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ITPE,Il;I1CJIOBI1E

PaJpa60maHHaJl EBponeucKUM COlO30M npu compyoHu'IecmBe
cPJlOOM CmpaH-'111eHOB npOZpaMMa «TpaHcnopmHblu KOPUOOP
EBpOna-KaBKaJ-A3UJI» (TPACEKA) cmpameZU'IeCKU BaJ/CHa
OllJl 3KOHOMU'IeCKOZO pa3BUmUJI UcOBepUleHcmBOBaHUJI
mopZOBblX CBJl3eU BXOOJll~UX BHee zocyOapcmB-napmHepOB.
OHa cnoco6cmByem 6011ee mecHoMy compyoHu'IecmBy Me:JIC0Y
cmpaHaMU, '1mo Beoem KHOBblM cOZllaUleHUJlM UpacUlu­
peHUIO 06/A1eHUJI MeJICOY npocmblMU llIOObMU. O'leHb
nOXBallbHa uHu4uamUBa Ha4UOHallbHbIX zuopOMemeopOllOZU­
'1eCKUX Cll)'JIC6 (HMC), BOBlle'leHHblX BTPACEKA, no BKlIIO'IeHUIO
zuopOMemeopOllOZU'IeCKOZO o6eCne'leHUJI 6e30naCHou U
3cjJcjJeKmUBHOU 3Kcnllyama4uu Kopuoopa BIIpozpaMMy.

OnepamUBHble Mepbl, npeoyCMawpUBaeMble HMC, O'leHb
cBoeBpeMeHHbl, nocKOllbKY OHU 3HaMeHYlOm pa3yMHoe
OOllZocpO'lHOe UHBecmupOBaHue BmpaHcnopmHblU ceKmop,
KomopblU '1pe3Bbl'laUHO '1yBcmBumelleH Knozooe. JI nOllazalO,
'1mo 06Jl3amellbcmBa no IIpozpaMMe BCex 3aUHmepecOBaHHbIX
cmopOH JlBllJllOmCJl zapaHmueu OOCmUJlCeHUJI JlCellaeMOZO
pe3yllbmama, a UMeHHO c030aHUJI JlCU3HeCnoco6HOU pezuo­
HallbHOU cucmeMbl onepamUBHOZO MemeopOllOZU'IeCKOZO
06cllyJICUBaHUJI, Heo6xoOUMOZO OllJl Bcex 3aUHmepecoBaHHblX
cmopOH, BKlllO'IaJl cemb MOHumopUHza UpaHHezo npeoy­
npeJICOeHUJI, 6a3bl oaHHblX U KOMnblOmepU3upoBaHHylO
UHcjJopMa4UOHHYIO cucmeMy.

JI 611azooapeH o-py P3e MaxMyOOBy (A3ep6auoJICaH) U
o-py Hooapy EeZallaUlBUllU (fpy3UJI) 3a UX 4eHHblU BKllao B
c030aHue HaCmOJl/A1eu 6pOUllOpbl. JI xomell 6bl BOcnOllb­
30BambCJl oaHHou B03MOJICHOCmblO, '1m06bl om UMeHU
BceMupHou MemeopollOZU'IeCKOU OpzaHUJa4UU (BMO) Uom
ce6J1 llU'IHO Bblpa3umb 611azooapHocmb oupeKmopaM
coomBemcmBYIO/A1UX HMC 3a UX uHu4uamUBY, KOmOpaJl
6yoem cnoc06cmBoBamb YCUllUJlM no ylly'lUleHulO YCllOBUU
JlCUJHU Upa60mbllllOOeU. JI 3aBepJllO Bce 3aUHmepecoBaHHble
cmopOHbl BnoooepJICKe BMO 3mou BaJlCHOU uHu4uamUBbl.

(f. O. IT. 06aCl1)
feHepaJIbHbIM CeKpeTapb

FOREWORD

The Transport Corridor Europe-Caucasus-Asia
(TRACECA) Programme, launched by the European
Union in collaboration with a number ofMember coun­
tries is ofstrategic importancefor improved trade and eco­
nomic development ofits partner States. The Programme
has already enhanced closer cooperation among the
countries, leading to new agreements and improved com­
munication among the peoples ofthe region. The National
Hydrometeorological Services (NMSs) concerned with
TRA CECA are therefore to be commendedfor their initia­
tive in ensuring that the provision Ofhydrometeorological
information for the safe and efficient use ofthe 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 commitment to the Programme by all concerned
is a guarantee in achieving the desired result, namely the
establishment ofa viable regional system ofoperational
meteorological services necessmy to all Parties concerned,
including a monitoring and early warning network, data­
bases and a computerized information system.

I am thankful to Dr Rza Makhmudov (Azerbaijan)
and to Dr Nodar 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 ofthe
NMSs concernedfor their initiative, which will contribute
to the efforts of ~heir nations to improve the living and
working conditions oftheir people. I wish to assure all the
Parties ofWMO's commitment to contribute to the
success ofthis important initiative.

(G. O. P. Obasi)
Secretary-General
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qTO TAKOE ITPOfPAMMA
«TPAHCITOPTHbII1 KOPI1,I1,OP
EBPOITA-KABKA3-A3I15I»
(TPACEKA)?

IlporpaMMaTPACEKA, Ha'faTaJI BEplOcceJIe B1993 r.,­
3TO rrporpaMMa TeXHWlecKoro COL\eMCTBMfI, <pMHaHcM­
pyeMafl EBpOrreMCKMM COI030M. Ee u;eJIb - pa3BMTMe

TpaHcrropTHoro KOpML\Opa rro HarrpaBJIeHMIO 3arraL\­
BOCTOK M3 EBPOI1bI crrepeCe'feHMeM qepHoro MOpJl, 'fepe3
KaBKa3 MKaCIDIi1CKoe Mope cBbIXOL\OM Ha UeHTPaJIbHY!O
A3MIO. KpoMe rrJlTM u;eHTpaJIbHOa3MaTcKMx J1 Tpex
KaBKa3CKJ1X rocy;n.apCTB, MapIIIPYTTPACEKA rrpOXOL\MT
'fepe3 MOHrOJIMlO, YKpaJ1Hy, Pecrry6JIMKy MOJIL\OBa,
PyMbIHMlO M EonrapMlO. IlpoeKT COOTBeTCTByeT rJI06aJIb­
HOM cTpaTerMM EBporreMcKoro COlO3a BOTHOIlleHMM
BOCbMJ1 rrepBOHa'faJIbHbIX rocy;n.apCTB-rrapTHepoB (I1JITM
pecrry6JIMK UeHTpaJIbHOM A3MM M Tpex pecrry6JIMK
KaBKa3a) M rrpecJIeL\YeT cJIe.z:lYlOlI..J;l1e u;eJIM:
a) rrOL\L\ep)l(Ka rrOJIMTJ1KO-3KOHOMM'feCKOM He3a­

BMCMMOCTJ1 pecrry6JIJ1K ITYTeM YBeJIM'feHMfI B03­
MO)I(HOCTM MXBbIXOL\a Ha eBpOrreMCKMe M MYlpoBble
PbIHKJ1 no aJIbTepHaTMBHbIM TpaHcrropTHbIM
MapIllpYTaM;

b) COL\eMCTBMe L\aJIbHeMIlleMY pemOHaJIbHOMY COT­
py.u,IlWleCTBYMe~rocy;n.apCTBaMJ1- rrapTHepaMJ1;

c) yBeJIM'feHMe MCrrOJIb30BaHMJI TPACEKA KaK
KaTaJIM3aTOpa L\JIfI rrpMBJIe'feHMJI rrOL\L\ep)l(KM
Me)l(L\YHapOL\HbIX <pMHaHcoBbIX yqpe)l(L\eHMM M

'faCTHbIX MHTeCTOpOB;
d) coeL\MHeHMe MapIIIPYTa TPACEKA CTPaHCbeBpO­

rreMCKMMM CeTJlMM (TEC).
3a BpeMJI rrOCJIe EplOCCeJIbCKOM KOH<pepeHU;MM

ML\eJl TPACEKA CTPeMMTeJIbHO BOI1JIOIu;anaCb B)I(M3Hb.
CoBeII..J;aHMfl pa60'fMX rpyrrn TPACEKA, COCTOJlBIillleCJI
BAJIMa-ATe, BeHe, BeHeU;MM M BA<pJ1Hax, T6MJIMCCKaR

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
.to 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;

(c) 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 Tbilisi in 1997 and at the Helsinki
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3 Port of POn
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5 POn/BAnJMI/TSIUSI
6 161USl /YEREVAN
7 TSlUSl/BAKU

• YEREVAJo.J/'BAKU
9 POfloS8AJ<.U
10 porlolAKlAU

11 Porl of TURKMENBASHI
12 TURKMfNBASHI/OIAROZHOU
13 CHARDZHOU/80KHAW

SAM/l.RKAND IASHKfNT
lA SAMARKAND/TERMEZI

OUSHANBE
15 K1JRGANTUBA!

KutABltoilonlyl
16 AKlAU BElNEU/

CHU AlMAlY/ORUZHBA
17 lUGOVAVA/B1SHKEK/

8A1YKOlI

KOH<pepeHl\J1J1 1997 r. c yqaCTJ1eM MJ1HJ1CTPOB TpaHC­
rropTa, a TaIOKe XeIIbCJ1HKCKaJI KOH<pepeHl\J1J1, orrpeAe­
JIJ1BWaJl 3TOT perJ10H BKaqeCTBe rraHbeBporreMcKoM
TpaHCIIopTHOM TeppJ1TOpJ1J1 CBbIXOAOM TEC Ha Boc­
TOK, CblrpaJIJ1 Ba)J(H)'lO POJIb BpeaJIJ13al\J1J1 rrpoeKToB
rrporpaMMbL

B 1998 r. Ha COCTOJlBWeMCJI BEaKY Me)J(A)'HapOA­
HOM KOH<pepeHl\J1J1 rro TPACEKA: BocCTaHOBJIeHJ1e
J1CTOpJ1'IeCKOrO lIleJIKOBOrO rryfJ1, 12 rocYAapcTBaMJ1

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

Maptupym TPACEKA.
The TRACECA route.
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6bIJIO rroAIUlcaHo OCHoBHoe MHorocTopoHHee coma­
weHHe 0 Me)l(p;yHapoAHoM TpaHCITopTe )J,JUI pa3BI1TIUI
KOpl1AOpa EBpOrra-KaBKa3-A31U1.)ljm coAeMcTBIUI era
peaIDl3alJ,ID1 BEaI<)' C03AaH rrOCTORHHhrM ceKpcrapl1aT
Me)l(rrpaBI1TenhCTBeHHoM KOMI1CCI1I1. KpoMe Toro,
rroAIDIcaHHhIe Ha CTaM6ynhCKOM CaMMI1Te AoroBophI
rro cTpol1TenhcTBY HeqlTerrpOBOAa EaKy-T6l1nl1cl1­
L!:)I(ei1.xaH 11 ra30rrpoBoAa TypKMeHIUI-fpy31U1 rrpl1AaIDI
AOrrOnHl1TenhHhIe I1MrrynhChI pa3BI1TI1lO TPACEKA.

