBaThCs BeCbMa
KpY[HblE BOJIHBI. BONHBI BBICOTOM NATH METPOB
HabMIOfAIOTCA EXKETONHO, a BbicoTOM 10 M 1 Hotee —
[IPMMEPHO OJMH Pa3 B IATH JIeT. [1paKTH4eCKH BOMHBI
BBICOTOM MATH METPOB H 6o/iee MOryT HAOMIONATHCS B
nmo6oe BpeMs rofa, npHyeM JeTHHE IUTOPMBI He
YCTYIIAIOT [10 HHTEHCHBHOCTH 3hMHKM. Ha kapTax (cm.
C. 22) npencTaBaeHb! PeXKHMHasA 06eCIIeYeHHOCTD
BBICOT BOJIH 60J1€€ NATH METPOB H 060061LIeHHbIe MOJIst
HaubOoNbIIUX BHICOT BOMH. Kak BUAHO M3 KapThl,
Haubo/1ee HECTIOKOHHBIM PAfOHOM ABISIETCA 3aIIaaHAast
yactb CpenHero Kacrms.
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A decrease in water level can cause loss of depth
in canals and affect mooring operations, hinder the
operation of ports, increase the distance, the time and
the cost of shipping, and reduce the size of the area
that can be exploited by the fishery industry and the
feeding-ground for the fish, etc. When water levels
rise, large areas are flooded, including villages, indus-
trial and commercial buildings and lands used for
agriculture. In 1995, over 20 000 square kilometres
were flooded after a rise in level. Azerbaijan experi-
enced 20 kilometres of flooded railway lines and 60
kilometres of flooded roads.

Over the past century, the level of the Caspian
Sea has risen eight times as a result of severe surges.
An especially severe surge, with disastrous conse-
quences, took place on 10-13 November 1952. When
this occurs, 20 to 30 kilometres can be affected and the
total flooded area can reach 15 000-20 000 square
kilometres. The 1952 flood washed away a railway
line, flooded towns and destroyed coastal structures.
Fishing boats were washed 20 to 30 kilometres inland
and human lives were lost, The twentieth century saw
nine severe decreases in water level due to surges. The
most dramatic record-low water level ever recorded in
the northern Caspian Sea occurred as a result of the
westerly gales of 1977-1978. When this happens, the
water level can drop by up to 2.5 metres, thus seri-
ously limiting the passage of vessels through canals as
well as the load that can be transported and water
banks dry up.

GALES AND STORM WAVES

Gales and rough seas affect the Caspian region differ-
ently. Differing levels of wind speed can affect vessels,
dams and locks and other structures. Large vessels
and free-standing platforms on the open sea are at risk
when winds blow stronger than 10 on the Beaufort
scale. Information is provided when gales on the
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CUTYALIMSL, CTOXWBIIAACH B
HAIIMOHAJIbBHBIX
T'MIPOMETEOPOJIOT'MYECKHMX
CJIYKBAX

Cno>XHBLIAsACA CHTyalHs 4yacTO He N03BOAAET
NpencKas3aTh TOKaAbHbIe ABAeHHA (0COOEHHO B
pafioHaX TOPHBIX H MOPCKHX MapLIpPYyTOB),
KOTOPbl€ IPHBOAAT K Pa3pyLIEHHIO OPOT, MOCTOB,
TIPHYA/IOB M OPYTHX TPAHCIIOPTHBIX COOPYKEHHIA.
HMeeT MecTO KpaiiHe TAXENO0€ MONOXEHHE C
npubopaMH, CHCTeMaMH M 060PYAOBAHHEM JUISK
nposeneHHs HabmoneHuil. MMeolmecs TexHu-
YecKHe CpeCTBA H3HOLIEHbI, ¥ GONbILIMHCTBO U3
HHX HY>X[2eTCs B 3aMeHe 1M peMonTe. He ynaetca
MX CcBOeBpeMeHHas mnoBepka. HopmanbHoe
dbyHkuMoHHpoBaHue cucTeM c6opa u pacnpo-
CTpaHeHHs HHGOPMALIWKU OC/IOXNHAETCA B CBA3H C
PE3KHUM YIOPOXKEHHEM CTOMMOCTH YCITYT H APEH/bI
CBA3M, A TAKXXE TE€JEKOMMYHHKAIMOHHBIX U
TEXHHYECKHX CPEICTB.

