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SECTION A. AREA OF ACTIVITY

3. Widespread dangerous phenomena

Type
1

Heavy rain

Large haill=-
stones

Intense heat

Hot dry
windsg,
droughts

Hurricanes,

squalls,
whirlwinds

Severe dust
storms

Dense fogs
Severes
snowstorms

Heavy
snowfalls

Severe
black ice

Location
b

Ukrainian Carpa-

thiang, Crimean
mountainsg

Whole country

Steppe zone

Steppe and
eastern forest
steppe

Much of the
country

South-east
of steppe zone

South~east
of steppe zone

South-sast
of steppe zone

Ukrainian
Carpathians

Steppe zone

Effect on population
3

Flooding of bullt-up areas,
enterprises; washing away
and damage of farm crops;
flash flooding of rivers

Loss of farm crops and vege-
table gardens; damage to
buildings

Adverse impact on economic
activities; droughts; crop
damage; forest fires

Suppression and destruction
af plant life; increased
water demand; lower yields

Widespread power cuts in
built-up areas; destruction
of buildings; economic dis-
ruption; loss of life

Flattening and destruction
of crops; power failures;
considerable environmental
damage

Disruption and stoppage of
transport

Disruption and stoppage of
all forms of transport

Disruption of transport
Widespread bresakage of power

lines; blackout of built-up
areas
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severe frost

Flash floods,

spring
floods

Avalanches

Low water
levels

Strong winds,
whirlwinds,
heavy preci-
pitation,
icing of
vessels,
heavy seas,
fogs

Heavy preci-
pitation,
blizzards,
black ice

Heavy seas

Dangerous
rise/fall
in water
levels

2

Northern FPolesye
(forest and
marshes), forest
gteppe zone

River basing

Ukrainian Car-
pathiansg, Crimean
mountains

Rivers
Black and Azov

seas, coastal zone,
ports, moorings

Coastal zone,

ports, moorings

Black and Azav
seas

Ports, moorings

3

overexpenditure of fuel and

anerygy resources;

dustrial

lower in-
efficiency; wide~

spread illness

Flooding
and huge
wagh-out
truction

of built—up areas
areas of crops;
of roadg; des-—
of bridges

Destruction of buildings

and roads;

logs of life

Navigation and water supply

problens
Stoppage

shipping
of life

Stoppage
tions

Stoppage

truction of moorings,

of navigation;
accidents; loss

of normal opera-

of navigation; des-
on-

shore facilities and bullt-

up areas;
loss of life

dents;

Flooding

and built~up areas;

shipping acel-

of port facilities
under-

loading of desep-draught

veasels;

c¢losure of ports
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4. Recent/latest natural disasters (1991-1993)

Type
1

Heavy rain

in Carvpa-
thiang causing
flash floods,
August 1991

Heavy rain,
September
1991

Heavy snow-
fall, bliz~-
zards, strong
winds, Decem—
ber 1991

Heavy s00wW-—
fall, bliz-
zards, hurri-
canes,
1992

Hurricanes,
May 1992

Heavy rain,
flash floods,
November 1992

Heavy rain
with sleet,
hurricanes,
September
1992

Squalls,
hurricane,
August 1992

Location

2

Ciscarpathia

Crimea

Steppe zone

Steppe zone

Fabruary

Rastern
Ukraine

Ukrainian
Carpathians

Western
Polesye and
forest steppe

Northern
Polesye

Effect on
population

Rouble losszes
4

Five people killed, 300 million
six missing; des-

truction of houses;

flooding of villages,

towns and farm land
Flooding of houses 1 million
and streets

Stoppage of trans- 3 million
port; power culs;
damage to power

lines

Damage to housing, Not koown
industrial build-
ings and power
lines; disruptilon
of transport
Destruction of Not known
power and communi-
cation lines; damage
to buildings and

farm land; disruption
of traansport; wide-
spread powser cuts in
built-up areas
Flooding of villages 5 billion
and towns; destruc—
tion of roads and
bridges; two deaths
Much damage to power 400 million
and communication

lines; disruption of

transport; six deaths

Damage to buildings; 40 million
blow-down of forests;

power cuts
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Hurricanes,
accretion of
wet snow,
November 1992

Torrential
rain, squalls,
hail, May 1993

Torrential
rain, sgqualls,
hail, June
1993

Persistent
heavy rain,
flash floods,
July 1993

Severe shtorm,
14~16 Novem—
her 1992

Storm
surges,

15 November
1992

2

Steppe zone,
eastern
forest steppe

Steppe zone

Various parts
of country

Polesye and
western for-
est steppe

South coast
of Crimea

N-E coast of
Sea of Azov

3 4
Widespread destruc- 2.5 billion
tion of communicatlion
and power lines; power
cuts in built-up areas;
two deaths
Loss of crops; damage Not known
to communication and
power lines; destruc-
tion of houses
Loss of crops; in- Not known
juries to people