B03p0)l(AeHl1e Benl1KOrO wenKOBoro rrYTI1 rro
HarrpaBneHI1lO 3arraJJ;-BOCTOK 113 EBporrhI, 'iepe3lJepHoe
Mope, KaBKa3 11 KaCrrl1MCKOe Mope c BhIXOAOM Ha
U:eHTpanhHylO A31110 rrpeArronaraeT KOMrrneKCHoe
pa3BJ1T11e cooTBeTCTBYJOlIJ,eM J1HcPpaCTpYKTyphI B3TJ1X
CTpaHax, HeOrheMneMOM 'iaCThlO KOTOpOM JIBnReTCR
fI1ApOMeTeOpOnOfl1'ieCKOe 06cny)l(I1BaHI1e 6e30rrac­
HOCTJ1 rrepeB030K.

3KOHOMJ1'ieCKaR 3cPcPeKTI1BHOCTh TPACEKA BO
MHorOM 3aBI1CI1T OT AeRTenhHOCTI1 HMC rro 06ec­
rre'ieHI1IO 6e30rraCHoro ABl1)1(eHI1JI TpaHcrropTHhIX
cpeACTB 11 coxpaHHOCTI1 rpy30B rro BceM Anl1He
MapwpYTa. IT03TOMY HMC CTpaH U:eHTpanhHOM A3ID1
11 KaBKa3a oA06pl1nl1 rrpoeKT «fI1ApOMeTeopono­
f!1'ieCKOe 06eCrre'ieHl1e 6e30rraCHOCTI1 TPACEKA
(fI1MEC-TPACEKA)>>, KOTOphIM 6hIn pa3pa60TaH
3KcrrepTaMI1113 A3ep6a:i1):J)KaHa 11 fpy3ID1 CrrOMOIIJ,hlO
11 rrpl1 rrOMep)I(Ke BMO.

MapwpYThI TPACEKA rrepeceKalOT pa3nJ1'iHhIe
naHAwacPTHhIe 30HhI co cnO)l(HhIM penhe<l>oM, rrpORB­
neHl1eM pa3nJ1'iHhIX orraCHhIX rrorOAHhIX 11 rl1Apono­
rl1'ieCKI1X RBneHI1M, TaKI1X, KaK ceneBhIe rrOTOKl1,
HaBOAHeHI1R, CHe)l(HhIe naBI1HhI, OrrOn3HI1, rononeA,
CJ1nhHhIeTYMaHhI 11 IThInhHhIe 6ypl1. Ha MOpCKJ1X yqaCT­
Kax TPACEKA TaKl1e RBneHJ1R, KaK WTOpMoBhIe BeT­
phI, pa3pYWl1TenhHhIe BOnHhI, HarOHhI, rrpeACTaBnRlOT
cephe3HYlO orraCHOCTh AnR CYAOB 11 MoryT BhI3BaTh
3aAep)l(KY MnJ1 Aa)l(e, BHeKOTophIX Cny'IaJIX, BpeMeHHoe
rrpeKpallJ,eHl1e rrepeB030K. Hl1)1(e KpaTKO xapaK­
Tepl13ylOTCR CTI1XI1MHhIe RBneHI1R CB03MO)l(HhIMI1

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 ofTRACECA.

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.
Ihe 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 roMte 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 ofWMO.

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.



CJleBa: 3amOnJleHUe

JlCeJle3HOU Oopozu B

TypKMeHUCmaHe.

CnpaBa:

ABmoM06uJlbHafl

MaZUCmpaJlb B6JlU3U

c. llomu, 3amOnJleHHafl

Bpe3YJlbmame

HaBOOHeHUfl Ha peKe

PUOHU (anpeJlb 1982 c.).

Left: A flooded railway
in Turkmenistan. Right:

A main road near the

town ofPotiflooded by
the Rioni River in April

1982.

KaTaCTpoqlH'-IeCKMMJ1 nOCneIJ,CTBWlMJ1.z:vm TpaHCTIopT­
HOM J1HcPpaCTpyKTypbI, KOTopble MorYT npJ1BeCTI1 K
60nbUlOMY }'I-lI;ep6y.

OITACHbIE
rH~POMETEOPOflOrHqECKHE

51BflEHH5I H HA3EMHbIH
TPAHCITOPT

OEI1JIbHbIE OCA,UKI1I1
HABO,UHEHI151

OCaAKJ1 MO)KHO OTHeCTJ1 KonaCllbIM HBneHJ1HM, eCflJ1
no ClaCTOTe B03HJ1KHOBeHI1H, KOflWleCTBY, np0IJ,0fl)KJ1­
TenbHOCTJ1, I1HTeHCJ1BHOCTJ1 J1 nnOI.l..(aAJ1 pacnpo­
cTpaHeHWI OHI1 MOryT HaHeCTJ13HaQJ1TeJIbHbIM }'I-lI;ep6
J1nJ1 BbI3BaTb CTJ1Xl1MHble 6eACTBJ1H. K CTJ1XJ1MHbIM
HBneHJ1HM OTHOCHTCH OCaAKJ1, cyMMa KOTOpbIX
COCTaBnHeT 30 MM J1 60nee 3a 12 QaCOB, J1 nJ1BHeBble

7

DANGEROUS
HYDROMETEOROLOGICAL
PHENOMENA AND
LAND TRANSPORT

HEAVY PRECIPITATION

AND FLOODS

Precipitation can be classified as a dangerous
phenomenon ifby 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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OCalJ,KJoI JoIHTeHCJolBHOCTblO 60JIee 30 MM B 'lac. OHJoI

MOryr Ha6JI1OIJ,aTbCJI rro BceMY MapwpYTY TPACEKA B

ropHoi1 MeCTHOCTJoI. Ha KaBKa3e HaJol60JIee 'IaCTO

06Jo1J1bHble OCalJ,KJoI BbmalJ,alOT B 3arralJ,Hoi1 [py3Jo1Jo1 JoI B

rrpJolJleralOll.I,ei1 K'lepHOMopCKOMY rr06epe)l(hlO ropHoi1

30He, a Ha BOCTO'lHOM KaBKa3e BbIlJ,eJIJleTCJI

JIeHKopaHCKaJl HJoI3MeHHOCTb, rlJ,e TaKJoIe OCalJ,KJoI B

KOMrrJIeKCe CIJ,pyrJolMJoI JlBJIeHJoIJlMJoI rrOrOlJ,bI MoryT

HaHecrJol3Ha'lJolTeJlbHblli yll.I,ep6 HapOIJ,HOMY X03J1HcrBy.

KaTaCTpOcPJoI'leCKJoIe rraBOIJ,KJoI Ha peKax KaBKa3a,

BbI3bIBalOll.I,JoIe HaBOIJ,HeHJoIJI, OTMe'laJIJoICb IJ,OBOJIbHO

'laCTO B rrpOWJIble rOlJ,bI JoI B HaWJoI IJ,HJoI. TIpJolMepOM

MO)l(eT CJIY)l(JoITb KaTaCTpOcPJoI'lecKHi1 rraBOIJ,OK B

cPeBpaJIe 1911 r. B 3arralJ,Hoi1 [py3Jo1H, KOrlJ,a rrOCJIe

rrp0IJ,OJI)I(JoITeJIbHOrO CHerOrralJ,a HacTyrrJolJIa pe3KaJl

OTTerreJIb JoI rrOWJIJoI IJ,O)l(IJ,JoI. B pe3YJIbTaTe TaJlaJl JoI

IJ,O)l(lJ,eBaJl BOlJ,a rreperrOJlHJoIJIa pycJla peK JoI BbIWJla JoI3

6eperoB, 3aTOrrJolB MeCTaMJoI Ha IJ,Ba-TpJol MeTpa rrpJol­

6pe)I(Hhle 3eMJlJol Bpai10Hax TIOTJoI, qanalJ,JoIIJ,JoI, CeHaKJol JoI

IJ,pyrHX HaCeJleHHbIX ITyHKTOB. Ha rroTJo!i1cKoM ycIacTKe

BHeCKOJlbKMX Mecrax 6bIJIO pa3MbITo rrOJIOTHO )I(eJle3­

HOi1 IJ,oporJol. TIo-rrpe)l(HeMY IJ,OBOJIbHO 'laCTbI

3aTOITJIeHIDI aBTOMarJolcrpaJIJol B6J1Jo13Jo1 r. TIOTJoI.

YKpaJolHCKJoIe KaprraTbI TaK)I(e OTHOCJlTCJI K

HaJol60Jlee rraBOIJ,KOOrraCHbIM perHOHaM EBpOrrbI. 31J,eCb

YPOBHJoI BOlJ,bI BO BpeMJI rraBOIJ,KOB MOryr rrOIJ,HJoIMaTbCJI

Ha TpJol-WeCTb MeTpOB, a Ha ycIaCTKax peK, 060py­

IJ,OBaHHbIX3all.l,JoITHbIMJoI IJ,aM6aMJoI, JoI B6J1Jo13Jo1 MOCTOBbIX

rrepeXOIJ,OB - Ha 7-10 M. TIaBOIJ,KJoI cP0PMJoIPYIOTCJI

crpeMJoITeJlbHO JoI3a CpaBHJ1TeJlbHO KopoTKoe BpeMJI (OT

OIJ,HOrO 'laca IJ,O IJ,Byx-Tpex CyTOK) MoryT BbI3bIBaTb

3Ha'{JoITeJlbHble pa3pyweHIDI.

