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ITPEJIMCJ/IOBUE

Paspatiomaniaa Esponefickium coioaom npu compydusmecnise
¢ padom cpar-waenos npozpamma «Tpancnopmuvtis xopudop
Espona-Kasxas-Aswes (TPACEKA) cmpameztsuecry savenn
OAR IKOHOMUHECKO20 PAIBUMUA U COBEPUIEHCMIBOBANTA
MOPZOSLIE CBA3LH BX00SU{UX 8 HEE 200Y0aPIME-NAPHIHEPDS,
Ona enocolcmayern Gosiee mectosy compydnusecmay mexcdy
CIPAHAMY, IO BeDeNt K HOGDIM CORAGUIEHURM H PACIY-
peritio obuienun mexcdy npocmomu miodemu, Ouenp
TIOXBATOHA UHUHHAMUGA HAKUOHARBHDLY. 2UOPOMENIEOPOROZH-
seckie cayd {HMC), soenenensivec s TPACEKA, no axmosenisno
2udpomMemecporozUecKozo obecreuenun Bezonacnod u
agbexmusnon sxcnnyamawy xopudepa o IIpozporaty.

Onepamtusnvie mepol, npedyematpusaemoie HMC, oueny
CBOEOPEMEHHD, NOCKOABKY OHU 3HAMENYIOM PA3YMHOE
doNZOCPOUHOE UHOCCMUPOSAHIE 6 MPAHCHOPIHOIT Cexmop,
KOmopuit 4pessuyaiing Hyscmsumenen k nozode. 5 nonazarn,
umo obssarmenvcmen 710 LIpozpamme ecex 3AUNMEPECOBNNBIX
CHIOPOH AGRAOMCH 2APANINUET GOCITUNEHUR HERALMO20
DE3YROMANIA, A UMENHO CO3DANUA UINECROCOGNOR pezuo-
HANBHOIT CHCMEMBL ONEPAMUBHOZO MEMEOPOAOZUNECKO20
OOLHYNCHBARIA, HEOOXOOUMO20 DR BLEX SAUHMEPECOCAHHDIX
CIMOPON, BKAIONAA CEMb MONUNIOPUN2A U PariHezo npedy-
npexcoenus, base OaNHBIX U KOMPLIOMEPUILPOSAHHYIO
UHPOPMALUONKYIO CUCHIEMY.

A Gnacodapen 0-py Pse Maxmydosy (Asepbatidmcan) u
9-py Hodapy Bezanausunu (Tpysua) s ux vennsiii sxaad o
cosdanue Hacmosiielt 6pounopei. I xomen Gvt aocnonb-
308ambcA OaHHON BOIMONCHOCHILIO, YMOGH OM UMEHH
Beemuprioti Memeoponoeusecxoss Opeanusanun (BMO) u om
cefr AuuHO evipasums GAnzodaprocme Oupexmopam
coomsemcmaywuiux HMC 20 wx unuyuamuey, komopan
Gydem crocobcmaosanmy YCURUAM 1O YEYHIMEHHUN YEROGUT
Heuanu u padomvt miodeis, A 386epAI0 6Ce IAUHINEDECOSANHIIE
cioponss 8 noddepicke BMO amtoi soxoi wuwiuamusy,

e — 0 e - - ——————— s

FOREWORD

The Transport Corrider 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 frade and eco-
nomic development of its partner States. The Programme
has already enhanced closer cooperation among the
cauntries, 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 b)* 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 commipment to the Programme by all concerned
is a guarantee in achieving the desived 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 Nodar Begalashvili (Georgia) for their valuable
inputs to this brochure. 1 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
fo the efforts of their nations to improve the living and
working conditions of their people. wish to assure all the
Parties of WMO’s commitment to contribute to the
success of this important initiative.
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YTO TAKOE ITPOI'PAMMA
«TPAHCITOPTHBIN KOPHJIOP
EBPOITA-KABKA3-A3W»
(TPACEKA)?

Iporpavma TPACEKA, navaran 8 Bproccene s 1993, —
9TO MPOTPaMMa TEXHHIECKOTO CONERCTBH, (PHHAHCH-
pyeman Esponeiickum Corosom. Ee nieap — passutHe

TPAaHCTIOPTHOTO KOPUACPa N0 HaNpaBNeHKIO 3araj-

POCTOK H3 EBpommbI ¢ mepeceyenmem YepHoro Mops, iepes

Kaskasu Kactiickoe Mope ¢ Bbixoniom Ha LleRTpamsHyto

Asmio. KpoMe naTH LERTPATbHOASHATCKHX H TPeX

KABKASCKHXTocynapers, Mapuipyr TPACEKA npoxoaur

4epes Monromiio, Ykpaury, Pecy6nuxy Moanopa,

Pymbirsuon Boarapiro. [Tpoexr coorpercrsyer mobams-

HOM cTpaterdy Epponefickoro Cotosa B OTHOLUEHHH

BOCHMM TTEPBOHAYA/IbHBIX TOCYAAPCTB-TIAPTHEPOB (IATH

pecry6muk LleRTpanbHOM A3HH M Tpex pecnybnnK

Kaexasa) 1 nipecnepyer crenyioLLue ue/m;

8) NOAAepKKa MONMHTHKO-3KOHOMHYECKOH He3a-
BHCHMOCTH JEHK ITYTEM YBE/MYEHHA BOS-
MOXHOCTH MX BBIXOA HA €BPOTENCKHE H MHPOBBIE
PBIHKH TIO ANbTEPHATHBHBIM TPAHCTIOPTHHIM
MapuIpyTam;

b)  coneiicTBHE RaNbHENILIEMY PETHOHATEHOMY COT-
PYAMMUECTBY MEKIY FOCYIAPCTBAMH-NIAPTHEPAMH;

¢  ypenuueHue ucnonbsopanug TPACEKA xak
KAaTaH3aTOpa AAA NPHBAeYeRHA OANECPKKR
MEXITYHAPOAHBIX (PHHAHCOBLIX YUPEAKIEHHIT %
YACTHBIX HHTECTOPOB;

d)  coemmenve mapipyra TPACEKA c TpancbeBpo-
nefickumu ceramu (TEC).
3a Bpems nocae Bproccearckoi kondepennun

upea TPACEKA cTpemMuTe/bHO BOIIOLLANACD B FH3Hb.

Cosemanma paGowx rpyrm TPACEKA, cocrossumecn

B Amma-Ate, Bene, Beeun u B Adpunax, T6rwmicckan

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

Lo Central Asia. [n 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 Thilisi in 1997 and at the Helsinki
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koHbepeHuus 1997 I, ¢ yUaCTHEM MUHHCTPOB TPaHC-
NOPTa, 3 TaioKe XembCHHKCKaA KoHepeRIuA, onpene-
NUBIUAA 3TOT PETHOH B KAUECTRE NAHLEBPOTEACKOMH
TPAHCIOPTHOH TeppuTOopHH ¢ Boxoaom TEC Ha Boc-
TOK, CHITPAIH BAXHYIO PO/b B PEATHIAIHH NPOEKTOB
OpOTPaMMEL

B 1998 r. Ha cocTonBesica B Baxy MexxayHapon-
Ho# kordepennuu no TPACEKA: BoccranoBnenue
Heropiyeckoro Leakoporo myTH, 12 rocynapcraaMy

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 Histaric 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

Mapuspym TPACEKA.
The TRACECA route.
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6xi10 mognvcaro OcHOBHOE MHOTOCTOPOHHeE COTa-
IIEHHE O MEKAYHAPOIHOM TPAHCIOPTE /1A Pa3BHTHA
xopuaopa Espona-Kaskas-Asud. s copeicTsna ero
peamHsanHH B Baky cosnaH HOCTOAHHbIA cexperapHar
MexnpaBiTenbcTBeHHOA KoMHuccHH. Kpome Toro,
noanicaHHbe Ha CTaMByIbckoM CaMMHTE OTOBOPbL
00 CTPOUTENLCTBY HedpTenmporopna Baky-T6uakcH-
JDxebrxan  rasomposoma Typkmerua- [pysua npyugam
JOTOMHHTEIbHEIe MMITY/ALCH passuTHIO TPACEKA.