Over 30
billion

Flooding and damage
to farm land and
built-up areas; des-—
trugtion of roads and
bridges; partial flooding
of Chernobyl NPP zone with
high concentrations of
radionuclides in soil;
threat of degradation of
water quality in Pripyat
and Dnieper rivers

2.5 billion
in Crimea

Washing—away of
Crimean beaches;
sinking of several
vessels in port of Yalta;
heavy seas rising to
dangerous water levels on
N~E coast of Sea of Azov;
flooding of built-up areas
(700 houses); degtruction
of onshore facilities
(dikes, railways); flooding
of power lines; oune death
Flooding of built-up billion
areas, fishing in-—

stallations, buildings,
enterprises; record maxi -

mum for whole observation

period at Yeisk; dozens of
vessels damaged; ports

clogsed for four days;

four persons killed,

several missing

1.5



Drop in water N-E coast Record minimum for 7 billion
level, 10-12 of Sea of all years of obser-
November 1993 Azov vation; grounding
of vessels in shallows;
underloading of vessels;
ports closed; fishing
operations suspended

6. Assistance to other countries in natural disaster reduction

The following are the main forms of assistance:

~ provision under bilateral agreements of prompt storm
warnings concerning dangerous hydrometeorologlical phenomena
moving towards neighbouring States;

-~ Transmission to neighbouring countries of warnings of
dangerous weather conditions, as well as forecasts and warnings
of dangerous rises in water levels in frontier rivers;

-~ Exchange of models for assessment and forecasting of
dangerous hydrometeorological phenomena, Jjoint research on the
formation of flash floods in mountain regions, and developnent
of automated forecasting systems under the International
Hydrological Programme;

~ Provision of multi-year data on the development of
dangerous phenomena in the territory of Ukraine for study by
scientific institutions of other countries.

7. Tnternational assistance needed for natural disaster
reduction

Because of the difficult economic situation the Ukrainian
Government is unable to make hard currency avallable to
modernize the hydrometeorological observation network and
install the latest forecasting systems. Owing to the low
technical capacity of the hydrometeorological service there
pecur cases of poor quality and breaks in the flow of storm
warnings produced for international use, as well as cases of
inaccurate forecasting.

The system for the reception, collection, processing and
transmigsion of emergency hydrometeorological information
requires modernization.

The Ukrainian service has submitted a regquest to the World
Meteorological Organization (WMO) for technical asslstance
under the Voluntary Assistance Programme, which will speed up
considerably the issue of warnings of possible natural



disasters and also improve the fulfillment of Ukraine's
obligations under the World Weather Watch (WWW) .

Tf asrological pbservations are to continue at the nine
stations, it is essential to have a minimum of one year's
supply of aerological expendables (sondes, casings, POwWer
elements), as well as provision over the year of five
wwaieala" aerological sets (to replace the obsolete 1966
equipment gtill in use) and nine electrolytic hydrogen dgas
generators to replace worn-out egquipment.

The shortage of electroconductive paper makes it
impossible for the regional forecasting centres to produce the
necessary synoptic material for timely forecasting of dangerous
weather conditions. As a Ltemporary expedient it is essential
to provide 14,000 rolls electroconductive paper and then, over
one of two years, +o install new technical means of
transmitting synophtic and other cartographic forecasting
products using a microcomputer telecommunication system.

In order to produce numerical weather forecasts and
process, transmit and store data, it is essential to establish
an extensive microcomputer system compatible with the
telecommunication system mentioned above.

I+ is essential to automate meteorological and
hydrological nbservations in order to reduce the time-lag
between the taking of observations in inaccessible mountain
regions, as well as in the zone of radivactive contamination,
and their processing and the release of weather warnings. It
is a matter of urgency as a first step to equlp Ukraine's
hydrmmeteorolmgical network with 15-20 automatic stations and &
gimilar number of automated hydrological posts.

All this equipment and technology will lay the basis for
modernization of the entire hydrometeorological service.

SECTION B. STRATEGY AND TACTICS

2. Existing national programmes for natural disaster reduction

The "Comprehensive Long=-term Programme of Measures to
Combat Flash Floods in Ukraline" (at approval stage) .

Implementation period: up to 2000.

Organizations involved: State Water Resources Committee of
Ukraine (Gosvodkhoz), State Hydrometecralogical Committee of
Ukraine (Goﬁkomgidramet), and others.