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

~ashed away in several places in the Poti region. Still

PaJpyweHHblU Mocm Ha
peKe PUKa 603J1e
2. Xycm - pe3YJlbmam
CeJle60U OeJlmeJlbHOcmu.
A part ofa bridge
destroyed by mudflows
over the Rika River near
Khust.



Pa3MblB y"laCmKOB
aBmOMa2UCmpaJlU
CeJleBblM nomOKOM.
Sections oftrunk road
partially washed away
by mudflows.

CEJ1EBhIE TIOTOKI1

[lOCKOllbKY rro Mapwpyry TPACEKA celleBble nOTOKM
OTMe'IalOTCll BO Bcex rocYAapcTBax, TO I1X pa3pywl1­
TellbHoMY B03AeMCTBI11O MOryT rroABepraTbcll MHOfl1e
06'beKTbI HapoAHoro X03llMcTBa, )f(elle3Hble 11 aBToMo­
611JlbHble Aoporl1.

ClleAYeT OTMeTI1Tb, 'ITO 94 % celleBbIX rrOTOKOB,
OTMe'IeHHbIX Ha 6bIBweM cOBeTcKOM rrpOCTpaHcTBe,
rrpl1XOAI1TCll Ha KaBKa3 l11.1,eHTpallbHYIO A3111O. Ha
IO)f(HOM KaBKa3e, 3a I1CKJIlO'IeHl1eM Kypa-ApaKCI1HC­
KOM, KOJIXHACKOM, JIeHKopaHCKOMI1 MyraHcKoM paB­
HI1H, rrO'ITI1 BCll Teppl1TOpl1ll OTHOCI1TCll KpaMoHaM
rrOTeHU;l1aJIbHOM celleBOM aKTI1BIWCTI1.
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today, the main roads around Poti continue to be
affected by frequent flooding.

The Carpathians Mountains in Ukraine are
among the areas ofEurope 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 nOCJIeAHJ1e AeOlTl1JIeTl1JI 113-3a I1HTeHCI1BHOrO
pa3BJ1TI1JI 3p03J1J1 pRA nOTeHl\J1aJIbHO CeJIeOnaCHbIX J1
HeCeJIeOnaCHbIX paJ10HOB )0Ke nepeWeJI B60JIee BbICO­
K)'lO KaTerOpl1lO OnaCHOCTJ1 (B TOM 'IJ1CJIe BAOJIb MapW­
pyrOB TPACEKA).

OCHOBHbIMJ1 CeJIeOnaCHbIMJ1 paJ10HaMI1 [py311J1
RBJIRIOTCR IO)I(Hble CKJIOHbI l\eHTpaJIbH0J111 BOCTO'-lHOJ1
qaCTeJ1 EOJIbworo KaBKa3a, UI1BI1-[OM60pCKI1J1 xpe­
6eT, Xpe6TbI MaJIoro KaBKa3a, CypaMCKJ1J1 Xpe6eT J1
JIOXCKI1J1 MaCCJ1B. ITo MaprnpyraM TPACEKA npe06­
JIaAalOll.\ee pacnpoCTpaHeHJ1e I1MelOT CeJIJ1 JIJ1BHeBOrO
npOJ1CXO)l(AeHJ1R. Bo MHOrJ1X cnyqaRX 3p03J1R 3a CqeT
naBOAKOBOJ1 BOJIHbI RBJIReTCR npl1ql1HOJ1 yll.\ep6a,
HaHOCI1MOrO TpaHcnopTHOJ1 J1HcPpaCTpYKTYPe .

BApMeHl111 CeJIeBaR AeRTeJIbHOCTb Ha6JI1OAaeTCR
BOCHOBHOM BCeBepO-BOCTOqHbIX J1lOrO-BOCTOqHbIX
paJ10Hax, a TaK)I(e Ha IOrO-3anaAHbIX J1 IO)I(HbIX CKJIO­
Hax Aparal\CKOrO MaCCI1Ba. OTCyTcTBl1e paCTI1TeJIb­
HOCTI1 Ha 3HaqI1TeJIbH0J1 qaCTI1 Teppl1TOpl111 npJ1
COOTBeTCTBYIOll.\eM TepMl1qeCKOM pe)l(l1Me cnOC06CT­
ByeT pa3pbIXJIeHI11O rrOqBOrpyHToB, a npl1I1HTeH­
CI1BHbIX JII1BHRX - pa3BJ1TI1IO CeJIeBbIX rraBOAKOB.
IT03TOMY 3TO RBJIeHl1e qall.\e Ha6JIIOAaeTCR Ha MaJIbIX
BOAoc60pHbIX rrJIOll.\aARX, OXBaqeHHbIX JII1BHeBbIMI1
AO)l(ARMI1.

B A3ep6aJ1A)I(aHe OCHOBHbIMI1 paJ10HaMI1 ceJIe­
rrpORBJIeHI1JI RBJIRIOTOllO)I(Hbrn 11 ceBepO-BOCTOqHbrn
CKJIOHbI EOJIbWOrO KaBKa3a, EOKOBOJ1 xpe6eT 11
K06bICTaH, IOro-3arraAHbIJ111 ceBepO-3arraAHbIJ1 CKJIO­
HbI MaJIoro KaBKa3a 11 JIeHKopaHCKM 06nacTb.

EOJIee 40 % KOJIl1qeCTBa CeJIeBbIX rrOTOKOB,
Ha6JI1OAalOIl.\I1XCR Ha 6bIBweM COBeTCKOM rrpOCTpaHCT­
Be, npl1XOAI1TCR Ha Y36eKI1CTaH. 3AeCb rro Mapwpyry
TPACEKA CeJIeBble nOTOKI1 OTMeqalOTCR BrOpHbIX J1
rrpeAropHbIX paJ10Hax <1>epraHCKOJ1 AOJIJ1HbI, .D:)I(J13aKC­
KOJ1, CaMapKaHACKOJ1, KaWKaAapbJ1HCK0J111 CypxaH­
AapbI1HCKOJ1 06JIaCTeJ1. CeJIeBble nOTOKI1 npOXOART B
BeCeHHe-JIeTHI1J1 rrepl10A (MapT-I1IOJIb). Tl1rr CeJIeBbIX
rrOTOKOB rrpel1MY1l.\eCTBeHHO HaHOCOBOAHbIJ1.

south-western and southern slopes of the Aragats
mountain range. The lack ofvegetation 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 affe<;ting 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

IIOClleacmBWI

npOXO)/(aeHUJl celleBblX

nomOKOB.

The result ofa mudflow
impact.



Kapma llaBUHHOU
aKmUBHocmu.

Map ofavalanche
activity.

Kacn~~c oe
Mope!

Caspian sr

B KI1PrJ131111 aKTI1BHble ceJII1 Ha6JIIOAaIOTcfl B
npep;ropHblx 30Hax 11 Ha B03BbIweHHocTflX BP;OJIb
ceBepHbIX CKJIOHOB TepCKeH:-AnaTay, KJ1prJ13CKOrO 11
TaJIaCCKOro xpe6ToB, KapbITay 11 IO)I(HOrO CKJIOHa
KYHrJIeH:-Anaray, aTaK)l(e Ha pa3JIW1HbIX Teppl1Top=
B6JI11311 <1>epraHCKOH: AOJIJ1HbI. OKOJIO 80 % BCeXI13BeCT­
HbIX ceJIeH: BbI3BaHbI CI1JIbHbIMJ1 JII1BHflMI1.

CHE>KHbIE JIABJ1HbI

CHe)l(Hble JIaBI1HbI HapywalOT HOpMaJIbHYIo pa60Ty
pa3JII1'IHbIX OTpaCJIei1 Hapop;Horo X03flH:CTBa, BTOM
'!I1cJIe TpaHcnopTa, npl1BOp;flT K3Ha'll1TeJlbHbIM pa3py­
WeHl1flM, Hepep;Ko - K'1eJIOBe'leCKI1M )I(epTBaM.
CHe)l(Hble JIaBI1HbI aKTI1BI1311PYlOTCfl B YCJIOBl1flX
paC'IJIeHeHHOro BbIcoKoropHoro peJIbe<pa npl1 HaJII1­
'11111 0611JIbHOrO CHeronap;a, '1TO I1MeeTCfl BO Bcex
rocyp;apCTBax, no KOTOpbIM npoxop;I1T MapwpyT
TPACEKA, oc06eHHO Bpecny6JI11Kax KaBKa3a.

11

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 ofall 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 oflife in the past.



--------------------
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ITa p;aHHbIM I1CCJIep;OBaHI1i1, HI1)l(HRR rpaHI1u,a
pacrrpOCTpaHeHlliI JIaBI1H Ha IO)l(HOM CKJIOHe DOJIbWOrO
KaBKa3a rrpoxop;I1T Ha BbICOTe 50-100 MB3arrap;Hoi1,
850 M- Bu,eHTpaJIbHoi111 1400 M- BBOCTOqHOi1
qaCTRX, a Ha MaJIOM KaBKa3e :3Ta rpaHI1u,a rrpoxop;I1T
COOTBeTCTBeHHO Ha BbICOTax 100,1200111400 M.

TpaHcrropTHble JII1HI1I1 B rrpep;eJIax !O)l(HOrO
KaBKa3a HaxOp;RTCR rrop; 60JIbWl1M B03p;ei1CTBl1eM orrac­
HbIX rl1p;pOMeTeOpOJIOrJ1qeCKI1X RBJIeHHft:, BTOM ql1CJIe
CHe)l(HbIX JIaBI1H. 3I1M0i1 1986-1987 rr. B [py31111
Heop;HoKpaTHO Ha6JI1Op;aJICR MaccoBbli1 CXop; CHe)l(HbIX
JIaBI1H; 6bIJIO rrpl10CTaHOBJIeHO p;BJ1)j(eHl1e TpaHCIIopTa.
TR)l(eJIOe rrOJIO)l(eHl1e B03HJ1KaJIO 113I1M0i11989-1990
rr., KOfAa 6bIJIO rrpeKpalll,eHO p;BI1)l(eHl1e TpaHCIIopn,
pa3pyweHbI MOCTbI, rrOBpe)l(p;eHbI JII1HI1I1 3JIeKTpO­
rrepep;aq 11 TeJIe<poHHoi1 CBR311 .