Bozpoxaerne Benukoro MeaxoBoro NyTH no
HanpasAeHWIO 3aNIal-BocTOK 13 Epponsl, uepes Yephoe
mope, Kaekas u Kacnmfickoe Mope ¢ BBIXONOM Ha
LleHTPanbHYIO A3UIO TIPEANONAraeT KOMIICKCHOE
PA3BHTHE COOTBETCTBYIOLLEA MHPPACTPYKTYPbL B 3THX
CTpaHaxX, HEOTHEM/IEMOH HacThI0 KOTOPOH ABJLAETCA
T MAPOMETeOpOIOrHyeckoe obicmyxmpanne Gesomac-
HOCTH IEPEBO3OK.

Sxotommeckan 3pgexruHocts TPACEKA Bo
MHOrOM 3aBHCHT OT AeaTeneHocTH HMC no o6ec-
MeYyeHHIo 6e30nacHoro JABHXKCHHA TPAHCNOPTHBIX
CPENCTE H COXPAaHHOCTH TPY3OB MO BCEH NaHHE
mappyTa. [Tostomy HMC ctpan LenTpansHoit Asyum
u KaBkasa ono6punu npoekt «[HapomMeTeopono-
ruveckoe obecneyenne Gesonacuoctd TPACEKA
(TUMEC-TPACEKA)», xoropei#t 6bin pazpaboran
SKCTIEPTaMK M3 Asepbalifprana % Ipysuu ¢ NoMOLLBIO
W mpx moaaepxkxe BMO,

Mappyrei TPACEKA nepecekaloT pasayanbie
maEAadTHEIE S0HbI CO CIIOMCHEIM pebedoM, NPOAE-
NIEHHEM PasAHIHBIX ONACHBIX MOTOAHBIX M PHAPOTO-
THYECKHX ABNEHHA, TAKUX, KAK CE/NCBBIE NOTOKH,
HaBOJHEHHUSA, CHEXXHBIE NABHHGI, ONIOA3HH, rONONEN,
CH/T:HEIE TYMaHbE M TEL1bHBe Sypy, Ha Mopekux yaacr-
kax TPACEKA Takue ABNCHUA, KAK LUTOPMOBBIE BET-
Pbl, PASPYLUMTEABHEIE BOMHBL, HATOHbE, NIPENCTABAAIOT
CEPLEIHYIO ONACHOCTD JUIA CYAOB H MOTYT BLIIBATh
SANEPXNKY HAH JA%E, B HEKOTOPBIX CIYHAAX, BDEMEHHOE
npekpallenHe nepepo3oK. Hivke kparko xapak-
TePUSYIOTCA CTUXHHHbIE ABACHHA C BOSMOXHbIMH

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.
Jhe 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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2. [Tomu, samonnennan
8 peayrvmame
HABOOHEHUS HA PeKe
Puonu (anpeny 1982 2.).
Left: A flooded railway
in Turkmenistan, Right:
A main road near the
town of Poti flooded by
the Rioni River in April
1982.

KATACTPOOHIECKUMU ITOCAENCTBUAMY /1A TPAHCIIOPT-
HOH HHPACTPYKTYPDI, KOTOPHIE MOTYT IPHBECTH K

GonbLuomy yuepoy.

OITACHBIE
TMIPOMETEOPOJIOTMYECKHUE
SABJIEHUA U HA3EMHbBIN
TPAHCIIOPT

OBMJIBHBIE OCAJIKHM M
HABOIHEHMA

OcafKH MOXHO OTHECTH K OTIACHBIM ABIEHHAM, eC/H
IO YaCTOTE BOSHHKHOBEHHA, KOMMYECTBY, NPONO/iU-
TeALHOCTH, HHTEHCHBHOCTH M TIIOLAAH PAcnpo-
CTPaHEHWA OHH MOTYT HAHECTH 3HAUMTE/BHEI YILeph
W/IH BbISBATb CTHXHIHLIE GeacTBUA. K CTHXWAHBIM

ABMEHUAM OTHOCATCA OCafKH, CYMMa KOTOPEIX
cocTapaget 30 MM H 60/1¢ee 3a 12 yacos, W IMBHERBIE

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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OCaAKH HHTEHCHBHOCTHIO Bonee 30 MM B yac. OHH
MOTYT HaGmopaTheA 1o Beemy MapuipyTy TPACEKA B
roproii mecraocrtd. Ha Kaskase Hanbonee wacro
OBHNBHBIE OCANKH BHINALAIOT B 3ariafHol [pysny H B
TIPH/IETAIOLLEN K YEPHOMOPCKOMY TOGEPE]bI0 rOpHON
30He, a Ha Bocrouynom Kapkase Bwipeasercs
NlenxopaHcKad HU3MEHHOCTb, [A¢ TAKHE OCAJIKH B
KOMILIeKCE ¢ APYTHMH ABAEHMAMH MOTOLBI MOTYT
HaHeCTH SHAUHTEABHBIH YLLlepl HAPOIHOMY XO3HVCTBY.

Katactpoduyeckie nasoaky Ha pexax Kapkasa,
8bISBIBAIOLIIME HABOMIHEHHA, OTMEUAMUCDH AOBOALHO
4acTO B MPOLLABIE FOZB! ¥ B HAWHK AKH. [1pusMepom
MOXET CAYKHTE KaTACTPOPHYECKHA NaBONOK B
despane 1911 r. 8 3anagnoi [pyann, Korna nocne
TPOAOKUTENBHOTO CHEFONAKA HACTYIIAA PesKan
OTTeNeNb H NOLUTH AoKAH. B peaynpraTe Tanas u
JIOXAEeRaA BOJA MEPENOMHIIA PYCIa PeK ¥ BLILIIA H3
Geperos, 3aTONKE MECTAMM Ha ABA-TPH MeTpa Mp¥H-
6pexxHble 3em/H B parioHax [TotH, Yanaminu, Cetiaxu 1
ApYTHX HaceNeHHBIX MyHKToB. Ha noTHitckoM yyacTke
B HECKO/IbKMX MecTax GBL10 pasMbITO MOMOTHO Hees-
Hofi popord. Ilo-mpe>xHeMy [OBOABHO YacThl
3aTOT/ICHHA ABTOMArHcTpany B6usk r. [otu.

YkpaunHckue KapmaThl Takxe OTHOCATCA K
Hanfo/ee NaBOAKOONACHEIM perHoHaM EBponbr. 3neck
YPOBHH BOJIBI BO BPeM# MABOAKOB MOIYT NOAHMMATECA
Ha TPH—IIECTh METPOB, 4 Ha Y4aCTKaxX pex, ofopy-
NOBAHHELX 3ALUATHRIMH JiaMOaMH, H BOAM3H MOCTOBBIX
nepexonor — Ha 7—10 m. IMasoaku gopmupylorca
CTPeMHTENLHO H 32 CPABHUTENLHO KOPOTKOE BpeMa (oT
OHOTO 9aca 0 ABYX-TPEX CYTOK) MOTYT BBISHIBATh
IHAYHTEABHBIE PA3PYILCHHA,

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

tvashed away in several places in the Poti region. Still

Paspyiennptil Mocm Ha
pexe Puxa sosne

2. Xycm — pesynomam
cenegoit deamenprocmy,
A part of a bridge
destroyed by mudflows
over the Rika River near
Khust.
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Pasmuvis yiacmxos
aemomasucnipant
CERCGUIM NOMOKOM,
Sections of trunk road
partially washed away
by mudflows.