Executing organs: production structure of Gosvodkhoz and
Goskomgidromet, with the technical support of their scientific

research and design institutes.
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Programme funding: the State budget.

4. Conmpleted and current activities for natural disaster

(b) Monitoring, forecasting, and issue of warnings

Project title: Climate Programme of Ukraine (a draft
programme is under preparation and is currently being
considered by government organs).

Status: National State programme.
Participating domestic and foreign organizations:

State Hydrometeorological Committee

Ministry of Environmental Protection

State Water Resources Committee

. Ministry of Agriculturs and Food

Ministry of Power and Electricity Supply.

Academy of Sciences of Ukraine

Academy of Agrarian Sciences of Ukraine

Countries members of the International Hydrometeorology
Council

9. World Meteorological Organization
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Project expenditure: 900 million roubles a year for the
period 1994-2003 (August 1993 prices).

Sources of funding:

1. The State budget
2. New project (innovation) funds
3. Financial support of international organizations

Executing organs:

Lead organization —~ State Hydrometeorological Committee of
Ukraine.

Address: Goskomgidromet

Phone: 226 33 66 and 221 93 33; Fax: 229 49 07

SECTION C: MUTUAL COOPERATION

1. Publications relating to IDNDR

1. "Features of the 1972 Drought in Ukraine", ed. K.T.
Logvinov, Ukrainian Hydrometeorological Scientific Research
Tnatitute of Goskomgidromet, Gidrometeoizdat, 1973.

2. "Mediup-sized Whirlwinds and Sgualls", E.N. Budilina,
L.Z.Prokh/)\A.T. Sintovsky, Ukrainian Hydrometeorological
Seientific Research Institute of Goskomgidromet,
Gidrometeoizdat, 1976.



4. "Climate and Dangerous Hydrometeorological Phenonena of the
Crimea", eds. K.T. Logvinov and M.B. Barabash, Ukrainian
Hydrometeorological gcientific Research Institute of
@oskomgidromet, Gidrometeoizdat, 1982.

4. "Dangerous Weather conditions in Ukraine", K.T. Logvinov,
V.N. Babichenko and M.Y. ¥ulakovekaya, Ukrainian
Hydrometeorological Scientific Research Institute of
Goskomgidromet, Gidrometeoizdatl, 1972.

5. "Dangerous Hydrometeorological Phenomena in the Ukrainiao
Carpathians", K.T. Logvinov, A.N. Rayevsky and M.M. Aizenberq,
Ukrainian Hydrometeorological goientific Research Institute of
Goskomgidromet, Gidrometeoizdat, 1973.

6. "Dangerous Weather Conditions in Ukraine and Moldavia", e .

v.N. Babichenko, Ukrainian Hydrometeorological Scientific
Research Institute of Goskomgidromet, Gidrometeoizdat, 1991.

2. TDNDR: meetings and conferences held or planned

Date Place Organizer National and inter-
national attendance

1. 25-30 Sept. Sofia Hydromet XIV International
01989 Institute of Conference on the
Bulgarian Meteorology of the
Acadeny of Carpathians

Sciences

2. 14-16 May Odessa Ukrainian VI Congress of Geo~
1990 Academy of graphical Society of
Bciences, Ukraine
Geographical
Society of
Ukraine
3. 16-21 Sept. Uzhgorod USSR Gos- XV International Con-
1991 komgidromet ference on the Meteoro-

logy of the Carpathians

4. 1989 Kiev Goskomgidromet XVI Conference of
of Ukraine, Danube countries
Ukrainian on hydrometeorological
Hydromet forecasting under IHP
Scientific

Research Inst.

5. 1991 Yaremcha, Ukrainian Conference of repre-
Ivano- Hydromet sentatives of CIS /
Frankovsk Scientific on avalanche pre-

region Research Inst. cautions



3. current and planned partnerships and cooperation with other
countries in connection with IDNDR

1. Bilateral collaboration on hydrometeorology with Romania,
Moldova, Hungary, Slovakia, Poland, Belarus and Russia.

2. Fifth session, in Kiev in spring 1994, of the International
Hydrometeorology Council of the countries of the former USSR.

NATIONAL REPORT OF UKRAINE

for the review of IDNDR and the
World Conference on Natural Disaster Reduction (1994)

SECTION I. ASSESSMENT OF RISK ZONES, CLASSIFICATION
OF DANGEROUS PHENOMENA, AND DEGREE OF VULNERABILITY

Ukraine occupies territory with complicated physical and
geographical conditions. The special characteristics of its
location and atmospheric processes, its mountain ranges and
uplands, and its proximity to warm seas are what produces the
great variety in its climatic conditions: from abundant
moisture in the western Polesye (forest and marshes) to the
droughts in the southern steppe zone. The south coast of the
Crimea, the Ukrainian Carpathians and the Crimean mountains
have quite distinct climatic conditions. The interaction of
all these factors can create dangerous and very dangerous
weather conditions. In some cases these conditlons can bhe
disastrous and cause considerable damage to the national
economy and the population. Total losses can amount to tens or
even hundreds of millions of roubles.