B ApMeHl1l1 JIaBI1HOOrraCHbIMI1 yqacTKaMI1 RBJIR­

IOTCR )l(eJIe3Hble 11 aBTOM06l1JIbHble P;opOfl1)J;)l(ap;)l(yp­
BaHaP;30p y )J;)l(app;ypCKoro rrepeBaJIa, rp;e OCTaHaB­
JIl1BaJICR TpaHcrropT I1I1MeJIl1Cb QeJIOBeQeCKl1e )l(epTBbI.

B A3ep6ai1p;)l(aHe JIaBI1HOOrraCHble TpaCCbI
I1MelOTCR Bpai10Hax MypOBp;arcKoro 11 TaJIbIWCKOro
xpe6TOB.

BY36eKI1CTaHe aBTop;opora A-373 TawKeHT-Ow,
JIaBI1HOOrraCHa Bpai10He rrepeBaJIa KaMLJI1K, rp;e B
rrepI10p;p;eKa6pR-arrpeJIR Ha yqacTKe rrpOTR)l(eHHOCTblO
25 KM e)l(erOp;HO CXOP;I1T p;o 100 JIaBI1H 06"beMOM aT
HeCKOJIbKI1X TbICRQ p;o 25-30 TbIC. M3.

B Kl1pfl131111, Ha p;opore DI1WKeK-Ow I1MeeTCR
oc060 orracHbli1 yqacToK rrpOTR)l(eHHOCTblO 248 KM,
rrOCKOJIbKY OH Haxop;I1TCR B30He TaK Ha3bIBaeMoi1
Kor06yJIaKcKoi1 JIaBI1HbI, KOTopaR B rrpOWJIOM
CHOCI1JIa crop p;o Tpex MI1JIJII10HOB Ky611QeCKI1X
MeTpoB CHera.

BTOM, QTO KacaeTCR pacrrpep;eJIeHI1R LJI1CJIa p;Hei1 C
CI1JIbHbIMI1 CHerOrrap;aMI1, TO Me)l(p;y pa3HbIMI1 CTpa­
HaMI1 cyweCTBYIOT pa3JIl1QI1R. 3Ta pa3HI1u,a Hal160JIee
OQeBI1p;Ha BPYMbIHl111 Bpai1oHe, pacrrOJIO)l(eHHOM rro
06e CTOpOHbI KaprraT.

In Azerbaijan, there are also stretches of road in
the vicinity of the Murovdag and Talysh mountain
ranges which are prone to avalanches.

In 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.

PaCLtUU1eHHbIU yLtaCmOK

a6mOMacucmpaHU 6

30He CXoaa CHeJICHOU

Ha6UHbl.

A cleared section of
trunk road in an

avalanche-stricken zone.



B Pecrry6nl1Ke MOn)l,OBa e)f(erO)l,HO Tpl1-'ieTblpe
)l,HR c CI1JIbHbIMI1 cHerOna)l,aMH 06bI'!HO Ha6mo)l,aIOTCR
Ha BanaxcKow paBHI1He 11 B,1..I,06py)l,)f(e, BTO BpeMR KaK
5-6 )l,HeW Bro)l, - BEaparaHe 11 Ha EapnaHCKOM rrnaTO.
Ha 3ana)l,HOW paBHI1He 11 BTpaHcl1JIbBaHHI1 e)f(ero)l,HOe
'il1cno )l,HeW CCl1nbHbIM CHerOna)l,OM OTHOCI1TenbHO
He60flbllloe (1-3)l,HR BCpe)l,HeM). 3TOTaK)f(e cnpaBe)l,­
flI1BO )J,lUI ceBepHow 'iaCTI1 OJITeHI1I1 11 BanaxHl1, KOTO­
pble RBJIRIOTCR 3aI.IJ.l1llleHHOW OT OCa)l,KOB 30HOW.

CI1JIhHhIE BETPhI
11 METEJII1

Cl1nbHble BeTpbI co CKOpOCTbIO 60nee 15 M'C I

OTHOCRTCR K 'il1cny onaCHblX rl1)l,pOMeTeo­
ponOrl1'ieCKI1X RBneHI1W. OHI1 HaHOCRT 60nblllow
YI.IJ.ep6 HapO)l,HoMy X03RWCTBY: nOBpe)f()l,aIOT nl1Hl111
CBH311 11 BblCOKOBonbTHble nl1Hl111 3neKTpOnepe)l,a'f,
HapyrnaIOT pa60Ty TpaHCnOpTa, BbI3bIBaIOT BOnHeHl1e
Ha MOpRX 11 BO)l,OXpaHI1JII1I.IJ.aX, nbInbHble 6ypl1 11 )l,p.
ITo MaplllpYTY TPACEKA Cl1JIbHble BeTpbI Hal160nee
Cl1nbHO npORBnRIOTCR Ha IO)f(HOM KaBKa3e. 311MOW
no)l, Bnl1RHl1eM CI1611pCKOro aHTI1~I1KnOHa, Ha
IO)f(HOM KaBKa3e Ha KOnXI1)l,CKOW HI13MeHHOCTI1
<peHbI BOCTO'iHOrO HanpaBJIeHI1R MoryT )l,OCTl1raTb
lllTOpMOBOW Cl1nbI (25-30 M'C I), HaHOCR
3Ha'iI1TenbHbIW YI.IJ.ep6 TpaHcnopTHbIM nepeB03KaM.

MeTenl1 CBR3aHbl BCer)l,a C60nee I1nl1 MeHee
Cl1JIbHOW nOTepew BI1)l,I1MOCTI1I1 C03)l,aIOT 3aTpy)l,HeHHR
B3KcnnyaTa~1111 TpaHcnopTa. OHI1 MorYT HapyrnaTb
pa60Ty nl1HI1W 3neKTpOnepe)l,a'i 11 CTaTb npl1'fI1HOW
CHe)f(HbIX 3aHOCOB, naBI1H 11 OTnO)f(eHI1W CHera, 'fTO
C03)l,aeT cepbe3Hble nOMeXH Ha )f(ene3HbIX 11 aBTOMO­
611JIbHbIX )l,oporax. Ha Teppl1TOpl1l1 IO)f(HOrO KaBKa3a
no MaplllpyTy TPACEKA MeTenl1 npOI1CXO)l,RT He
'faCTO, 3a I1CKnIO'feHl1eM yqacTKoB, npOXO)l,RI.IJ.I1X no
nepeBanaM. B 3TI1X 30Hax Cpe)l,Hee e)f(erO)l,HOe 'II1cno
)l,HeW CMeTenbIO COCTaBnReT OT )l,Byx)l,O 10. B ropax
nOBTopReMocTb MeTenew 3Ha'iJ1TenbHO nOBbIlllaeTCR.

In the Republic of Moldova, three to four
snowstorm days are reported ann ually in the
Wallachian Plain and in Dobrudja, while over five to
six days are reported annually in Baragan and the
Barlan Plateau. In 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

Strong winds ofover 15 m S-I are classified as dangerous
m@teorological phenomena. They cause considerable
economic loss, 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 Caucasu~is serious­
ly affected by strong winds. In winter, under the influ­
ence ofthe Siberian anticyclone on the south Caucasus,
the eastern direction foehns can reach storm strength
(25-30 ms-I) 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 ofblizzards increases greatly in
the mountains.
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KaCnl-1i1cKoe
Mope/

Caspian Sea

KaCmll;JcKoe
Mope/

Caspian Sea

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

TYMAHhI 11 rOJIOJIE,1J;HhIE

OEPA30BAH115I

ITo I1HTeHCI1BHOCTI1 pa3JIWIalOT O'feHb CI1JIbHble (P;aJIb­

HOCTb BI1P;I1MOCTI1 MeHee 50 M), CI1JIbHble (50-100 M),

yMepeHHble (200-500 M) 11 clIa6ble (500-1000 M)

TyMaHbI. O'feHb CI1lIbHble TyMaHbl C03p;alOT OC06ble

np061IeMbl P;lIR <PYHKIJ,I10HI1pOBaHI1R TPACEKA.

I1Hp;YCTpI1R TpaHCnOpTa Hy)J(p;aeTCR B CBep;eHI1RX 0

TyMaHax 11 I1X npOrH03e. TIpoCTpaHCTBeHHOe

pacnpep;elIeHI1e 'fI1ClIa p;HeH CTYMaHOM no MapwpYTY

TPACEKA HOCI1T «nRTHI1CTbIH» xapaKTep, "ITO 06yc­

1I0BlIeHO ClIO)J(HOH oporpa<pI1eH paCCMaTpI1BaeMOH

TeppI1TOpI1l1. l..{I1ClIO p;HeH CTYMaHOM 3a rop; KOlIe61Ie­

TCR B WI1pOKOM p;I1ana30He - OT nRTI1 Ha n06epe)J(be

fpy3I1I1 p;o 259 Ha nOlIorOM CKlIOHe CypaMcKoro

xpe6Ta.

MaKCI1MyM nOBTopReMOCTI1 TyMaHoB P;lIR

BHYTpeHHI1X paHOHOB lO)J(Horo KaBKa3a npI1XOp;I1TCR

Ha p;I1ana30H TeMnepaTypbl OT -3 p;o +3 qc. )J;lIR

npI16pe)J(Hblx paHoHoB l..{epHoro 11 KacnI1HCKOrO

MopeH MaKCI1MYMbl 'lI1ClIa cJIYlfaeB CTYMaHoM CMelIJ,e­

Hbl Ha p;I1ana30H TeMneparypbl OT 4p;o 11°C. B PYMbl­

HI1I1 caMble 'faCTble TyMaHbl cJIYlfalOTcR B XOlIOP;HbIH

ce30H, maBHblM 06pa30M B HOR6pe-MapTe. MaKCI1­

MalIbHoe cpep;Hee 'fI1ClIO p;HeH CTyMaHoM 3aBI1CI1T OT

BblCOTbl Hap; ypoBHeM MOpR 11 COCTaBJIJIeT 7-10 p;HeH B

paBHI1HHbIX 30Hax 11 20-23 P;HR - Ha BbICOTax 601Iee

2000M.