CEJIEBBIE [TOTOKH

Hockoneky no Mapuipyty TPACEKA cenesble NOTOKH
OTMENAIOTCA BO BCEX TOCYAAPCTEAX, TO HX PaspyLUM-
TEABHOMY BOACHCTBHIO MOTYT IONBEPTATECA MHOTHE
OBBEKTHI HAPOIHOTO XOSANCTBA, HENEIHEIE K aBTOMO-
6HIBHBIE JOPOTH.

CrefiyeT OTMETHTB, 4T0 94 % CeneBbix NOTOKOB,
OTMEYEHHbLIX Ha 6bIBI.I.l€M COBETCKOM MPOCTPAHCTBE,
npuxoauTca Ha KaBkas u Lentpanshyio Azui. Ha
IOxuom Kaskaze, 3a ucknoyennem Kypa-Apakcuhe-
koH, Komxuackon, JlenkopaHckoit H MyTanckoi pas-
HUH, IOYTH BCA TEPPHTOPHA OTHOCKHTCA K PafioHaM
MOTEHUHANBHON CEeNeBO 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.

[t 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




10

3a nocnenHue AECATHAETHA H3-33 HHTEHCHBHOTO
PASBHTHA 3POSHH PAN NOTEHUMATLHO CENEOMACHBIX H
HeCeNIeOnacHBIX PAHOHOB YIKE Nepelren & 60nee BRICO-
KY10 KATErOPHIO ONACHOCTH (B TOM YHCAE BROAL MapLl-
pyros TPACEKA).

OcHOBHBIMH CeNEOTIacHBIMH pafioHamu [pysvin
ABIAIOTCA IOXKHbIE CKAOHHI LERTPATLHOR H BOCTOYHOMH
yacreif Bonbiuoro Kaekasa, Lusn-TomGopckuii xpe-
Ger, xpe6Te! Manoro Kaexasa, Cypamckuii xpebeT H
Joxcknit Maccus, To mappyram TRACEKA npeo6-
NAAICLIEE PACTIPOCTPAHEHHE HMEIOT CeH AIMBHEBOTO
NPOHCXOXAEHHA. Bo MHOIX CAyYanx 3posHa 3a cyeT
TIABOAKOROH BO/IHBI ABIACTCH NPHYMHOR yliepba,
HAHOCHMOTO TPAHCTIOPTHOH HHBPacTPYKTYpE

B Apmenun cenesan feaTebHOCTb HABAIONACTCH
B OCHOBHOM B CEBEPO-BOCTOUHBIX H JOMO-BOCTOYHBIX
paﬁouax, a TAKCKE Ha I0T0-3anaAHbIX H I0XKHBLX CKAO-
Hax Aparanckoro MaccHBa. OTCyTCTBHE PacTHTENb-
HOCTH Ha 3HAYHTEALHOH YaCTH TEPPHTOPHH NPH
COOTBETCTBYIOLUEM TEPMUYECKOM PEXKHME COcobCT-
BYET pa3phiXJ€HHI) NOYBOrPYHTOB, a NPH HHTEH-
CHBHBIX JIHBHAX — Pa3BHTHIO CEAEBLIX NABOIKOB,
HOBTOM')' 3ITO AB/IEHME YAl Haﬁmonael‘cn HA Manblx
BOAOCOOPHLIX NAOLUAAAX, OXBAMEHHBIX NMBHEBBIMH
BOXAAMH.

B AsepbadinkaHe OCHOBHLIMH pafiGHaMHK cene-
TPOABACHHUA ARAAIOTCH I0XHBI H CEBEPO-BOCTOUHBIH
ckaoHbl Boasmoro Kapxasa, Bokoroi xpebet u
Ko6ricTan, 10r0-3ananHeni M cepepo-3anagHblit ckao-
Hbt Manoro Kapkaza 1 JleHkopaHckan o61acTb.

Bonee 40 % xonuyecTna CENEBLIX MOTOKOB,
HaO/mOAAIONIUXCA Ha ObIBLUEM COBETCKOM NPOCTPAHCT-
Be, MPHXOANTCA Ha Y36ekHcran, 3aeck mo MapuipyTy
TPACEKA cenerbie MOTOKH OTMEHAIOTCA B TOPHBIX H
npearopHar: pafioHax Gepranckon no/minst, [xuzakc-
ko#t, Camapxasnckolt, Kamkapapshuckoit u Cypxan-
mapeMHCcKo# ofnacredt. Cerepble MOTOKH NPOXOAAT B
BeceHHe-neTHu nepuon {MapT-#ioas). THr cenerbx
NOTOKOB NPeHMYIIECTBERHO HAHOCOBOHEI.

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 foathill areas of the Fergana Valley and
the Dzhizak, Samarkand, Kashkadaria and
Surkhandaria regions. Mudflows occur in spring and

Hocaedemsus
APOXONCOERUR CENEBLIX
HOMoKog.

The result of a mudflow
impact.



,f A
__I‘i_ e _11 i,
; Kacnmiicioe

f Mope/|
Caspian S'Fa

Kaprma nasunnofi
AKMUSHOCIIY,
Map of avalanche
activity.

B KHpPrusuy akTHBHEIE CeAH HaGAIONAIOTCA B
NPEAropHLIX 30HAX ¥ HA BO3BLIIEHHOCTAX BACAD
CEBEPHBIX CKAOROB Tepckeri-Anaray, Knpriackoro u
Tanacckoro xpefros, Kapbitay H 0XHOIO CKIOHE
Kynrnesi- Anaray, a 1akoKe Ha pasirdHbIX TEPPHTOPHAX
B6mizH Peprancroii gombl. Oxono 80% scex narect-
HBIX CeIcH BHISBAHb! CH/IBHBIMH JIHBHAMH.

CHEXHDBIE TABUHBI

CHEXHBIC IABUHBI HAPYLIAIOT HOPMAIbHYIO paboTy
PasAHYHBIX OTPaciAel HAPOAHOIO XO3AMCTEA, B TOM
YHCTIE TPAHCIIOPTS, NPHUBOAAT K SHAUUTETLHBIM paspy-
LIEHHAM, HEPEIKO — K YE/IOBEHECKHM KEPTBaM.
CHeXHbIC TABHHBl AKTHBHSHPYIOTCA B YCIOBHAX
PACY/ICHEHHOIO BBICOKOFOPHOTO penbedha IIPH Halu-
4HH OGHABHOTO CHEFOMAfd, YTO HMEETCA BO BLex
TOCYAAPCTBAX, MO KOTOPbIM HPOXCAHT MapILpYT
TPACEKA, ocofento e pecryfmikax Kagkaza.
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summer (from March to July) and consist mostly of
water-borne sediment.

[n 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, 1 200 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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Tlo panubIM HCCASNOBAHHH, HHXKAA TPaHMIA
PACTIpOCTPAHEHHA TABYH HA 10°KHOM CiaoHe Bonsuioro
Kapkasa npoxogur na Beicote 50—100 M B 3anaguox,
850 M — B ueHTpanbHOM U 1400 M — B BOCTOYHON
yacTax, a Ha Manom Kaekase aTa rpaHulia npoxoguT
COOTBETCTBEHHO Ha BRICoTaX 100, 12001 1400 M.

TpaHcnopTHEe MTHHHM B npefenax Hxnoro
Karxasa HaxofaTcs noj GO/MbIIMM BO3AEACTBHEM OMac-
HBIX THAPOMETEOPONOTHYECKUX ABNEHHA, B TOM YHC/IE
CHEXHbIX TaBHH, 3uMon 1986—1987 rr. B Ipysun
HEOAHOKPATHO HAGMONAICA MACCOBBI CXOM CHEXHBIX
naBHH; GBUI0 NPHOCTAHOB/ICHO ABHKEHHE TPAHCTIOPTA,
Tsoxenoe NoNoKEHNE BOSHWKANO ¥ 3uMol 1983—1990
IT.; KOria 5110 NpeKpaLleHo ABMKEHHE TPAHCNOPTA,
PaspyLIEHBI MOCTbI, NOEPEXAEHEI IMHHH MEKTPO-
TNepenay U Te/epOHHORN CBA3M .