HMC npenocraBasior notpebuTenio mere-
OpOJIOTHYECKHE, PEeYHble T'MAPOJOTHYECKHE,
aBMALMOHHbIE, MODCKHE THAPONOTHYECKHE H
CHETrOJIABUHHbIE TIPOTHO3BI, 4 TAKXKE MHOTO/IETHHE
CTATHCTHYECKHE XapaKTEPUCTHKH THAPOMETEOD-
POJIOTHYECKMX IapaMeTpoB M IapaMeTpPOB
3arpA3HeHHsa OKpyxamoieil cpeabl. OpgHaKo
Ka4eCTBO BhILLIEIepeYHC/IeHHbIX BULOB HHDOP-
MaLMOHHOH NPOAYKLIUK HAXOAMTCA HE Ha DO/DKHOM
yposze. Kpome Toro, nepedciienHble BUObI HHGO-
PMallHOHHOM NMPOAYKIHH IIpeJHA3HAYaAIOTCA B
OCHOBHOM /il OOILEro IO/Ab30BAHMA H NHUIbL
YaCTHYHO MOTYT ObITh HCIIO/Ib30BAHbI /1A THAPOME-
Teoponornyeckoro obcmyxuanua TPACEKA, nna
KOTOpOTO notpebyercs cosfanue 6onee crenu-
alM3MPOBAHHBIX WHDOPMALMOHHBIX H OPYTHX
BHIOB ycIyr. Hy)HO coCTaBasaTh O0/ee AeTanu3H-
POBaHHbIE NIPOrHO3BI THAPOMETEOPONOTHYECKHX

Kacmifickoe stope
Caspian Sea

Caspian Sea exceed 10, 15 and 20 m s'! and, in some
cases, 25 m s-!. The Caspian regions most affected by
gales are Makhachkala, Apsheron (western shore),
Fort-Shevchenko and Kara-Bogaz-Gola (eastern
shore). Gales and the resulting storm waves seriously
threaten the normal operation of marine transporta-
tion, especially of those vessels serving free-standing
oil platforms.

Very high waves can occur on the Caspian Sea.
Generally, five-metre waves are recorded every year
and 10-metre waves or higher about every five years.

Five-metre waves or higher can occur almost any
time of the year; summer gales are no less intense than
winter ones. The map above shows the frequency of
five-metre waves and the generalized fields of the great-
est wave heights. As can be seen, the most affected
region is the western part of the central Caspian.

Kacrutitckoe mope
Caspian Sea

Beposmuocmy (%)
80/IH, NPEBLIUAOULUX
5 m, namunpoyenmHoi
oBecnevenHocmu (a).
O60o6ujenHoe

IKCMPeMANbHOE 1noJe
avicom 60aH (M)
NAMUNPOYEHMHOT
obecnevernocmu (b).
Wave height according to
(a) percentage of five-metre
waves occurring with five
percent probability; and
(b) generalized field of
maxinium wave height
(metres) occurring with five
per cent probability.



(a)

(b)
(c)

(a)

(b)
(c)

HYDROMETEOROLOGICAL SAFETY
OF TRACECA

The main goals of the proposed Hydrometeorological Safety of TRACECA
(HYMES-TRACECA) Project are:

To create a regional system to provide operational hydrometeorologi-
cal predictions and data to the region's transportation infrastructure
and organizations;

To create a regional monitoring, alert and early-warning system; and
To set up a database and an automated information system for the
transportation sector.

The project activities are divided into two stages. The firststage involves:

Restoring and developing the observational network for land, coastal
and marine stations and posts, vessel observation networks and inter-
national observation data exchange networks as well as providing
satellite observations on the conditions of the route;

Developing techniques for short- and long-range weather, hydrological
and marine forecasts for the route; and

Studying the main sections of the route, classifying them in terms of
their severe weather conditions, carrying out an inventory of objects
and structures found on them, and determining their characteristics,
resistance, etc,

The second stage includes:

(a)

(b)
(c)

Installing observational equipment on the road sections of the route,
posting appropriate warning signs and setting up an operational early
warning system;

Coordinating the activities of the national centres and providing direct
services to the transportation industry; and

Issuing information and prediction bulletins and climatic atlases for
the TRACECA route.
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PRESENT SITUATION

OF THE NATIONAL
HYDROMETEOROLOGICAL
SERVICES

Currently, it is not often possible to predict local
phenomena (especially on mountainous and marine
routes) which cause the destruction of roads, bridges,
berths and other transportation structures,

The situation regarding observation devices,
systems and equipment is very difficult. The existing
equipment is obsolete and most of it needs to be
replaced or repaired. [t is not possible to keep up with
the calibration. The normal operation of the informa-
tion collection and distribution system is made
difficult by the rapid rise in the cost of services,
communicatidns, telecommunications and technical
equipment,