Ha BceM npoTR)J(eHI1I1 TpaHcnopTHoro KOpI1p;Opa

clIyqaI1 061Iep;eHeHI1R B03MO)J(Hbl nOBceMeCTHO. Ha

I1HTeHCI1BHOCTb 061Iep;eHeHI1R peWalOlIJ,ee BlII1RHI1e

OKa3bIBaeT nepeCe'feHHOCTb MeCTHOCTI1, He TOlIbKO C

BbICOKI1MI1 xpe6TaMI1, HO p;a)J(e 11 C XOlIMI1CTblMI1

rpRp;aMI1. B HaCTORlIJ,ee BpeMR AJIR paC'feTa Harpy30K

I1CnOlIb3Y1OTCR p;aHHble 0 TOlIlIJ,I1He OTlIO)J(eHI1R lIbp;a.

)J;JIJI nOJIYlfeHI1R OKOH'faTelIbHOH Harpy3KI1 p;aHHble 06

OTlIO)J(eHI1I1 npI1BOp;RTCR K yp;elIbHoH Macce rOlIOlIep;a.

KapTa (cnpaBa) n03BOlIReT HeCKOlIbKO YTO'fHI1Tb



qUCllO OHeu C myMaHoM
(peZUOH KaBKa3a).
Number offog days in
the Caucasus region.

HHoeKC zOllolleoHblx
Hazpy30K no pauoHaM B
3aKaBKa3be.
Index of ice accretion by
regions of
Transcaucasia.

rrapaMeTphI Harpy30K 11 reorpacPl1lO 3Tora JIBJIeHl1R, 11,
KpoMe Toro, Ha oCHoBe cPaKTl1qeCKI1X Ha6mop;eHI1J1
YCTaHoBI1Th 11 060cHoBaTh oco60 orraCHhle rOJIOJIep;Hhle
paJ10HhI 3aKaBKa3hJI (I1Hp;eKc 4-6). Ha cxeMe Bhlp;e­
JIeHhI 11 pai10HhI, BKOTOphIX TO)l(e MO)l(eT Ha6JIlOp;aThCJI
06JIep;eHeHl1e, HO era rroBTopReMoCTh MeHhIlle (I1Hp;eKc
1-3).

Ha BOCTOQHOM rr06epe)l(he KaCrrl1J1CKOrO MOpJI
cpep;Hee QJ1CJIO p;HeJ1 c rOJIOJIep;OM YMeHhIllaeTCJI c 12
([ypheB) p;o 2 (<DopT-llleBQeHKo) BKa3axcTaHe 11 p;o
HYJIR BTypKMeHI1J1.

OI1ACHbIE 5IBJIEHI15I HA qEPHOM
11 KACI1I1MCKOM MOf>5IX

K orraCHhIM JIBJIeHI1JIM Ha MOpRX OTHOCJITCJI 60JIhllIaJI
JIep;OBI1TOCTh, 06JIep;eHeHl1e CyP;OB, crOHhI J1 HarOHhI,
CI1JIhHOe BOJIHeHl1e, rrpl1 KOTOpOM BhICOTa BOJIHhI
rrpeBhIIllaeT 5 M, a P;JIJI KaCrrJ1J1CKOrO MOpJI TaK)I(e
KaTaCTp0cPI1QeCKl1e rrap;eHl1e 11 rrOp;'beM ypOBHJI 60JIee
QeM Ha p;Ba-p;Ba C rrOJIOBI1HOJ1 MeTpa. DOJIhIllaJI
JIep;OBI1TOCTh, 06JIep;eHeHl1e CyP;OB, 3HaQl1TeJIhHhle
HarOHhl 11 crOHhI CKaTaCTp0cPJ1qeCKJ1MJ1 rrOCJIep;CTBI1­
JIMJ1 BYCJIOBI1JIX Kacrrl1i1cKoro MOpJI CpaBHI1TeJIhHO
pep;KI1. CI1JIhHOe BOJIHeHl1e MO)l(eT Ha6mop;aThCJI B
JII060e BpeMJI rop;a B m060M pai10He Cpep;Hero 11
lO)l(Hora KacIIJ1JI, rp;e rrpoxoART MapIllpYThI TPACEKA.

B PYMhIHl111 IllTOPMhI JIBJIJIIOTCJI caMhIM orrac­
HhIM JIBJIeHl1eM. OHI1 BJIJ1RIOT Ha rrpl16pe)l(Hhle 30HhI
(3P;aHI1R Ha 6epery MOpJI, IIJIaTcPoPMbI B6yxTax, caMO
rr06epe)l(he), MOpCKl1e coopY)l(eHI1JI 11 yCTaHOBKI1
(MopCKJ1e IIJIaTcPopMhI, rrop;Bop;HhleTpy60rrpoBOP;hI), a
TaK)I(e Ha HaBl1ral..\l11O Ha l{epHoM Mope. lllTOpMhI
JIBJIJIIOTCJI pe3YJIhTaTOM CI1JIhHhIX BeTpOB (60JIee 10
M'C I), KOTophle MoryT BhI3BaTh 60JIhIlll1e BOJIHhI
(60JIee QeThlpex MeTpoB), cOrrpOBO)l(p;aeMhle CI1JIh­
HhIMI1 TeQeHJ1JIMI1 BMope 11 CJ1JIhHhIMI1 rrOphIBaMJ1
BeTpa Ha rr06epe)l(he.
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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 uniform 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 offog is 4 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 ahitude - ranging from seven and 10
days in plain areas and between 20 and 23 days at an
altitude over 2 000 metres.

Ice 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 ofactual observa­
tions, the areas ofTranscaucasia 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 rr06epe)l(be Y:epHoro MOpH B
rrepI1o,lI, 1980-1994 rr. 3aperncrp11poBaHo 1096 ClI)"IaeB
Bcrpa co CKOpOCfbJO 60JIee 10M'C I(rrpI16JII13I1TeJIbHO 73
clI)"IaH Bro,lI,). HaI160JIee qaCTO IllTOPMbI rrpI1XO,lI,HT c
ceBepa (31,7 %) 11 CJOra (18,6 %), pe)l(e Bcero - c
JOrO-BOCTOqHOrO HarrpaBJIeHI1H (4,1 %). MaKcI1­
MaJIbHaH CKOpOCTb (rrpI1 MaKCI1MyMe IlITOpMa)
Ha6JIJO,lI,aJIaCb B,lI,eKa6pe (40 M'C ICceBepa), BaBryCTe
(32 M'CI CceBepa) 11 BHOR6pe (30 M'C I CceBepa). B
COOTBeTCTBI1I1 c <pI13I1KO-reorpa<pI1qeCKI1MI1 yCJIO­
BI1RMI1 PYMbIHcKoro rr06epe)l(bH Y:epHoro MOpH
HaI160JIee orraCHbIM HarrpaBJIeHI1eM, oTKy,lI,a ,lI,YJOT
BeTpbI, HBJIHeTCH ceBepo-BocTOK.

BOJIHbI BO BpeMH IlITOpMOB 3a 3TOT rrepI1o,lI,
,lI,OCTI1raJII1 BbICOTbI 60JIee 10,5 M, rrpI1XO,lI,H CceBepHoro
11 ceBepo-BOCTOQHOrO HarrpaBJIeHm1 CI1HTepBaJIaMI19,2
119,6 ceKYH,lI, COOTBeTCTBeHHO.

TeQeHI1H CceBepHoro HarrpaBJIeHI1H, HBJIHJOI.l.I,ero­
CH rrpe06JIa,lI,aJOI.l.I,I1M, clI)"IaJOTcH e)l(erO,lI,HO CrrOBTO­
pHeMocTbJO 15-23 %, BTO BpeMR KaK TeQeHIofR C3arra,lI,a
11 BOCTOKa - TOJIbKO CrroBTopHeMocTbJO 7-11 %.
MaKCI1MaJIbHaR CKOpOCTb TeQeHm1 BJO)I(HOM HanpaB­
JIeHI1I1 COCTaBJIReT rrpI16JII13I1TeJIbHO 0,75 M·CI.

Bpe3YJIbTaTe B3aI1MO,lI,eHCTBI1H Me)l(AY BeTpoM 11
rroBepxHocTbJO BO,lI,bI 11 B03,lI,eHCTBI1H BOJIH ypoBeHb
BO,lI,bI BrrpI16pe)l(HbIX 30Hax I13MeHHeTCR B3aBI1CI1­
MOCTI1 OT CKOpOCTI1 11 HarrpaBJIeHI1H BeTpa. B 30He
KOHcTaHU;bI ypoBeHb BO,lI,bI MO)l(eT ,lI,OCTI1raTb
OTMeTKJ179 CM.

O,lI,HI1M 113 pa3pYIIII1TeJIbHbIX B03,lI,eHCTBI1H
IIITOpMOB HBJIHeTCH rrOBpe)l(,lI,eHI1e I1JII1 pa3pyrneHI1e
MOpCKI1X COOp~eH11H 11 yCTaHOBOK, rrpI1QeM HeKOTO­
pble 113 HI1X 6bIJII1 HeBepHO crrpOeKTI1pOBaHbI I1JII1
IIJIOXO rrOCTpOeHbI. IIpI1MepbI pa3pyrneHI1H, BbI3BaH­
HbIX IIITOpMaMI1, BKJIJOQaJOT rrOBpe)l(,lI,eHI1H 3aI.l.l,I1­
THbIX coopY)l(eHI1H Ha JO)I(HOM rr06epe)l(be, a TaK)I(e
He<pTe,lI,06bIBaJOI.l.I,I1X YCTaHoBoK BOTKpbITOM Mope.
)J,pyrI1M OTpI1u;aTeJIbHbIM B03,lI,eHCTBI1eM IIITOpMOB
HBJIReTCH rrpou;ecc 3p03I1I1, KOTOpbIH rrpOI1CXO,lI,I1T Ha

DANGEROUS PHENOMENA
ON THE BLACK
AND CASPIAN SEAS

Dangerous phenomena at sea include large amounts
of ice, ship icing, surge, rough sea with wave height of
over five metres, and wide fluctuations in level ofover
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
Q.us 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 lO,m s'1) 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·l 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·l from the north),
August (32 m S·l from the north) and November
(30 m S·l 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 of9.2 and
9.6 seconds, respectively.