B ApMeHHH NaBHHOOTIACHBIMH YHaCTKAMH AB/LA-
10TCA XeNesHble H aBTOMOOHILHBIE 10porH [Kamiyp-
Banansop y lxapaypckoro nepepana, TAE OCTAHAB-
JHBA/1ICA TPAHCTIOPT ¥ HMEAHCD YENIOBEECKHE JKEPTBDI.

B Asepfalimkane MaBHHOOTACHBIE TPACCHI
HMeIoTCA B paliodax Mypogparckoro i Tanenickoro
xpeGToB.

B ¥3s6exucrane asropopora A-373 Tawkent-Ou,
napMHOONACHA B pafioHe nepepana Kamuuk, rae B
NepHO JeKabpa-anpeNn Ha y4acTKe MPOTAXEHHOCTBIO
25 KM exerofHo cxogut no 100 nagHH 06pemoM oT
HECKOMBKHX THICAY 20 25—30 Tbic, M3,

B Kupruauu, na aopore Buurkex-Om umMeetca
0c000 ONACHBIH YHACTOK NPOTAKEHHOCTRIO 248 KM,
MOCKONBKY OH HAXOLUTCA B 30HE TaK Ha3pIBaeMOH
Korofynakckoit maBuHb, KOropas B NpouLIOM
CHOCHAA ¢ TOP A0 TPEX MHIAHUOHOB KyGHUECKHX
METDOB CHera,

B TOM, YTO KacaeTca pacrpeieNEHUA HMCA IHEH C
CHABHBIMY CHErOTIANAMH, TO MEX(AY Pa3HBIMM CTpa-
HAMH CYWECTRYIOT Pasimyua. J1a pasHHLa HanOonee
oueByzHa B PyMbIHUH B DAlOHE, PACTIONOHKEHHOM 110
obe croponst Kapuar,

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. .

[n 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.

Pacauiyennstil yuacmox
ABIOMRZHCIPAnH &
30HE CX00R CHENCHOIE
AACUHYI.

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




B Pecnybanke Mo/nfoBa exxerofHO TPH-4eTbIpe
JHA ¢ CHALHBIMH CHETOTIANAMH O6BMHO HAG/IORANTCH
Ha Banaxcko#i paBHHHE H B Jlo6pyIDKe, B TO Bpema Kak
5—6 anelt Brog — B Baparade u Ha BapianckoM wato.
Ha3anapuoi papHHHe 1 B TpaHcWIBBaHHH eXKeTofHoe
HHCNO AHEH C CHABHBIM CHETONA0M OTHOCHTENELHO
Hefonbioe {1 —3 mHA B cpenrenm), ITo TaxOKe CNpaBen-
AHBO WIA ceBepHOH YacTH OurreHnu H Banaxuu, KoTo-
phle ABLAIOTCA 3ALUHILEHHOM OT OCAUKOB 30HOMH,

CHJIbHBIE BETPBI
1M METE/IM

CH/bHble BETPBI CO CKOPOCThIO Gonee 15 M-c
OTHOCATCA K YMCAY ONAacHLIX THAPOMETe0-
PONOrHUECKHX ABACHHH, OHH HaHOCAT GonbLION
yiieps HapoTHOMY XO3AKCTBY: NOBPEXAAIOT IHHMH
CBA3K H BICOKOBO/ILTHEIE IMHUH ACKTPONEpenay,
HapyWWAIOT paboTy TPaHCNIOPTA, BHISLIBAIOT BONTHEHHE
Ha MOPAX M BOMOXPAHU/IIIAX, NELTbHBIE GYPH H AP,
TNo mapwpyry TPACEKA cunbnbie serpet Haubonee
CHABHO NMPOABAAIOTCH Ha IHxHOM Kaskase, 3umon
nof aHAHNeM CHOHPCKOTO aHTHLMKAOHA, Ha
10xHoM Kaskase na Konxuackoll HH3MEHHOCTH
¢ eHBI BOCTOTHOTO HATLPABNERUA MOTYT HZOCTHIATD
mropMoBoil  cuasl  (25—30 m-c-!), HaHOCA
3HAYUTENbHBIN Y1Llep6 TPaHCNOPTHBIM NEPERO3KaM.
Metenu cBA3aRb Beerna c Gosiee MAM MeHee
CHILHOM NOTEPeH BHIHMOCTH H CO3/IAI0T 3aTPYAHERHA
B IKCIUTYaTAllKH TPaHCIOpTa. OHH MOTYT HApYILATh
paboTy TMHHA YMEKTPONEPeay ¥ CTaTb FIPUIHHON
CHEKHBIX 3aHOCOB, TABHH H OTJIOXKEHHH CHEra, 4T0
CO3[14€T Cepbe3HbIe OMEXH Ha XKeNe3HbIX H ABTOMO-
GribHbIX goporax. Ha Tepprropus ioxuoro Kasxasa
no mapupyry TPACEKA metens nponcxopar He
YaCTO, 33 HCKNIOIEHHEM Y4aCTKOB, IPOXOAALIMX 110
nepepanam. B 3THX 30HaX cpeiHee eXXerogHOE YHCIO
LHEHA ¢ METENbIO cocTaBAAeT OT ABYX 10 10. B ropax
MOBTOPAEMOCTD MeTe/el SHAHTE/ILHO NOBBILIAETCH.

In 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

Strongwindsofover 15 ms! are classified as dangerous
meteorological phenomena. They cause considerable
economicloss, damaging telephone and electricity sup-
ply lines, disrupting transportation, causing waves al
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 TOJIOJIENHBIE
OBPASOBAHHMS

[No MHTEHCHBHOCTH PAs/HYAIOT O%€Hb CHTBHBIE (Ta/b-
HOCTb BHARMOCTH Menee 50 M), cuibHble (50—100 M),
ymeperuste (200—500 ) 1 cabrre (500— 1000 )
TymaHbl. O4eHb CHBHBIE TYMAHBI CO3HAIOT GCOObLE
npobremel aaa pyuxknuonHposanna TPACEKA.
HugycTpus TPaHCNOPTA HYKARETCA B CBEACHHAX O
TyMaHax H Hx nporsose. I[IpocTpaHcTBeRHOE
pacripefieNieH e YHCIa JHeH ¢ TYMaHOM NO MapLUpyTy
TPACEKA HOCHT «IATHHCTHIH» XapakTep, YT 00yc-
ROBAICHO CIOXHOR oporpaduell paccMaTpuBaeMoit
TeppuTOpHK. UHCAo aHed ¢ TYMaHOM 3a rof Konete-
TCA B ILHPOKOM AHANA3OHE — OT NATH Ha Mobepexbe
Tpysun go 259 ua nonoroM ckaone CypaMckoro
xpefra.

MakcuMym TOBTOPAEMOCTH TYMAHOB ANA
BHYTPeHHHX paifoHOB IkHOTO KaBKkasa nprxomurea
Ha MalasoR TeMnepaTypel oT -3 go +3 °C. Hna
npubpexHeIX pafionos JepHoro H Kacnuiickoro
Mopejt MAKCHMYMbI YHCRA CATYHaeB C TYMAHOM CMellle-
HBI Ha IUANA30H TeMNepaTyphl 0T 4 ao 11 °C. B PymuI-
HHH CaMbl¢ MacThie TYMaHbI CTYYAIOTCA B XOMONHEIA
Ce30H, [JIABHBIM 06pa3oM B HOAOpe—mapTe. Makch-
Ma/lbHOE CPeNHee YKCAO AHEH ¢ TYMaHOM 3aBHCHT OT
BHICOTHI HaJ YPOBHEM MOPA 1 cOCTaBAgeT 7—10 nHeA B
PABHMHHBIX 30Hax H 20—23 aua — Ha BbICOTax fonee
2000 M.