The very dangerous phenomena usually form part of a
complex system, which greatly intensifies their adverse impact.
For example, torrential rain can be accompanied by
thunderstorms, hail and storm-force winds; blizzards by
snowfall and strong winds; dust storms by reduced visibility
and strong winds; etc.

Every year (with 70-100% probability) Ukraine experiences
very dangerous weather conditions. The commonest are heavy
rain, snowfall, black ice and fogs. The rarvest (once every two
or three years) are dust storms and heavy build-ups of black
ice.

The area most seriously affected by very dangerous weather
conditions is the steppe, with typlcal warm-season conditions
(intense heat, dust storms, hot dry winds, forest fires) and
cold-season ones (severe frosts and black ice).



The most typical conditions in the Ukrainian Carpathians
are heavy rain, which causes mudsllides and rainwater torrents,
hail, strong winds, fogs, blizzards and heavy snowfall.
bangerous weather conditions occur least often in the western
Polesye. Dangerous weather conditions rarely occur on the
coasts of the Black and Azov seas, owing to the marine
influence on the adjoining land.

Heavy rain

The commonest dangerous weather condition in Ukraine is
heavy rain. It occurs annually over very large areas. It
occurs with greatest frequency (in 95 out of 100 yvears) in the
Ukrainian Carpathians and the Crimean mountaing. Heavy rain
falls less commonly (75-80%) on the Podolsk uplands and the
Donetsk ridge, and in the rest of the country in 50-75% of
Years.

Hail

In the warm season heavy rain is accompanied by hail,
which increases the damage, especially on farm land. Hall has
a very patchy distribution in Ukraine. It occurs annually in
the Ukrainian Carpathians and the Crimean mountains and thelr
foothills. Here large hailstones occur in 30-40 out of 100
years. The most severe hall damage is found in rugged terrain
(the Volyn, Podolsk, Dnieper and Azov uplands and the Donetsk
ridge). In the lowlands hall occurs in 50-70% of years; large
hailstones have the same incidence (50% and higher) and are
commonest in thig region. Hail rarely occurs in the steppe
zone.

Intenge heat

Tn the warm season the conditions are often created for
dangerous and extremely dangerous high air temperatures
(intense heat) which in most cases has an adverse impact on the
activities of many branches of the national economy. Intense
heat with little or no precipitation facilitates the formation
of drought conditions whose most serious impact is on the
viability of farm crops.

Intense heat occurs annually in the steppe zone (98-100%
probability) with maximum air temperatures of 300C and higher;
in 60-80% of cases temperatures can reach 33°C and higher, and
very occasionally (once every 50100 years) air temperatures of
450¢ and higher occur. Exceptions in this region are the
coasts of the Black and Azov seas, where the incidence of high
temperatures is somewhat lower owing to the tempering
influence of the sea.

In the eastern Polesye and forest steppe an air
temperature of 300C and higher has a 90~95% probability, and
350C and higher a 20-30% probability.



The western Polesye 18 least subject to conditions
producing dangerously high temperatures. Here temperatures of
300¢ and higher have a probability of 75-100%, and temperatures
of 350C and higher 10-15%, i.e. they occur once every aix to
ten years. A marked exception is the mountain regions of the
Ukrainian Carpathians, where intense heat has not bheen
recorded.

Hot dry winds

Tntense hot dry winds occur annually in Ukraiae. The most
seriously affected area is the steppe zone (70-80% of years).
These winds blow in the southern and eastern parts of the
forest steppe zone in 50~60% of years. On the coasts of the
Black and Azov seas, thanks tp +he sea breezes, they occur very
rarely (10% of years). They hardly ever occur in the Polesye
and western forest steppe zone (5% probability).

Droughts

Generally speaking, during the growing season droughts
ccour most commonly (50-60% of years) in the extreme south of
the steppe zone, where their incidence is 30-50%. 1o the
Polesye and forest steppe zone the incidence of droughts falls
+o 5%. In the western Polesye and forest steppe zone droughts
pcour only rarely (once every 20-30 years). In most cases
(50%) droughts are local in extent. They rarely (2%) affect
larger areas (30-50%) of the country.