Currents from the north - the predominant
direction - occur annually between 15 and 23 per



PYMbIHCKOM rr06epe)l(be qepHoro MOpH J1 KacaeTcH
KaK 6eperOBOJ1: JIJ1HJ1J1, TaK J1 rroABOAHOJ1: 'IaCTJ1
6eperoBoro CKJIOHa.

JIE.D:00EPA30BAH11E, .D:PEJlICl> JIb.D:A
11 OEJIE.D:EHEH11E CY.D:0B

Do xapaKTepy JIeAOBOro pe)l(J1Ma Ha Kacrrn:i1cKoM Mope
MO)l(HO BbIAeJIHTb 'IeTblpe 06JIacnl:
a) 06JIaCTb, e)l(erOAHO rrOKpbIBaIOllI,aHCH YCTOJ1:­

'IJ1BbIM JIbAOM, 3aCTaBJIHIOllI,J1M rrpeKpallI,aTb
HaBJ1rau.J1IO;

b) 06JIaCTb, e)l(erOAHO rrOKpbIBaIOllI,aHCH IIJIaBY'-iJ1M
J1JIH HeycTOJ1:qJ1BbIM HerrO)lrBJ1)1(HbIM JIbAOM, rAe
HaBJ1rau.J1H BTelJeHJ1e 311MbI rrOMep)l(J1BaeTCH c
rrOMOllI,bIO JIeAOKOJIOB;

c) 06JIaCTb c HaJIJ1'1J1eM BOTAeJIbHble roAbI rrpJ1HO­
CJ1MOrO c ceBepa J1JIJ1 MeCTHoro JIbAa, BpeMeHHO
3aTpYAHHIOllI,erO HaBJ1fau.J1IO;

d) BKJIIOlJaIOllI,aH fJIy60KoBoAHble (60JIee 200 M)
Y"aCTKJ1 CpeAHero J1 IO)I(HOrO KacIDUI 06JIaCTb, B
KOTOpOJ1: JIeA HHKorAa He 06pa3yeTCH.
B XOJIOAHble J1 3KCTpeMaJIbHO XOJIOAHble 3J1MbI

JIeAHHOJ1: rrOKpOB rrOJIHOCTbIO OXBaTbIBaeT rrepBble TpJ1
06JIaCTJ1. B CpeAHeM KacrrJ1J1 BepOHTHOCTb JIeAO­
06pa30BaHIDl y6bIBaeT KIOry C70 % BpawoHe MaxalJ­
KaJIbI AO 20 % YCYMfaJ1Ta J1 C36 % BpawoHe AKTay AO
30 % B3aJIJ1Be Kapa-oora3-[OJI. 3a J1CKJIIO'IeHJ1eM
MeJIKOBOAHbIX KpacHoBoAcKoro J1 TypKMeHcKoro
3aJIJ1BOB, BIO)I(HOM KacrrJ1J1 rrpou.ecc JIeAo06pa30Ba­
HJ1H - HBJIeHJ1e lJpe3BbI'IaJ1:HOe peAKoe (BepOHTHOCTb
OKOJIO 5 %). BepoHTHoCTb rrOHBJIeHJ1H MOllI,HbIX
rrpJ1HOCHbIX IlbAOB BpaJ1:0He Maxa'lKaJIbI paBHa 47 %, Y
Aep6eHTa - 37 %, YHJ130BOJ1: rrpJ1CTaHJ1 J1 KbI3bIJI­
oypYHa - 25 %, YCyMraJ1Ta - 14 % J1 YceBepHoro
rr06epe)l(bH ArrwepoHa - 6 %. AJIH B0306HOBlleHJ1H
pa60TbI rropToB JIeA B31laMbIBallCH 6yKCJ1paMJ1 JIeAO­
KOJIbHOrO TJ1rra, J1 pa60Ta cPJIOTa rrpOAOJI)I(allaCb B
TH)I(ellbIX JIeAOBbIX YCIlOBJ1HX.
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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 ms-I.

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 ofstorms 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 Bltlck Sea both in the shoreline and under­
water.

ICE FORMATION, DRIFT ICE AND
SHIP ICING

In 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) An area covered every year by floating or unsta­

b�e fast ice, through which navigation in winter
can be maintained with the help of ice breakers;

(c) An area which 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) An area 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. In the central
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B OqeHb pe.l\KI1X CJIyqaRx B cypoBbIe 311MbI Ha

KaCmn1:CKOM Mope Ha6JIlO.l\aeTCJI 06JIe.l\eHeHl1e CYAOB.

30HbI orraCHoro 06JIeAeHeHI1R MoryT B03HI1KaTb C

AeKa6pR rro <peBpaJIb rrpl1 TeMrrepaType B03Ayxa B

AI1arra30He -5 ... -10 °C 11 TeMnepaTypbI BOAbI OT 0 AO

-1°C. B oTcyTCTBl1e BOJIHeHIDI, KaK 6bI HI1 rrOHIDKaJIaCb

TeMrrepaTypa B03Ayxa 11 BOAbI, 06JIeAeHeHI1e He B03­

HI1KaeT. K 06JIe.l\eHeHHlO 11 rrOTepe OCTOWrnBOCTI1 C)')J;Ha

MO)KeT rrpl1BeCTI1 3aJI11BaHI1e era BOJIHaMl1 rrpI1 CI1JIbHOM

BeTpe ceBepHoro, ceBepO-3arraAHoro 11 ceBepO-BOCTOq­

HOro HarrpaBJIeHi1J1: 11 rrpl1 HI13KI1XTeMIIepaTYPax BO.l\bI 11

B03Ayxa.113BeCTHo 06JIeAeHeHl1e C)')J;OB BHOR6pe 1910 r.,

KorAa rrofI16JIo MHoro CY.l\OB 11 6ap)K, a qI1CJIO )KepTB

rrpeBbICI1JIO 300 qeJIOBeK. 3a<pI1KCI1POBaHO 06JIeAeHeHl1e

C)')J;OB 3I1M0I11968-1969 rr. 11 B1976 r.

KATACTPO<DI1QECKI1E KOJIEEAHI15I
YPOBH5I, HAfOHbI 11 CfOHbI

Ta qaCTb T.JepHoro MOpR, rro KOTOpOI1 rrpOXOAI1T

TPACEKA, B qaCTHOCTI1 30Ha IloTI1-DaTYMI1,

xapaKTepI13yeTcR cy6TpOnI1qeCKI1M KJII1MaTOM,

KOTOpbII1 onpeAeJIReTCR KaK reorpa<pI1QeCKOI1

CI1rya~I1eI1, TaK 11 06~eI1 ~I1PKYJIR~I1eI1 aTMoc<pePbI.
CABI1r I1HTeHCI1BHOCTI1 11 MeCTOrrOJIO)KeHI1R

aTMOc<pepHoro 6apl1QeCKOrO ~eHTpa OKa3bIBaeT

BJII1RHI1e Ha 06~yIO ~I1PKYJIR~I1IO aTMoc<pepbI HaA

T.JepHbIM MopeM. 3I1M0I1, rrpI1 pacrrpoCTpaHeHI1I1

a3I1aTCKOro aHTI1~I1KJIOHa Ha BOCTOQHYIO EBpOrry, Ha

T.JepHoM Mope HaQI1HaIOTCR YCTOI1QI1BbIe CI1JIbHbIe

BeTpbI, npI1HOCR~l1e XOJIOAHbIe 11 AOBOJIbHO cyxHe

MaCCbI KOHTI1HeHTaJIbHOrO B03Ayxa cpeAHI1X LUl1pOT.

DOJIee MRrKI1I1 a3I1aTCKI1I1 aHTI1~I1KJIOH MO)KeT

CO.l\eI1CTBOBaTb pa3BI1TI1IO ~I1KJIOHI1QeCKOI1 AeR­

TeJIbHOCTI1 Ha T.JepHoM Mope, pe3YJIbTaTOM Qero

CTaHOBI1TCR nOBbIWeHl1e TeMnepaTypbI 11 CI1JIbHbIe

OCaAKI1. JIeToM T.JepHoe Mope HaXOAI1TCR rroA

BJII1RHI1eM cy6TponwqecKoro aHTI1~I1KJIOHa, KOTOPbII1

xapaKTepI13yeTclI AJII1TeJIbHbIMI1 rrepI10.l\aMI1 CJIa6bIX

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

0611eoeHe8UIaJl 8bnUKa

aHeMoMempa.

An iced anemometer

tower.



BeTpOB 11 OTcyrcTBl1eM ocaAKoB. UI1l<JIOHbI pa3BI1Ba­
IOTCJI rrpl1 rrpOXO)f(AeHI1I1 rrOJUlpHbIX <ppOHTOB,
KOTopble AalOT MHoro ocaAKoB. B 3TOM pemOHe Becb
roll. rrpe06JIaAalOT 3arraAHble BeTpbI, XOTJI 3I1MOJ1:
B03pacTaeT rrOBTOpJIeMOCTb BOCTO'lHbIX BeTpOB. )J;ur
Bcex HarrpaBJIeHI1J1: BeTpa rrpe06JIaAalO~aJl CKOpOCTb
COCTaBJIJIeT 1-5 M·C l. MaKCI1MaJIbHaJl CKOpOCTb
BeTpa (18-24 M'C I) xapaKTepHa AJIJI BOCTO'lHbIX,
IO)f(HbIX 113anaAHbIX BeTpOB, MaKCI1MaJIbHaJI CKOpOCTb
KOTOpbIX 'laCTO AOCTl1raeT 20 M·Cl. TIpe06JIaAalO~ee
HanpaBneHl1e nOBepXHocTHbIX Te'leHI1J1: - IO)f(HOe 11
IOrO-3arraAHoe. CKOpOCTb Te'leHI1J1: 113MeHJIeTCJI B
npeAenax 0, 15-0,40 M'CI e)f(eroAHO. MaKCI1MaJIbHaJl
CKOpOCTb Ha6nlOAaeTCJI BJlHBap~ a MI1HI1MaJIbHaJI ­
BaBryCTe-ceHTJl6pe. MI1HI1MaJIbHaJI TeMnepaTypa
B03Ayxa BpemoHe MO)f(eT AOCTl1raTb -10 - -15°C,
XOTJI TeMrrepaTypa rroBepXHOCTI1 MOpJI He rraAaeT
HI1)f(e 5 qc. TI03TOMY cYAa 11 coopY)f(eHI1JI,
HaxoAJI~l1eCJI y n06epe)f(bJI, 3I1MOJ1: He rrOABep)f(eHbI
B03AeJ1:CTBI11O JIbAa.