Ha BceM npOTAKEHHH TPAHCNOPTHOTO KOpUAopa
cryvaH oGneneHeRus BOIMOXKHBI oBceMecTHO. Ha
HHTEHCHBHOCTD 00 NeHEHHA peLualoillee BIHAHKE
OK43bIBACT MEPECEYCHHOCTE MECTHOCTH, HE TOMBKO €
BBHICOKHMH XpeGTaMu, HO AAXKe M € XOAMHCTHIMH
TpABaMH. B HacTosAIlee BpeMA JUTA paceTa Harpysok
HCOABIYIOTCA JaHHEIE O TOAIMHE OTAOMKEHHSA bIA.
JIna nomyyeHHa OKOHYATENLHOM HATPYSKH flaHHbIe 06
OT/IOMNEHHH TIPHBOINATCA K YOCTBHOM Macce Tononena.
Kapra (cnpaBa) noseosnser HeCKOIbKO YTOUHHTD

Kacnuiickoe
Mope/

W Caspian Sea

Yeproe mope/
Black 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

Kacnuiickoe
\ Mope/
YepHoo ™, Caspian Sea
Mope/ g

Black Sea




Hucno drell ¢ mymarom
(pezuon Kasxaza),
Numiber of fog days in
the Caucasus region.

Hudexc zon0nedHbIX
HAZPY30K no pationam &
Saxasxasve.

Index of ice accretion by
regions of

Transcaucasia.

TIAPaMeTPBI HATPY30K H TeOrpadiiio 3TOTO ABMEHHS, H,
KpOMe TOr0, Ha 0cHOBe (haKTHYeCKHX HabmoqeH N
YCTAHOBHTE H 060CHOBATE 0cO60 OMacHbIE FO/IOIEAHbIE
paitonsl 3akapkasea {MHAekc 4—E6). Ha cxeme Bpine-
J1eHEL M PRHOHET, B KOTOPBIX TOXE MOXKET HASAI0NATECH
olneneHen e, HO ero MOBTOPAESMOCTE MEHbLLIE (HHAEKC
1-3).

Ha Bocrounom nobepexxee Kacnuiickoro mops
CpenRee YHCNO JHEH ¢ TON0NENoM yMEHbaeTcA ¢ 12
(Cypres) o 2 (dopr-llleeyenko) B Kasaxcrane u go
Hyna B TypKMeHH.

OITACHBIE ABIEHWA HA YEPHOM
1 KACITUMMCKOM MOPSIX

K onachuiM ABAeHUAM Ha MOPAX OTHOCATCA GoMBLIAA
NeAOBUTOCTE, OOACACHEHHE CYAOB, CTOHB! K HATOHEL,
CHABHOE BOJHEHWE, MPH KOTOPOM BBICOTA BOTHBI
npesBILALT 5 M, & Wis Kacnuiickoro Mopsa Taxxe
KaTacTpodHIecKHe TafieHHE H MOATBEM YPOBHA Gortee
4yeM Ha AB4-—JBa C MOAOBHRON MeTpa. Bonbiiag
NeAOBHTOCTD, O6/AEAEHEHHE CYNOB, SHAYHTEAbHBIE
HATOHBI ¥ CTORBI ¢ KATACTPOHYECKHMH OCASICTBH-
AMH B yonoBHAX Kacnufckoro Mopa cpaBHHTENBHO
penku. CHIbHOE BOMHEHHE MOKET HabMIONaThCA B
nioboe epeMa rofa B moboM paiione Cpearero H
HOxHoro Kacnwia, raenpoxoaat mapuipytel TPACEKA,

B PyMbIHMH IITOpMBI ABAAIOTCA CAMBIM OITAC-
HbIM AreHHeM. OHY BAMAIOT Ha NPHOPEXHDIE 30Hb]
(snanvd Ha Gepery Mops, aTdopmel B GyXTax, camo
mobepexpe), MOPCKHE COOPYXEHHA H YCTAHOBKH
(Mopcxue nratdopMel, MOABOAHLIE TPYGOITPOBOASL), 2
TaKOKe HA HAaBUTaHIO Ha YepHowm mope. LITopaibl
ABAAIOTCA Pe3yAbTATOM CHAbHBIX BeTpoB {Gonee 10
M-¢~1), KOTOpEIe MOTYT BBI3BATH GONBLIYE BOAHBL
{6oee ueTHIpex METPOB), COTIPOBOXKAAEMELE CHL-
HBIMH TeYeHHAMH B MOP€e H CHIbHBIMY NOPLIBAMH
BeTpa Ha Mmobepexne.

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 of fogis 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 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 pymbinckom nobepesxse Yeproro mops B
nepuop 1980— 1994 rr. saperucTpHpoBano 1056 ciyqaes
BeTpa cocKopocThio bonee 1 0x-c~ (npubmsmremuo 73
oryyas B rox). HauGosee yacTo 1WITOpMbt NPHXOOAT ¢
ceBepa (31,7 %) u c tora (18,6 %), pexxe Bcero — ¢
1010-BOCTOYHOTO HanpaBreHua (4,1 %). Maxkcu-
MAAbHAA CKOPOCTh (NpM MaKCHMyMe IITOpMa)
uabnonanace B pexatpe (40 m-¢™! ccepepa), BaBrycre
{32 mc™1 ¢ cemepa) W B Hoabpe (30 m-c”1 ¢ cesepa). B
COOTBETCTBHH ¢ QUIHKO-TeOrpadUYECKHMH YCNO0-
BHAMH PYMbIHCKOTO mobepexesn YepHoro Mopa
HaHGO/Iee ONACHBIM HANPaBACHUEM, OTKYAA AYIOT
BETPBl, ABAAETCA CEBEPO-BOCTOK.

BonHbl BO BpeMa IITOPMOB 3a 3TOT IEPHON
ROCTHIUH BHCOTH! Gomee 10,5 M, IPHXOIA ¢ CEBEPHOTO
H CEBEPO-BOCTOYHOTO HANpaBAeHWA C HHTepEaiaMH 9,2
4 9,6 CEKYH/ COOTBETCTBEHHO.

Tevenusn ¢ ceBepROTO HANPaBACHUS, ABAKIOLIETO-
€A NpeoGIanaloHM, CTYHAIOTCA eXETONHO € MOBTO-
pAeMocTbIo 1 5—23 %, B T0 BpeMA KaK TEYEHHA C3aMaja
¥ BOCTOKA — TONBKO ¢ NOBTOPAeMOCTRI0 7—11 %.
MakcHMabHaA CKOPOCTh TeYeHHH B IOXKHOM HalTpas-
NEHWM COCTABAAET NPHONHSUTEMLHO 0,75 McL.

B pesynbrare B3aHMOICHCTEHA MEXITY BETPOM H
NOBEPXHOCTHIO BOMBI H BOSACHCTEUA BOAH YPOBEHb
BOIE B MPHOPESKHBIX 30HAX HAMEHAETCA B 3ABHCH-
MOCTH OT CKOPOCTH ¥ HANPaBieHHA BeTpa. B 30He
KoncTanUsl ypOBeHb BOMBI MOXET HOCTHIATh
OTMETKH 79 ¢M.