Forest fires

In the warm season the persisteance of high temperatures
nver long periodg Iin conjunction with lack of rainfall can
cause forest fires, which occur in various regiong of Ukraine
almost every year (70% probability). The creation of fire-risk
conditiong is commonest in the steppe zone. In the eastern and
central Polesye and forest steppe zone fires occur much less
often (25% probability), for here the precipitation is higher
and the temperatures are lower. In the western Polesye fire
risks ocour once every 20 years (5% probability). Weather
conditions likely to produce forest fires did not occur in the
decade of the 1980s.

Considerable damage 1s caused by winds of more than 25
meters per second, squalls and whirlwinds:

Winds of more than 2% wm/s

such winds occur almost every year over much of the
country (70% probability). They are commonest in the Ukrainian
carpathians, Crimean mountains and Donetsk ridge. Winds of
more than 30 m/s occur less often (13% probability).

(1



Squalls

gqualls may blow up in any part of the region, but with no
particular regularity in their g@ographical distribution.
However, they occul most commonly (once every 3—3 years) in the
steppe and forest steppe zZones and in the central and western
regions of the Polesye. In the rest of the country they are
possible in one year out tan.

The conditions for the creation of whirlwinds are rarely
found in Ukraine. Thirty-£four have been recorded in the last
20 years. Rigk of whirlwinds usually occurs in the warm half
of the year. whirlwinds are conmonest in the steppe zone and
the central Polesye, where they occur in one year out of five
(20% prmbability). They are less frequent in the rest of the
country (10% probability), 1.e. once in 10 years.

Dust storms

Dust storms are caused by a strong wind blowing over
parched soll and shifting a large volune of dust or sand. The
nature of the subsoil (structure and moisture content,
vegetation cover, and orthography) has a considerable influence
on the formation of dust storms.

Dust storms occur every year in Ukraine (100% probahility)
in one region or another. They are clagsified as very
dangerous in pnly 50% of cases. The conditions for the
creation of dust gtorms occur most frequently in the steppe
zone. They very rarely occur in the western Polesye and forest
gteppe zone Or ON the coasts of the Black and Azov sSeas. Dust
stormg have not beed recorded in the Ukrainian carpathians.

Dense f£ogs, blizzards, anowfall, severe black ice, and
composite black~ice deposits are COMMOD in the cold season,
cccurring almost every year (80~90% of years):

Dense foys

1n Ukraine dense fogs show great variability in time and
extent. They ocoul most frequently (100% probability) in the
rugged regions of the Ukrainian carpathians and Crimean
mountaing. Here gvery fog can be classified as severe. Fogs
nccur frequently (70-80% probability) on the southern windward
glopes of +he Donetsk ridge and +he Azov, Volyn, Podolsk and
Dnieper uplands. In the Polesye, Transcarpathia and the
southern part of the steppe zZone fog formation rarely develops
very far, SO that dense fogs are very uncommon in this region.

ltn

evere blizzards

et

gevere blizzards occul almost every year (95% probahility)



in one reglon of Ukraine or another. They are commonest (over
50% prabahility) in the Ukraianian carpathiang and Crimean
mountaing. Such blizzards have a high incidence (30-40%
probability) on the Donetsk ridge. Over the larger part of the
lowlands severe blizzards occur in 20-40% of years.

Heavy snowfall

The Ukrainian Carpathlans ave the region with the highest
incidence of heavy anowfall (60-80%). suych snowfall ocours
less fregquently (40-50%) in the central parts of the forest
gteppe and steppe zones; in the south-west steppe the
ipncidence is 30~35% of years, and in the extreme north-west
10%.

Heavy snowfall can imply various amounts of precipitation.
Most frequently (70%) the deposits are in the 20-20 mm range.
For most of the country the heaviest deposits are in the 40-70
mm range. In the Ukrainian Carpathians and in a few other
places they reach 100 mm and more.

severe black ice

The regions with the highest risk of black ice (40-50%)
are the Crimean mountaing, the Donetz ridge and the central
parts of the forest steppe and steppe. 1n the eastern forest
steppe severe black ice can be expected in 20-30% of years. In
the north-east forest steppe and the south of the steppe zone

dangerous black ice occurs in 20% of years. In the rest of the
country its incidence is under 10%.

Composite deposits with a thickness of 35 mm and move:

Composite deposits are found mostly in the Crimean
mountaing, where they are formed almost every year. They are
less common (30%) in the east and west of the foreast—steppe
zone. In ‘the southern parts of the forest steppe such deposits
have a probability of 10% and less.

severe frost

gevere frosts (~30¢C and lower) occur in Ukraine in the
colder months, and thelr persistence over long periods, in
conjunction with other meteorological phenomena, creates
unfavourable conditions and has a negative effect on many
branches of the national economy and vital human activities.