XapaKTepHOJ1: 'lepTOJ1: caMoro 60nbIlloro BH)'T­
peHHero BOAoeMa 3eMnl1 - KaCrrl1J1:CKOrO MOpJI ­
JIBnJIIOTCJI Kone6aHI1JI era ypOBHJI B6onbIlll1x rrpe­
Aenax. TIaAeHI1e ypOBHJI Bnepl10A 1930-1941 rr. 11
nOA'beM ypOBHJI Brrepl10A 1978-1995 rr. COCTaBl1nI1
COOTBeTCTBeHHO 1,8112,4 M(3KCTpeMYMbI 3a 100 neT).11
naAeHl1e, 11 rrOA'beM ypOBHJI HaHeCnl1 MHOrOMl1n­
JIMOHHbIJ1: ~ep6 HapoAHoMY X03JIJ1:CTBy.

TIaAeHl1e ypOBHJI rrpl1BOAI1T KYMeHbIlleHl110
my611H y rrpWlaJIOB, o6MeneHI1IO KaHaJIOB, BbIXOAY 113
CTpOJl rropTOB, YAnl1HeHl11O nYTI1 11 YAop0)f(aHI1IO
CTOI1MOCTI1 rrepeB030K, YMeHbIlleHl110 Hal160nee
rrpOAYKTI1BHOJ1: pbI6orrpOMbICnOBOJ1: 'laCTI1 BOAHOJ1:
rrJIO~aAI1 11 KOpMOBOJ1: rrno~aAI1 PbI6 11 T. A. TIpl1
rrOA'beMe ypOBHJI Mope 3aTOrrnJIeT 06Illl1pHble nno­
~aAI1 CHaCeJIeHHbIMI1 rryHKTaMl1, rrpOMbIIllJIeHHbIMI1
06'beKTaMI1 11 CeJIbCKOX03JIJ1:CTBeHHbIMI1 yrOAbJIMI1. B
1995 r. 3aTOrrneHHaJI rrOCJIe rrOA'beMa YPOBHJI rrno~aAb
npeBbIIllaJIa 20 TbIC. KM2. BA3ep6ai1:A)f(aHe nOA BOAOJ1:
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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 ofmany ships and barges and over
300 human lives. Icing also occurred in the winter of
1968-1969 anain 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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are developed with the passing of polar fronts, which
create heavy precipitation. Western winds prevail all
year in this region although, during winrer, there is an
increase in the recurrence of eastern winds. For all
wind directions, the speed of 1-5 m S-1 prevails. The
highest wind speed (18-24 m S-I) is characteristic of
eastern, southern and western winds having a
frequent maximum wind speed of 20 m S-I. The
prevailing direction of surface water currents is
southern and south-western. The speed of the
currents fluctuates within the limits of0.15-0.40 m S-I

annually. The maximum speed is observed in January
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°e. 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.
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MHOcOllemHue
KOlle6aHUfl ypOBHfl
KacnuucKocO MOpfl,
3apecucmpupOBaHHble
Ha BOOOMepHOM nocmy
c. EaKY.
Multi-annual
fluctuation in the
Caspian Sea level
measured by the Baku
staffgauge.
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oCTaJUlcb 20 KM )KeJIe3HOnOpmKHbIX JII1HI1HI1 60 KM
aBTOM0611JIbHbIX nopor.

3a rrOCJIenHee CTOJIeTl1e Ha KaCrrl1HCKOM Mope
Ha6JIIOnaJlliCb BoceMb HaroHHbIX rrOBbIllieHm1: ypOBHR.
Qpe3Bbl'IaJ1HO CI1JIbHbIJ1 HarOH CKaTaCTp0<l>WIeCKI1MI1
rrOCJIenCTBI1RMl1l1MeJI MeCTO 10-13 HOR6pR 1952 r.
ITpl1 CI1JIbHbIX HaroHax llil1pl1Ha 30HhI 3aTOrrJIeHI1R
MO)KeT nOCTl1raTb 20-30 KM, a 06I..l.(aR rrJIOI..l.(anb
3aTOlIJIeHIDI15-20TbIC. KM2. B 1952 r. 6bmo pa3MbITo
rrOJIOTHO )KeJIe3HOH nOponl, 3aTOrrJIeHhI HaCeJIeHHhle
rrYHKThI, pa3pYllieHbI rrpl16pe)KHble coopY)KeHI1R.
PhI6a'Ibl1 cyna 6bml13a6pOllieHbI Ha 20-30 KM BfJIy6b
Teppl1TOpl1l1, I1MeJII1Ch 'IeJIOBe'IeCKl1e )KepTBbI. BXX
BeKe Ha6JIIonaJII1Ch neBRTb CTI1X11HHbIX IIOHI1)KeHI1H
ypOBHR. CaMhIJ1 HI13K11J1 ypOBeHb 3apemCTpl1pOBaH Ha
CeBepHOM KacIII1I1 IIpl1 3aIIanHbIX lliTOpMax Brrepl10n
1977-1978 rr. ITaneHl1e ypOBHR IIpl1 TaKl1X I1CKJIIO'II1­
TeJIbHbIX croHax MO)KeT nOCTl1raTh 2,5 M, a rny611Ha Ha
JII1MI1TI1PYIOI..l.(I1X yqacTKax KaHaJIOB OKa3bIBaeTCR
HenOCTaTO'IHOH nJIR rrpOXona cynOB, 11 OHI1 I1nYT C
Henorpy3KOH, a TaK)Ke 06CbIXaIOT 06llil1pHble MeJIKO­
BOnhR BnOJIb 6eperOB.

IIITOPMhI 11 IIITOPMOBOE
BOJIHEHI1E

Ha KaCIIm1:CKOM Mope lliTOPMbI 11 Cl1JIbHOe BOJIHeHl1e
OKa3bIBaIOT pa3JIWIHble B03neHCTBIDI Ha pemOH. Ee30­
rraCHaR 3KCrrJIyaTaI.\I1R cynOB, rl1npOTeXHI1'IeCKI1X
coopY)KeHI1HI1 npyrl1x o6beKTOB OrpaHI1'II1BaeTCR
pa3HbIMI1 IIOpOraMI1 CKOpOCTI1 BeTpa. JJ:JIR KpyrrHO­
TOHHa)KHhIX cynOB 11 1130JII1pOBaHHblx OCHOBaHI1H B
OTKpbITOM Mope orraCHbI BeTpbI B10 6aJIJIOB 11 6oJIee.
CooTBeTcTBeHHo xapaKTepl1CTI1Ka lliTOpMOB BKac­
III1HCKOM Mope naeTCR rrpl1 CKOpOCTRX, paBHbIX I1JII1
IIpeBbIlliaIOI..l.(11X 10, 151120 M'C I, a BOTneJIbHhIX cny­
qaRXI1 IIpl125 M·CI. Hal160JIee lliTOPMOBbIMI1 Ha Kac­
III1I1 RBJIRIOTCR paHoHbI MaXa'IKaJIbI, AIIwepoHa
(3aIIanHoe rr06epe)Kbe), <I>OpT- IlIeB'IeHKo 11



3cmaKaoa Ha
KacnuikKOM Mope.

A pier on the Caspian
Sea.

Kapa-Eora3- fona (BOCTO'fHOe rr06epe)l(be).
IIlTopMoBoH BeTep Jol era cnep;CTBJole, lllTOpMOBOe
BOnHeHJole, rrpep;CTaBnlllOT cepbe3HYlO yrpo3Y p;nll
HopManbHoH pa60TbI MopcKoro TpaHCrrOpTa,
oco6eHHo CYP;OB, o6clI)')KHBa1OIl.I,JoIX MOpCKJ1e 6ypoBble,
pacrrOnO)l(eHHble Ha OTp;enbHbIX OCHOBaHJoUIX.