OnHHUM H3 PaspYLUHTENBHLIX BO3NEHCTBHHA
LITOPMOB ABAAETCA TOBPESKICHNE MAM PAspyILeHHE
MOPCKHX COOPYKEHHNA H YCTAHOBOK, TIPHYEM HEKOTO-
PBie 3 HHX GBIIY HEBEPHO CIIPOSKTHPOBAHLL MIH
N7A0X0 NOCTpoeHsL. [IpHMeps: paspymierii, sH3BaH-
HBIX IITOPMAMH, BKAKYAIOT NOBPEXKNEHHA SaULH-
THBIX COOPYX(EHHT Ha IOKHOM Nofepexne, a TaKxKe
HeTeno6bIBAICILHX YCTAHOBOK B OTKPHITOM MOpE,
Hpyrum oTpHLATENBHBIM BO3NEACTBHEM IITOPMOB
ABAAETCH NPOLECC 3POSHH, KOTOPHIH MPOHCXODUT 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 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 s°! 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 0of 9.2 and
9.6 seconds, respectively,

Currents from the north — the predominant

direction occur annually between 15 and 23 per




PYMBIHCKOM NOBepexse JepHOro MOPA W KacdeTca
Kak GeperoBo¥ NHHUH, TAK W NOABOAHON YacTH
GeperoBoro CKIoHa.

JIEJJOOBPASOBAHUE, JIPEN® JIBJIA
1 OBJIEJEHEHME CYJIOB

o xapaxTepy negoBoro pexuma Ha Kacrivfickom mMope

MOXCHO BRIICNTD YeThIpe 06/acTH:

@)  0BACTh, ©XErONHO NOKPHIBAILIAACA YCTON-
YHBBIM NBAOM, 3ACTABAAOLIHM IPEKpalliaTh
HABHTALLIO;

b)  obnacTb, ©XErOTHO MOKPLIBAIOLAACH MAABYYHM
WIH HEYCTOHYMBLIM HEMORBIDKHBIM MbAOM, Fe
HAaBHTALHA B TEIEHHE 3SHME] MOIAEPXKHUBACTCH €
MOMOLLUBIO ASAOKOMOB;

¢)  obMacTs ¢ HAMMYHEM B OTAENLHbIE FONbI TPHHO-
CHUMOTO C CeREPa HAH MECTHOTO b3, BPEMEHHO
SATPYAHAIOLLErO HABHTALIHIO;

d)  exmwovaowasn rayboxosonHele (Gonee 200 m)
yaactTkd Cpemrero v I0xHoro Kacrouw ofnacrs, B
KOTOPOH fIefl HUKOIDA He 06pasyeTca.

B xononxble H IKCTPEMANIBHO XONONHBIE SHMBI
NEAAHOA IOKPOB MOTHOCTHIO OXBATHIBACT NEPBHIE TPH
obnacru. B Cpegner Kacniuu sepoaTHOCTE feno-
obpazopaHus yObieaeT K rory ¢ 70 % 8 pafione Maxau-
ket 10 20 % y Cymranta 1 ¢ 36 % 8 pafione Axray no
30 % e sanuse Kapa-Boraa-T'on. 3a mckmovenuem
MenxoBopubix KpacHosogckoro i TypKkMeHcKoro
sanmneos, B KOoknom Kacrimu npouece nenoobpasosa-
HUA — ABACHHE YPesSBRINAHHOE peakoe (BepoATHOCTD
okono 5 %). BepoATHOCTE MOABNECHHA MOLLHBIX
T pHHOCHBIX AbA0B B pafione Maxayxam! papHa 47 %,y
Depbenra — 37 %, y Husopol npucrany  Ketssin-
Bypyna — 25 %, y Cymranra — 14 % H y cepeproro
nobepexei Anwepona — 6 %. JIna Bo3oGHOBNCHUA
paboThl NOPTOB e BIaMBIBAACA GYKCHpaMH ASHO-
KOJILHOTO THNE, H pabora GroTa NponoIKaiach B
TAKEABIX JIEAOBHIX YCIOBHAX,
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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 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) Anarea 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 04eHB PEAKHX CAYYAAX B CYPOBEIE SHMBL HA
KacmuickoM Mope Habmomaerca ofneneHeHMe cynos.
3oHHI OMacHOro ob/efeHEHNA MOTYT BOSHHKATD ¢
nexabps o deBpans NPy TEMIEPATYPE BOSHYXA B
miarazoHe -5 ... —10 °C 1 TemnepaTypsl soast ot 0 no
-1°C, B oTcyTCTBYE BOIHEHHA, KAK OB HH MOHWKAIAch
TeMNepaTypa BO3AYXa W BOARI, ob/efleHeRHe He BO3-
e, K obaeneserino M noTepe OCTOMIMBOCTH CYAHA
MOYKET TIPHBECTH 3ATHBAHHE €10 BOMHAMH IPH CHIBHOM
BETPE CEBEPHOTO, CEBEPO-3aMANHOTO H CEBEPO-BOCTOY-
HOT'O HANPAB/ICHHI M MPH BKM3KHX TEMITEPATYPAX BOAbI ¥
sosayxa Hasecrno obnenenerse cynos g HoaGpe 1910,
KOTfla HOTHG/I10 MHOTC CYAOB K GapiK, & YHCIO XKEPTB
mpeBrIcIe 300 Yenosex. 3apUKCHPOBaHO obneneHeHNHE
CynoB skMol 1968— 1969 rr.n e 1976T.

KATACTPOPHMYECKHWE KOJTTEBAHHWA
YPOBHS, HAT'OHBI M CI'OHBI

Ta gacte YepHoro Mopa, no KOTOPO# NPOXOAXT
TPACEKA, B 4actHoctH soHa [loTu-Barymu,
XAPAKTEPHIYETCH CYOTPONUYECKHM KIHMATOM,
KOTOPBI onpenenserca Kak reorpadpHyueckod
CHTyalHeR, TaK u obwueit LHpKyaAuuer aTMocdephl.
CABMY HHTEHCHBHOCTH H  MECTOINOAOXKEHUSA
arMoctepHOro 6apHYECKOro LUEHTPa OKA3bIBAET
BIMARUE Ha OBLLYIO HPKYAALNIO aTMOChEPH HAR
YepHbiM Mopem. IUMOMN, NPUH PACTPOCTPIHEHHH
23HATCKOTO AHTHLHKIOHA Ha Bocroynyio Esporny, Ha
Yeprom Mope HAYKHAIOTCA YCTOHYUBRIE CHTBHBIC
BETPbI, NPHHOCALLKE XONOHAHDIE ¥ JOBOABHO CYXHE
MACCBE KOHTHHEHTAILHONO BO3AYXA CPEOHNX IIHPOT,
Donee mArkuil asHaTCKMii aHTHUUKAOH MOXET
COAEACTBOBATE PASBHTHIO UNKNOHHYECKOR fed-
TEABHOCTH Ha UepHOM MOpe, PesyNhTaTOM Yero
CTAHOBHTCA MIOBBILEHHE TEMIEPATYPD] H CHALHBIC
ocafkH. JleroM YepHoe mope HaXoAuTCA moA
BIMAHHEM CYOTPONHYECKOTO AHTHIMKIIOHA, KOTOPBIA
XaPaKTEPUIYETCA IAHTEALHEIMY NEPUOAAMH CTabhIX

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

Obnederesuian apitixa
aHeMOMempPa,

An iced anemometer
tower,
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BETPOB H OTCYTCTBHEM 0CanKoB. LIMKAOHEI pa3eHBa-
OTCH NPH TPOXOXKAEHHH MOAAPHEIX (PPOHTOB,
KOTOpbI€ Dal0T MHOTO OCaIkOB, B 3T0M perugHe Bech
roa npeo6AafaloT 3aNanlble BETPhI, XOTA 3HMONK
BO3PACTaeT MOBTOPAEMOCTE BOCTOYHBIX BeTpos. [na
BCEX HAMPABACHHH BETPa NpeofAafaloLIan CKOpOCTh
coctaeaser 1—5 m¢~. MakcumansHan ckopocts
Berpa {18—24 m-c~!) xapakTepHa A1 BOCTOMHEIX,
IOXKHBIX H 3alTaAHbL BETPOB, MAKCUMANLHAA CKOPOCTD
KOTOPBIX yacTo pocturaet 20 M-¢-1. [lpeoGragatotuee
HanNpaB/cHHe TOBEPXHOCTHAIX TEYEHHWH — JOXKHOE H
ioro-3anapHoe. CKopocTk TeYeHMI H3MEHRETCA B
npenenax 0,15—0,40 m-c! exceroano. MakcumansHas
CKOPOCTD HAGMIONAETCA B AHBAPS, 2 MHHAMANbHAA —
B aBrycre-cenTadpe. MunumMansras TeMnepatypa
BO3AYyXa B PerHOHE MOXeT JOCTHraTh —10 — -15 °C,
XOTHA TEMMEpaTypa NOBEPXHOCTH MOPA He MajaeT
e 5 °C. [loatoMy cyAa W COOpYXeHHA,
HaxofALIMecs ¥ MoGepesKbs, SHMOY He MOJBep3KeHb!
BOSACHCTBHIO TBHA.