Dangerous temperatures occur most commonly in the past and
north-east and in the high parts of the Ukrainian Carpathians.
Here the probabllity of air temperatures of -300C and lower is
20-25%, and of temperatures of -350C and lower it is 5%. Over
most of the country low air temperatures (~300C and lower) have
a probability of 5-10%, and very low temperatures (—~350C and
lower) only 1-2% probability. 1In the steppe zone an air
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temperature of —250C or lower is regarded as dangerous and
oueurs once every 20-30 years, while temperatures of -300C and
lower occur only once in 100 years.

Common natural nazards in the rivers of Ukraine are
flooding resulting from high water levels in gpring and flash
floodsg, the formation of huge jce-jams, degtructive avalanches
and mudslides, low water levels and rivers running 4ry.

over a large area of Ukralne (Carpathian region, Crimea)
the rivers are very prone to flash~flooding, with an average
of six to seven flash floods a yeal. They can ocecur at any
time of the yeal and often have disastrous consequences,
causing widespread damage and loss of l1ife. In mountain rivers
(bniester, Tisa, Prut, rivers of the Crimea) £1ash floods can
form vVery quickly (a few hours to 2-3 days), and thisz places &
nhigh premium on gpeed and accuracy of forecasting and the
jssue of warnings. In the last 30-40 years disastrous f£lash
floods were recorded in the Carpathians and the Crimea in
1957, 1969, 1970, 1973, 1975, 1976, 1977, 1979, 1980, 1981,
1992 and 1993. A good exanple of a flash flood 1is the one
cauged by sSnowW and rain in the rivers of the carpathian region
(Uzh, Tisa) 1in Novenber 1992, affecting many of the region's
built-up areas, including the administrative capital Uzhgorod,
and causing loss of life. guch floods occur once in 5-10
years.

Water levels during the spring thaw rise more slowly in
1owland rivers, but the risk of damage lasts longer.
Disagtrous flooding occurred in t+he Dnieper and its tributaries
in 1931, 1964, 1970 and 1979. Spring flooding causing damage
to various enterprises cafn occur once in 5-10 years, and
extremely high water levels, as in 1931, once in 400 years.

Low water levels, which nave a negative impact on
navigation, water supply. electriclty pruductimn, and
cleanliness of rivers, occur in the hasins nf the big rivers
(Dnieper, Pripyat, Degna) ONCEe in 2025 years, andithe gleppe
zone and the Crimea once in 3-10 years. -

Every year the mountaln reglions gxperience mudslides and
avalanches which often cause 1oss of life.

In the azov-Black Sea basin extremely degtructive autunn
cyclones OCCUL once in 710 years. A particular feature of
thege cyclones 1 that they pass over the hasin during the
autumn cooling, when the water temparature remalns relatively
high for some time. In their characteristics, provenance and
consequences they are akin to tropical hurricanes. Over the
last 10 years wave heights of 4-6 meters have heen recorded in
some places on Up to 3-6 occaslons. In the Sea of AzOV the
heavy seas are often accompanied by gtorm surges which
exacerbate the damage considerably.



1v. THE NATURAL DISASTER WARNING SYSTEM

The system for observation of dangerous
hydrometeormlogical phenomena

In Ukraine the State hydrometeorological obhservation
system conslsts of 208 fixed ground stations and 479 posts
recording ohservations of dangerous hydrometemrological
phenomena .

The hydrometaorological sktations can be grouped according
o the main types of obhgervation:

~ Meteorological: 123

-~ Aviation meteorological: 33

- Agremeteorolagical: 4

-~ Aerological: 9

- Marine hydrometeorological: 14

~ Hydrological: 4

-~ Lake: 8

- Water balance: 2

- Mudslide: 2
Avalanche: 2

t

The hydrmmetemrological posts are divided into:
- Meteorological: 17

Hydrological; 373

Lake: 60

Marine hydrological; 18

Agrometeorological: 11

H

§

i
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The forecasting system

Forecasts and warnings of dangerous conditions are
produced on both a national and a regional basis. The
Ukrainian Hydrometeoralogical Centre in Kiev is the maln source
of forecasts and warnings for the whole country and it
coordinates the activities of the other forecasting agencies.

The forecasting of dangerous conditions in maritime waters
is the responsibility of the Black and Azov Seas
Hydrometecrological Centre in Odessa and the Mariopol and
gevastopol hydrometeoralogical office.

Forecasts of weather conditions for the administrative
reglions are produced by the regional hydrometeorological
centres and the aviation meteorology stations.