Ha KaCITJ1HCKOM Mope MOryT pa3BJolBaTbClI BeCbMa
KpyrrHble BOnHbI. BonHbI BbICOTOH rrllTb MeTpOB
Ha6mop;aIOTClI e)l(erOp;HO, a BbICOTOH 10 MJol 60nee ­

rrpJolMepHO OP;JolH pa3 BrrllTb neT. IlpaKTJ1'fecKJ1 BOnHbI
BbICOTOH IUITb MeTpOB J1 60nee MOryr Ha6nJOp;aTbclI B
nlO6oe BpeMlI rop;a, rrpJol'feM neTHJole lllTOPMbI He
ycryrralOT rro JolHTeHCJolBHOCTJ13J1MHJ1M. Ha KapTax (CM.
c. 22) rrpep;cTaBneHbI pe)l(J1MHall o6eCrre'feHHOCTb
BbICOT BonH 60nee rrllTJol MeTpOB J1 o606Il.1,eHHble rroM
HaJ16onbllIJolX BbICOT BonH. KaK BJolP;HO Jol3 KapTbI,
HaJ160nee HecrroKoHHbIM paHoHOM lIBMeTC1I3arrap;Hall
'faCTb Cpep;Hero KacrrJolll.
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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 15000-20000 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 ofvessels 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 ofwind 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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CI1TYAIJ)1R, CJIO>KI1BIIlARCR B
HAUI10 HAJIbHbIX
rI1~POMETEOPOJIOrI1qECKI1X

CJIY>KEAX

CJIO)l(J1BllIaHCH CJ1Tyall,J1H 'faCTO He n03BOJIHeT
npeIJ:CKa3aTb JIOKaJIbHble HBJIeHJ1H (oc06eHHO B
paJ10HaX ropHblx J1 MOpCKJ1X MapllIpyTOB),
KOTopble npJ1BOIJ:HT Kpa3pYllIeHJ1IO 1J:0por, MOCTOB,
npJ1'faJIOB J1 IJ:PyrI1X TpaHcnopTHbIX coopY)l(eHJ1J1.
I1MeeT MeCTO KpaJ1He TH)I(eJIOe nOJIO)l(eHJ1e C
npJ160paMJ1, CJ1CTeMaMJ1 J1 060pYIJ:OBaHJ1eM IJ:JIH
npOBelJ:eHJ1H Ha6JIIOlJ:eHJ1J1. I1MeIOI.I..\J1eCH TeXHJ1­
'feCKJ1e CpelJ:CTBa J13HOllIeHbI, M60JIbllIJ1HCTBO M3
HMX HY)I(lJ:aeTCH B3aMeHe MJIM peMoHTe. He YlJ:aeTCH
MX cBoeBpeMeHHaH nOBepKa. HOpMaJIbHOe
<pyHKll,MOHMpOBaHMe CMCTeM c60pa Mpacnpo­
CTpaHeHMH J1H<popMall,J1J1 OCJIO)l(HHeTCH BCBH3J1 C
pe3KJ1M YIJ:0p0)l(eHJ1eM CTOJ1MOCTJ1 ycnyr J1 apeHlJ:bI
CBH3J1, a TaK)I(e TeJIeKOMMYHJ1Kall,J10HHbIX J1
TeXHJ1'feCKJ1X CpeIJ:CTB.

HMC npelJ:OCTaBJIHIOT rroTpe6J1TeJIIO MeTe­
opOJIOrJ1'feCKJ1e, pe'fHble rJ1lJ:pOJIOrJ1'feCKJ1e,
aBJ1all,J10HHble, MOpCKJ1e rJ1lJ:pOJIOrJ1'feCKJ1e J1
CHerOJIaBJ1HHble nporH03bI, a TaK)I(e MHOrOJIeTHJ1e
CTaTJ1CTJ1'feCKJ1e xapaKTepJ1CTJ1KJ1 rJ1lJ:pOMeTeo­
pOJIOrJ1'feCKJ1X rrapaMeTpOB J1 napaMeTpOB
3arpH3HeHJ1H oKpY)l(aIOI.I..\eJ1 CpelJ:bI. OIJ:HaKO
Ka'feCTBO BbIllIenepe'fJ1CJIeHHbIX BJ1IJ:OB J1H<p0P­
Mall,J10HH0J1 rrp0)J;yKll,J1M Hax0IJ:J1TCH He Ha lJ:0mKHOM
ypOBHe. KpOMe Toro, nepe'fJ1CJIeHHble BJ1lJ:bI J1H<pO­
pMall,J10HH0J1 npOlJ:yKll,J1J1 npe1J:Ha3Ha'faIOTCH B
OCHOBHOM IJ:JIH 06I.I..\ero nOJIb30BaHJ1H J1 JIJ111Ib
'faCTJ1'fHO MOryT 6bITb J1CnOJIb30BaHbI IJ:JIJl fJ1lJ:pOMe­
TeOpOJIOfJ1'feCKOrO 06cJIY)I(J1BaHJ1Jl TPACEKA, IJ:JIH
KOToporo nOTpe6yeTCJl C031J:aHJ1e 60JIee crrell,J1­
aJIJ13J1pOBaHHblx J1H<p0pMall,J10HHbIX J1 IJ:pyrJ1x
BJ1IJ:OB ycnyr. Hy)l(HO COCTaBJIHTb 60JIee lJ:eTaJIJ13J1­
pOBaHHble nporH03bI rJ1lJ:pOMeTeOpOJIOrJ1'feCKJ1X

Caspian Sea exceed 10, 15 and 20 m S·I and, in some
cases, 25 m S·I. 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 lO-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 ofthe great­
est wave heights. As can be seen, the most affected
region is the western part ofthe central Caspian.

BepOJlmHocmb (%)
BOllH, npeBblUlalOUjUX
5 M, nflmunpou,eHmHOU
06ecnelfeHHocmu (a).
0606UjeHHoe
3KcmpeMallbHoenOlle
Bblcom BOllH (M)
nflmunpou,eHmHOU
06ecnelfeHHOCmu (b).
Wave heightaccording to
(a) percentage offive-metre
waves occulTing withfive
percentprobability; and
(b) generalizedfield of
maximum wave height
(metres) occulTingwithfive
percentprobability.



HYDROMETEOROLOGICAL SAFETY
OF TRACECA

The main goals of the proposed Hydrometeorological Safety ofTRACECA
(HYMES-TRACECA) Project are:
(a) To create a regional system to provide operational hydrometeorologi­

cal predictions and data to the region's transportation infrastructure
and organizations;

(b) To create a regional monitoring, alert and early-warning system; and
(c) To set up a database and an automated information system for the

transportation sector.
The project activities are divided into two stages. The first"fltage involves:
(a) 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;

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

(c) 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) Installing observational equipment on the road sections of the route,

posting appropriate warning signs and setting up an operational early
warning system;

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

(c) 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. It 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,
communications, 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 hydro meteorological 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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yCJIOBI1H, OC06eHHO TaKI1X crreU;l1cPl1'leCKI1X

HBJIeHI1H, KaKI1MI1 HBJIHIOTCH CHe)l(Hble JIaBI1HbI 11

CeJIeBble rrOTOKl1, rOJIOJIeA, TyMaHbI 11 Ap. IT03TOMY

Tpe6yeTcH rr03TarrHaH MOAepHI13aU;I1H AeHTeJIbHOCTI1

B 06JIaCTl1 rl1ApOMeTeOpOJIOrl111 11 MOHI1TOpl1Hra

3arpH3HeHl1H OKp~alOr.u;eHCpeAbI.

rM~POMETEOPOnOrMqECKOE

OEECIlEqEHME EE30IlACHOCTM TPACEKA

OCHOBHble u;eJII1 rrpeAJIaraeMOrO rrpOeKTa «[I1APOMeTeOpOJIOrl1qeCKOe

o6ecrreQeHl1e 6e30rraCHOCTl1 TPACEKA ([I1M~C- TPACEKA)) COCTOHT B

CJIeAYJOr.u;eM:

a) C03AaHl1e perl10HaJIbHOH CI1CTeMbI 06eCrreQeHl1H OrrepaTI1BHbIMI1

rl1ApOMeTeOpOJIOrl1QeCKI1MI1 rrporH03aMl1 11 AaHHbIMI1 OpraHl13aU;I1H

TPaHcrropTHOH I1HcPpaCTpYKTYPbI pefl10Ha;

b) C03AaHl1e perl10HaJIbHOH CI1CTeMbI MOHI1TOpI1Hra, rrpeAYITpe)l(AeHIDI 11

orrOBer.u;eHIDI;

~ c) cPOpMl1pOBaHl1e 6aHKoB AaHHbIX 11 C03p;aHl1e aBTOMaTl13l1pOBaHHoH

I1HcP0PMaIJ;110HHOH Cl1CTeMbI AJIH TpaHcrropTHoH OTpaCJIl1•

.D:eHTeJIbHOCTb B paMKax rrpoeKTa rrOApa3AeJIHeTCH Ha ABa 3Tarra. Ha rrepBoM

3Tarre rrpeAYcMaTpl1BaeTCH:

a) BOCCTaHOBJIeHl1e 11 pa3BI1Tl1e' Ha6JIIOAaTeJIbHOH CeTI1 Ha3eMHbIX,

rrpl16pe)l(HbIX, MOpCKl1X CTaHU;J1:i1: 11 rrOCTOB, CeTl1 CYAOBbIX Ha6JI1OAeHJ1:i1:,

CeTI1 Me)l(HaU;110HaJIbHOrO o6MeHa AaHHbIMI1 Ha6JIIOAeHI1H, pa3Bl1Tl1e

CIIyTHJ1KOBbIX Ha6JI1OAeHJ1:i1: 3a COCTOHHl1eM TpaCCbI;

b) pa3pa6oTKa MeTOAI1K KpaTKO- 11 AOJIrOCpOQHOrO rrpOrH03l1pOBaHl1H

rrorOAbI, fl1ApOJIOrJ1qeCKl1X 11 MOpCKl1X rrpOrH030B rro Tpacce;

c) I1CCJIeAOBaHl1e OCHOBHbIX yqacTKoB TpaCCbI, I1X KJIaCCl1cPI1KaU;I1H B

OTHOIlleHl1l1 orraCHbIX HBJIeHJ1:i1: rrorOAbI, I1HTeHTapI13aU;IDI 06'beKTOB 11

coop~eHJ1:i1:, orrpeAeJIeHl1el1XxapaKTepl1CTJ1K, CTerreHl1YCTot\qJ1BoCTl111T.A.

BTOpOH 3Tarr BKJIJOQacr B ce6H:

a) yCTaHOBKy TeXHI1QeCKI1X cpeACTB Ha6JIIOAeHl1H Ha Aoporax TpaccbI,

OCHaIu;eHl1e I1X COOTBeTCTBYJOr.u;l1Ml1 rrpeAYITpeAl1TeJIbHbIMH 3HaKaMl1 11

OpraHl13au;MJO Cl1CTeMbI OrrepaTl1BHOrO orrOBer.u;eHl1H;

b) ocyr.u;eCTBJIeHl1e KOOpAI1HaU;1111 pa60TbI HaU;110HaJIbHbIX u;eHTpOB,

HerrocpeACTBeHHoeo6c~aHMeTpaHcrrOpTHOH OTpaCJIl1;

c) peryJIHpHOe 113AaHMe I1HcP0pMaU;110HHO-rrpOrHOCTJ1qeCKl1X 610JIJIeTeHeH

11 KJIl1MaTJ1qeCKl1X aTJIaCOB rro MapIllpYTY TPACEKA.
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