XapakTepHO% 4epToH caMoro 6ONLILIOTG BHYT-
pennero soacema Jeman — Kacnuéickoro Mopsa —
ABAAOTCA KoMeGaHuaA ero ypoBHA B G0/bLIKX Npe-
menax. ITapenue yporna B nepuop 1930—1941 rr. u
nonseM YporHA B nepuon 1978—1995 rr. cocTaBMAM
cooreercreenHo 1,8 12,4 M (axcTpeMyMsl 3a 100 ser). M
TAicHHE, M MOABEM YPOBHA HAHECHH MHOTOMMIT-
JHOHHbIY YILIEPO HAPONHOMY XOSANCTRY.

IMaperne ypoBHA NPUBOPUT K YMEHBINEHHIO
IyGHH ¥ IPHYAoR, 06MeleHMIO KaHAOR, BBIXOIY H3
CTpOA MOPTOB, YAAUHEHHIO MYTH W YAOPOXKAHHIO
CTOMMOCTH TIEPEBO30K, YMEHbIUEHHIO HaHbOMce
IIPOAYKTHBHOH PHIGONPOMBICNOBOH YaCTH BOTHOM
NACLIANH H KOPMOBOH NACIianH peib M T. 1L ITpu
noa’beMe YPORHA MOpe 3aTON/IAET OGLIMPHEIE TI0-
LIAAH € HACEACHHBIMH IYHKTaMH, NPOMBILIICHHBIMA
OfBEXTAMH M CENLCKOXO3ACTBEHHBIMH YTOMbAMH, B
1995 1. aaToNAeHHAA NOCAE IOABEMA YPOBHA NIAIOILAR
nipesbiuana 20 Thic, kM2, B AsepGaiipkate nox Bopoi

Derbent, 25 per cent in Nizovaia Pristan and Kyzyl-
Suruna, 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 andrin 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




20

OCTanHCh 20 KM XKeNESHOTOPOMHBIX IHHAHA H 60 KM
ABTOMOGITBHLIX HOPOT.

3a nocnennee cronerie Ra KacnufickoM mMope
HaAKIATHCE BOCeMb HATOHHBIX IIOBBILLCHHT YPOBHAL
Ype3BhI4afiHO CH/ILHENT HATOH ¢ KATACTPOHIECKHMHU
NOCAENCTBHAMH KiMen MecTo 10—13 roabpa 1952 r.
ITpH cHABHEIX HATOKAX WIHPKHA SOHBI 33TOIUIEHHA
MOXKET gocTurath 20—30 kM, a obian naowmaae
saTorenHa 15—201wic. kM2, B 1952 r, 66110 pasMEITo
MOMIOTHO XKENE3HON ROPOTH, 3ATONIEHb HaCeNeHHbIe
NYHKTH, Pa3pyIlieHbl NPpHOPEXHbBIE COOPYIKEHHA.
Prifaubn cyaa 6bum sabporenb na 20—30 kM Bray6n
TEPPUTOPHH, HMENHCh YeloBedecKHe XepThal. B XX
BeKe HaGMIOAANNCE NEBATh CTHXHAHBIX NOHIKEHHH
ypoBHA. CaMEIit HH3KVI YPOBEHE 3aperHCTPHPORaH Ha
Ceseprom Kacnyu mpy sanagHLIX IOTOPMAX B EPHON,
1977—1978 rr. TTanesHe ypoBHA NPH TAKMX HCKAKOYH-
TeALHBIX CTOHAX MOKET JOCTHUTATh 2,5 M, a ITyGuHa Ha
AHMUTHPYIONUTHX Y4ACTKaX KaHA/IOB OKa3bIBACTCA
HEMOCTATOYHON A NPOXORA CYAOB, H OHH HAOYT ¢
HeBOrpysKo#, a TakKe 00CHIXAI0T OOLIMPHEIE MEMLKO-
BOIbA BIOML Beperos.

[ITOPMDI 1 IITOPMOBOE
BONMHEHME

Ha KacrifickoM Mope IITOPMBI H CHIbHOE BOTHEHYE
OKA3BIBAIOT PAasAHYHbIE BOSACACTBHA HA perHon. Beso-
MACHAA IKCNAYATALHA CYAOB, THAPOTCXHHYECKHX
COOPYXKEHHIA H APYTHX 06bEKTOB OTPAHHYHBALTCA
P ASHBIMH MOPOTAaMH cKopocTH BeTpa. [l kxpynao-
TOHHAXKHBIX CYA0B H H30NHPOBAHHAIX OCHOBAHHH B
OTKPHITOM MOpe onacHH BeTpsl B 10 Gawios u Gonee.
CoOTBETCTBEHHO XapaKTEPHCTHKA IWTOPMOB B Kac-
NMHACKOM MOPe AAETCA TIPH CKOPOCTAX, PABHBIX HITH
nipesbinaionpix 10, 151 20 mec™!, a B OTHENIBHBIX CTY-
gasx u npu 25 m-c~|. Hau6onee wrropmonsimy na Kac-
NHH ABAAIOTCA palioHB Maxaukansl, AnepoHa
(sanapHoe rnobepexve), ®opr-lllesyeHxo w
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are developed with the passing of polar fronts, which ~ Muoeosemnue
create heavy precipitation. Western winds prevail all  xone6anus yposwa
year in this region although, during winter, thereisan  Kaecnuticxoeo mopA,
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wind directions, the speed of 1-5m s' prevails. The  na 8odomeprom nocmy
highest wind speed (18-24 m s-!) is characteristic of 2. Baxy.

eastern, southern and western winds having a
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
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 ccull:]'}’-high 2.4 metres was
recorded in the period from 1978 to 1995 — with
both extremes leading to enormous economic losses.

Multi-annual
[fluctuation in the
Caspian Sea level
measured by the Baku
staff gauge.




Scmaxada Ha
Kacnuiickom mMope.

A pier on the Caspian
Sea.