The production of forecagts and warnlngs of dangerous
conditions on the Dnieper reservoirs is the responsibility of
the specialized svetlovodsk hydrometeorological observatory,
and on the Danube river it is the responsibility of the Danube
hydrnmeteorological observatory.

/Y
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Short—term forecasts and warnings of flash floods on the ;
rivers of Ukraine are produced, for thelr respective zones, by ‘
the Ukrainian Hydrometeor@lggy'Cenﬁre and by the ‘
Transcarpathian, Lvov, Ch@xngyits and Kharkhov regional

centres, the Hydrometeorqlogx}&entre of the Black and Azov
geas, the Crimean Republfﬁ”&enkre, and the Danube ohzervatory.

worecasts of weather conditions constituting a threat to
aviation are produced by a network of aviation meteorology
gtations. The Ukrainian aviation Meteorology centre is the
main administrative body for coordination of these activities.

The system for forecasting dangerous conditions OR land
nas a total of 50 forecasting agencies.

The following are the maln naterials used in the
productimn of forecasts and warnings:

- Ohservation data (routine and emergency) from 185
stations and more than 400 hydrmlogical posts in Ukraine;

-~ gSynoptic data from more +han 1,000 meteorological
stations in the northern hemisphere received +hrough the gtate
telecommunication network from the Tnternational Meteorology
centre (IMC), MosCoW;

- Radiosonde atmosphere data from 400 stations in Burops,
Asia, America and Africa;

-~ Actual and projected synoptic maps recelived frou e,
MOBCOW;

~ The products of numerical methods of weather forecasting
using the GRID code received from the forecasting centres in
Wwashington, Bracknell, offenbach, Reading and MoscOwW;

- pata from the NOAH, METEOR and METECSAT meteerolagical
satellites;

- pata from radar obgervations of cloud cover from 35
radar stations in Ukraine, pussia, Moldova, Georgila, Armenia,
azerbaijan and Belarus;

- Data from weather ships in the rzov-Black Sea basin;

- Hydrological data from neighbouring countries and most
countries of Europe;

- Annular and microannular gynoptic maps compiled at the
national centre in Riev;

- The resulls of short~term numerical forecasts of baric
fields and meteorological conditions using 2 regional model,
received at the national centre.



The necessary information 1is rransmitted to the
forecasting agencies of Goskomgildromet of Ukraine by fax,
telephone, telegraph and radilo.

an array of various statistical, synoptiaalmshatistical,
numerical and other methods is used +o verlfy the forecasts and
warnings.

In order to coordinate the activities of experts working
in the forecasting agencies and main forecasting centres,
provigion 15 made for the concordance of all forecasts and
warnings of weather conditions.

The production and issue of forecasts and warnings are
governed by the Decree on dangerous hydrometemrological
phenomena, the Instructions on the terminology and evaluation
of forecasts and warnings, the Operational procedures to be
followed by experts in the event of the imminence o
development of dangerous hydrometaorﬂlogical phenomensa, and the
criteria of dangerous hydrcmeteorological phenomena (see
annex) .

The natural disaster warning systen

A warning system has been egtablished 1in order to provide
early notice of had weather conditions and prevent damage.
This system has several levels:

1. The population;

3. The organs of State powelr and of Government;

3. Enterprises and organizations whose operations are most
seriously affected by bad weather conditions.

Taformation and warnings are conveyed to the population
through the mass information media, and when A significant part
of the population is threatened, through the civil defence
compunication channels of Ukraine as well.

The system provides for the transmission of warnings
through the civil defence channels to the administrative units
of Ukraine (the regions for exanple) and to individual
settlements.

The organs of State power and of Goverunment are kept
snformed by the operational units of Goskomgidromet both
directly and through the civil defence channels and the

commissions ol gmergency situations.

The main means of transmitting warnings — by telephone to
government and civil defence bodies — uses direct telephone
lines. Kiev, the capital of Ukraine, uses al automated warning
transmission system which can notify all the municipal
administrative gcervices and the city's main enterprises and



organizations within 3-5 minutes.

at the reglonal level, 185 meteorological gtations are
involved in the transmission of gtorm warnings.

Qgerational E;Dhlemg_mf tggﬂpbaervatgggL

forecastin and warning gystem

As a result of the formation of independent atates in the
territory of the former USSR and the establishment of theilr
national hydrmm@teorolmgical cervices, problems have arisen
with the technical capacity of the observation systems and with
the administrative management of the various forms of
pbhzervation.

This has happened becauss the manufacture of
hydrometeoralogical apparatus and eguipment was located mainly
in Russian tearritory, where it has remained, together with the
main scientific observation management centres and the computer
processing and data storage facilities. accordingly,
Goskongidromet of Ukraine hasg to acquire most of the necessary
pquipment and any new software with foreign currency. which is
in very short supply.