The NMSs provide meteorological, hydrologi-
cal, aviation, marine and avalanche predictions.
Multi-annual statistical information is provided on
hydrometeorological parameters and environmental
pollution. However, presently, the quality of this
information is not as good as it should be. In addi-
tion, these products are mainly intended for general
use and are of limited use in the meteorological
services for the TRACECA route, which needs more
specialized information and other services, More
detailed hydrometeorological forecasts need to be
produced, especially of specific phenomena such as
avalanches, mudflows, glazed frosts, fogs, etc,
Hydrometeorological and environmental pollution
monitoring services, therefore, need to be updated
gradually.
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YC/IOBUH, 0COGEHHO TakHuXx cHeunduueckux
AIBJICHUIT, KAKMMH ABJISIOTCA CHEXXHbIE TABUHBI H
cefieBbIe IIOTOKH, FO/IOJIEN, TYMaHB! H Ap. [ToaToMy
TpeGyeTCs oaTarHas MoIePHHU3ALHS AeSTe/IBHOCTH
B 06/1aCTH rHAPOMETEOPOOTHH U MOHUTOPHHTA
3arpA3HEHHs OKPY>KAKOLIEH Cpefibl.

ITMAPOMETEOPOJIOTUYECKOE
OBECIIEHEHME BE3OITACHOCTHU TPACEKA

OcHOBHbIE LIeNH IpeIaraeMoro poekTa « [ HIPOMETEOPOIOFHYECKOe
obecrneyenne 6esomacHoct TPACEKA (THMEC-TPACEKA)» cocToAar B

CIemyIoLeM:

a)

b)

¢)

CO3JaHHE PETHOHA/NIbHOM cucTeMbl obecrieueHys onepaTHBHBIMH
THAPOMETEOPOIOTHYECKHMHM TIPOTHO3aMM M JAHHBIMH OPTaHH3aLI1i
TPaHCIIOPTHOMA HH(PACTPYKTYPhI perHoHa;

CO3[JaHH€E PETHOHAILHOW CHCTEMBI MOHUTOPHHTA, MPERYTIPEXKACHUSA H
OITOBELLIEHHS;

dbopmupoBaHHe 6aHKOB JaHHBIX H CO3laHHE ABTOMATH3UPOBAaHHOM
Mﬂdpopmaunox-moﬂ CHCTEMBI II)1 TPAHCIIOPTHOM OTPaC/IH.

,H,CHTCHbHOCTb B paMKaxX NMMPOEKTA NOApasAe/AeTCA Ha 1Ba dTarla. Ha nepBoOM
JTalle NpeaycCMaTpHBaeTCA:

a)

b)

0)

BOCCTAHOBJIEHHE M Pa3BUTHe' HABGMIONATENbHON CETH Ha3€MHBIX,
NPpHOPEXKHDIX, MOPCKUX CTAHLIMI H [IOCTOB, CETH CyIOBbIX HAO/MONeHUI,
CeTH MEXHALIMOHA/IBHOTO 06MeHa HaHHBIMH Hab/MIONeHHIT, pa3BHTHE
CIyTHUKOBbIX Hab/IONEHHUI 32 COCTOSIHHEM TPACChl;

paspaboTka METONHMK KPaTKO- H JOJATOCPOYHOrO IPOrHO3HPOBAHHA
TOTOJIbI, THAPOIIOTHYECKMX H MOPCKHX IIPOTHO30B 110 TPACCE;
HCCIEIOBaHHE OCHOBHBIX YYacCTKOB TPAacchl, X Kiacci(HKalusa B
OTHOLLIEHHH OIIACHBIX SBAIEHHWI TOTO/bI, HHTEHTAPU3aLHst 060bEKTOB U
COOPY>KeHHM, ONIPENE/IEHHE HX XapaKTEPUCTHK, CTENEHH YCTOMIHMBOCTH U T. /1.

Bropoiiatan Bnoyaer B cebs:

a)

b)

€)

YCTaHOBKY TeXHHYECKUX CPeACTB Hab/MI0eHHIT Ha IOPOTax TPacchl,
OCHAILIEHHE HX COOTBETCTBYIOUIMMH NPERYIIPEAUTENbHbIMU 3HAKAMH U
OpraHM3alMIO CHCTEMBbI OTIEPATHBHOTO OTIOBEILICHHS;

OCyLUeCTB/IEHHE KOOPAMHALMH paboThl HalMOHA/IbHBIX LIEHTPOB,
HeroCpefICTBEHHOE OOCTY>KHBAHHE TPAHCIIOPTHON OTPACIIH;
peryaspHoe Hananue HHGOPMallHOHHO-IIPOTHOCTHYECKHX O10/UTeTeHe!
Y KIMMaTHYeCKHUX aT/1acoB 1o Mapiupyty TPACEKA.
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