Kapa-Boras-Tona  {socTognoe  moGepexcbe),
lITopMOBOH BeTep H €10 CAEACTBHE, IITOPMOBOE
BOJIHEHHE, NIPENCTABIAIOT CEPBESHYIO YIPOSY AAA
HOpMaNsHOH paboTEl MOPCKOTO TPaHCNOPTA,
0cOGEHHO CYNOoB, OGCAYHHBAICILX MOPCKHE GYpOBEIE,
PACTHIOMOXKEHHEIE HA OTHEABHELX OCHOBAHKAX,

HaKacrisickoM MOpe MOTYT PasBHBATHCA BEChMA
KPYNHbie BOAHBL BOAHBI BBICOTON MATE METpPOB
Hab/mOAAIOTCH EXETOAHO, A BHICOTON 10 M v Gonee —
IPHMEPHO ONHH Pa3 B MATS 1eT. TTPaKTHIECKH BOMHB
BBICOTOM MATH METPOB K §orice MOTYT HAOMOAATHCA B
mo6oe BpeMA TOA3, TIPHYEM ACTHHE IITOPMBL He
YCTYITAIOT 110 HHTEHCHBHOCTH SEMHNM, Ha kaprax (cm.
¢. 22) nipeAcTaBAeHE! PEXHMHAA 06eCNEICHHOCTE
BBICOT BOAH GoMee NATH MeTPOB H 06001LeHHBIC oA
HaubonbIIKX BHICOT BONH, Kax BHIHO M3 KapTHI,
HauBO/ee HECTIOKOHHEIM PAROHOM ABAACTCA JANANHAA
vacts Cpennero Kacra,
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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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CHUTYALIMSL, CTOXMBILIAACH B
HAITMOHAJIBHBIX
T'MIPOMETEOPOJIOTMYECKMX
CIIY)KBAX

CnoxxHBmaacs CHTYalUya 4acTo He MOSBONAET
NpeAcKasaTh TOKanbHbIE ABAeHNA (0cOGeHHO B
pPafiOHaX TOPHBIX M MOPCKUX MAapuIpyTOB),
KOTOPBIE IIPHBOJAT K PaspyLIEHHIO ACPOT, MOCTOB,
TIPHYA/IOB H AIPYTHX TPAHCMOPTHbIX COOPYXKEHHA.
HmeeT MecTo KpadiHe TAXEAOE MOMOKEHHE C
npuGopaMH, cHCTEMaM# H 06OPYAOBaHHeM ANA
npoeefieHHA RabaioneHui. Mmenmueca rexHu-
YyecKHe CPECTBA H3HOMIEHEL, ¥ 60/IbLUMHCTBO M3
HUX HY>KAeTCA B 3aMeHe M pemonrte. He yaaerca
MX cBoeBpeMeHHaa nosepka. Hopmaasnoe
dyaxkuuosHpopanie cucreM c¢bopa K pacmpo-
cTpaseHHa HH(pOpMaLKK OCIOKHACTCR B CBASH C
Pe3KIM YAOPOIKEHHEM CTOHMOCTH YCAYT W APeHAb
CBA3K, 3 TAKXKE TEACKOMMYHHKANHOHHBIX W
TEXHHYECKHX CPEACTB,

HMC npepocrapnaioT notpebuTenio Mere-
OPOAIOTHYECKHE, PpeYHble THAPOMOTHYECKHE,
ABMALHOHHbBIE, MOPCKHE THAPONOTHYECKHE H
CHETOIABMHHDIE POTHO3BI, a TAKKE MHOTONETHHE
CTATHCTHYECKHE XapaKTEPHCTHKH THAPOMETEO0-
POMOTHYECKHX MapaMeTpPoB M IIapaMeTpoB
3arpA3REHHA OKpykalouledi cpendbl. OnHaxo
KaYeCTBO BblLIENepeYHCACHHBIX BHIOB HHpOP-
MaLHOHHOM MTPOAYKLHY HAXORUTCA HE HA IOKHOM
ypoBHe. KpomMe Toro, nepeyHceHHbIE BUAB HHo-
PMaUHOHHOA MPOAYKIHH MpefHASHAYAOTCA B
OCHOBHOM AAA OGLIEro NMoAb30BaHHA W JHIB
YACTHYHO MOTYT GBITh UCIIONB3OBARBI IUTA THAPOME-
Teoponoruyeckoro obcmykueanusa TPACEKA, ana
KOTOPOTO noTpebyeTca cospanne Gonee cueun-
ANUSHPOBAHHBIX HHPOPMAMOHHBIX K IDYTHX
supoB yoryr. HyxHo coctasnats 6onee meTanmsH-
P OBaHHbIE IPOrHO3bl THAPOMETEOPOIOTHYECKHX
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Kacmfickoe sope
Caspian Sea

P oy

Caspian Sea exceed 10, 15 and 20 m s-! and, in some
cases, 25 m §°!, 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 Cagpian.

Kacngfickoe .\!L)PL‘
Casplan Sea
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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:

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

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

[ssuing information and prediction bulletins and climatic atlases for
the TRACECA route.

23

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 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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ycnoBuH, ocoberno Takux cneuubruUECKHX
ABNEHHUH, KAKHMH ABAAIOTCA CHEXHBIE IABHHBI H
cenesbie MOTOKH, TOAOEN, TYMaHb! ¥ Ap. [loaromy
TpeGyeTca NO3TANHAA MONEPHHSALIHA HEATENbHOCTH
B 00/1aCTH THAPOMETEOPOIOTHH H MOHHTOPHHTA
ArPAHEBUA OKPYXAIOLLETH CPeabL

IT'MIPOMETEOPOJIOTUYECKOE
OBECIIEHEHME BE3OITACHOCTHU TPACEKA

QOcHOBHbIE LENH TIPEAAATAEMOTO TIpOeKTa « [ HAPOMETEOPOIOTHYECKOE
obecnevenne Gesonacaoctu TPACEKA (THMEC-TPACEKA)» cocToaT B

Cefylomen:

a)

b)

¢)

CO3AaEHe PETHOHAALHOM CHCTeMBl ofecTieweHns OnepaTHBHBIMH
THAPOMETEOPOACTHYECKHMH NPOTHO3aMH H AaHHbIMH OpranKsatiui
TPaHCIOPTHOA MH(PACTPYKTYPEI pETHOHA;

CO3[AHHE PETHOHANLHOR CHCTEMBI MOHHTOPHHTA, NPEAYTIPEXACHHA H
OTIOBELLEHAS;

dopMupoBaHHe 6AHKOB TAHHLIX H CO30aHHE ABTOMATHIHPOBaHHON
HHGOPMALIHOHHOM CHCTEMB] /1A TPAHCTIOPTHOM OTPAcH.

HearenbHOCTb B paMKax NMPoeKTa NOJipastenseTca Ha Asa a1ana. Ha nepsom
ITaNE NPERYCMATPHBACTCH;

a)

b)

BOCCTAHOB/IEHHE H PA3BHTHE HaGMOLATENLHON CETH HA3EMHBIX,
NPHOPEKHBIX, MOPCKUX CTAHIMI K IIOCTOB, CETH CYTOBLIX HAG/TIONEHI,
CETH MEXHALMOHAIBHOTO O0MEHA ZAHHBIMHK HaOMIONeHHI, pasBHTHE
CITYTHHKOBBIX Hab/MONEHHIT 32 COCTOSHMEN TPAcChl;

pa3spaboTKa METOAMK KPaTKO- H AO/TOCPOMHOIO POTHOSHPORAHHSA
MOTOMBI, THRPOSIOTHYECKHX H MOPCKHX [IPOTRO30B I10 TPAcce;
HCCAEAOBAHHE OCHOBHBIX Y4aCTKOB TPAcchl, HX KAaccHHKALKA B
OTHOLIEHWH OTIACHBIX ABMCHMI OFOMBI, HHTEHTAPH3AUNA 06 HEKTOB M

COOPY>KEHH, OTPENE/IEHNE HX XADAKTEPHCTHE, CTETIEHH YCTOHYHBOCTH HT.JI,

Bropoiitaran Binodaer B cebs:

a)

b)

o)

YCTAHOBKY TeXHHYECKHX CPefiCTB HAGMIOACHWH Ha MOPOrax TPACcCHl,
OCHATIICHHE HX COOTBETCTBYIOIIHMH TPEAYTIPEIHTELHBIMH SHAKAMH U
OPTaHH3ALHIO CHCTEMBI OTIEPATHBHOTO OTIOBLLLICHIS;

OCYILECTBAEHHE KOOPAHHALMH paboThl HAHOHANBHEIX LEHTPOB,
HEMOCPeACTBEHHOE OOCAYIMABAHME TPAHCIIOPTHOM OTPAC/H;
PeryaspHoe H3faHHe HHOPMALHOHHO-IPOTHOCTHYECKHX Biorierenelt
H KIMMaTHIeCKIX aTiacoB 1o Mapuipyty TPACEKA.
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