At present we ate forced to concentrate our resources on
the most jmportant areas of activity in order Lo preserve the
pbhzervation network necessary for forecasting dangerous
hydrom@tearological phenomena. vor example, the network of
aeralogical stations, which in 1993 introduced one~-off
expendable sondes, 18 NOW in a difficult position..

There 18 no reserve of equipment - +hermoneters,
barometers, hygrometers, pluviographs, etc. We have nO gpare
parts for repalr of automatic recorders, electrical
meteorological ingtruments, meteorological radar sets, etc.

The observation network's lack of automated meteorological
atations and hydrmlogical posts and of reliable radio links to
inaccessible (mauntain) observation points causes considerable
difficulties. This is why it is such a problem to transmlt
information in good time a8 dangerous conditions are building

up .

pifficulties arise in the forecasting of dangerous
conditions with regard to providing the forecastlng centres
with synoptic and aerosynoptic products, for the means of
+ransmission are obsolete and there is a lack of expendable
items (such as xerographic paper) .
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Annex

CRITERIA
of dangerous hydrometeorological
phenonena for Ukraine

Meteoroloqiqglﬁgh@nomena

fadndiioibiaiisiaiuete by

- Winds (including gqualls and whirlwinds) with a maximum
speed of 25 m/g; in the Ccarpathian and Crimean mountains 40 m/8
and higher;

- Very heavy rain, very heavy gleet (rain and gnow), with
precipitation of 50 mm Oor more over 12 hours or legs; in
mountain areas a0 mm oY more over 12 hours oOF lesg;

- Very heavy gnowfall, with precipitation of 20 mm Oor more
over 12 hours OF less;

- Heavy hail, with a gtone diameter of 20 mm Or MOYe;

- Havere blizzards over 12 hours or mOre with a wind gpeed
of 15 m/s or more;

-~ Severe dust or gand storms, with a wind gpeed of 15 m/s
or more over 12 hours oOr Mmore;

-~ Severe hlack ice, with a +hickness of 20 mm Or MOTE;

- Heavy build-ups of black ice, with a thickness of 35 mm
or More;

- Heavy accretions of wet snow, with & thickness of 35 mm
or more;

-~ Dense foys, with visibility of less than 100 m over 12
hours OY mMore;

- Frosts, with the alr (surface) temperature falling below
poc during the growing Seas0Nn;

- gevere frosts of =300C and lower in the gouthern and
gputh—eastern regions of Ukraine; ~350¢ in the rest of the
country;

- Extreme forest fire risgk, with a fire~risk indicator of
more than 10, 0000C;

- Hot dry wind, persistence of high temperatures (over



250¢) for 35 4ays with a wind speed of over 5 m/8 and low (30%

and lower in daytime) relative alr pumidity during t+he period
of sprouting, formation and ripening of grain.

Hydrological phenomens

~ High water levels during +he spring thaw, f£lash floods
caused by rain, ice-jams, ghtorm Burges, rapid rise of reservolr
levels, with risk of flooding of parts of towns and other
built-up areas, roads, rallways, farm land, ekc.;

- Low water levels in rivers and regervoirs (below the
design levels 1n watarmcontainmenh installations oY navigatlion
levels ob rivers for a period of more ‘than 10 days);

- Water shortage during the period of lowest water levels,
with cessation of flow for MOXe rhan a month once in 10 years;
volumes of gpring water in Ukraine's nain rivers (Dnieper,
pniester, N. ponets, 5. pug) at 95% or higher, which may impalr
the operation nf the water regources network, the public water

s

supply., agriculture and industry;

- Farly ice floes in autumn and freezing of navigable
rivers, occurring 0O more frequently than once in 10 years;

- Mudslides and avalanches;

- @trong winds on +he Dniepe¥ reservolrs (producing wave
pneights of 9 @ or more).

ﬂgfiggwgheﬂomqgé
- Rapid and very rapid icing of vessels (0.7-1.4 c/h)

- Heavy Seas, with wave heights of 3.5 m or mMore on the
gea of AZOV and 4 m O¥ motre o0 +he Black Sea.;

- High or low aea levels, a8 defined in the current
composite ist of changes in water levels at the
hydrameteorolagical gtations and posts 1in the azov-Black Sea
basin, which are regarded as dangerous 0¥ very dangerous for
the national 2CONOMY

- Gtronyg gurrents creating risk of accidents;

- lce formation and freezling of rivers early in the geas80n
once in 10 years;

-~ Intensive formation of jce floes and bulld—-up of ice
pressure threatening +the safety of shipping, gea porits and
other coastal facilities.





