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Summary
Of the total number of natural disasters occurred in 2008, the share of flooding is highest - 30.6%, followed by storms (tornado, whirlwind) - 18%, landslides - 16.8% and
snowdrifts - 14.5%. The other crisis events occurring in this group are due to ice (frost)
- 7.3%, hail - 1.6%, 0.5% drought, earthquakes - 1.3% and other natural disasters –
9.4%.
The most characteristic disasters for our country are floods caused by heavy rains, the
intensive melting of snow in the destruction of hydraulic structures or after dike breaking.
In Bulgaria there are 40 large dam, some of which regularly overflow in case of severe
rain or snow melting and become a threat to settlements near rivers.
Unlike the other natural disasters, floods can be predicted to a significant degree. In
many cases the time, nature and estimated amounts can be pre-determined.
The groups of floods characteristic for our country can be predicted with reasonable
accuracy a few weeks before the disaster.
The floods in the summer of 2005 were the most devastating disaster that happened to
Bulgaria. 31 people died. The wave in July caused damages of 274 million dollars
(205280800 euro). The second flood in August the same year cost another 200 million
dollars (149840000 euro). It was the largest number of disaster-stricken sites in the
country. Victims were over 13 000 but the number of people affected was more than
60,000. 70% of the country was affected, 11,000 farm animals were drowned and more
than 3,000 buildings were unfit for living.
A number of strategies and documents for more effective actions during future natural
disasters were developed. They are:
Political documents
•

Management Programme of the Government European integration, economic
growth and social responsibility;

•

Concept of Disaster Protection;

•

National Programme for Disaster Protection 2009 – 2013;

•

Strategies, programs and plans at national and municipal level.

Normative acts
•

National legislation and other regulations:
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•

Protection for Disasters;

•

Water Act;

•

Law on Environmental Protection;

•

Law on Spatial Planning;

•

Law on Defense and Armed Forces;

•

Law on Ministry of Interior;

•

Regulations governing acts for implementing the above laws;

•

Provisions of other laws or regulations governing the documents relating to the
protection against disasters.

European legislation
•

Directive of the European Union of 23 October 2001 introducing a Community
mechanism to facilitate reinforced cooperation in assisting the civil protection interventions;

•

Directive 2000/60/EC of the European Parliament and the Council of 23 October 2000 establishing a framework for Community action in the field of water
policy;

•

Directive 2007/60/EC of the European Parliament and the Council of 23 October 2007 for evaluation and management of flood risk;

•

Directive 2008/114/EC of the European Parliament and the Council of 8 December 2008 concerning the establishment and designation of European critical
infrastructures and the assessment of the need to improve their protection.

The latter Directive is another major document, along with the so-called "Green Paper
on a European Programme for Critical Infrastructure Protection" (CIP), for identification
and securing of critical infrastructures and assessing the need to improve their protection. This book has defined the basic concepts such as "critical infrastructure" "risk
analysis" "protection", "sensitive information related to the CIP" and others.
The Directive covers mainly the energy and transport sectors but it is scheduled to be
revised in order to include other sectors within its scope.
Additional requirements has been introduced by the Directive of the European Parliament and Council of Europe, establishing a spatial information infrastructure in the
community / INSPIRE /, which Bulgaria has transposed as a EU member state.
Based on the events of 2005, a typical case of natural disasters in Bulgaria is
presented. It describes detailed flood impacts caused by them on people, economy
and transportation systems, measures for protection against floods before the events
and how effective they were, the measures taken up after the floods and if they were

Impact of Natural Disasters on Transport Systems

3

necessary. Finally, strategies for adaptation applied after the events and the accompanying political instruments are presented.
Forecasts for the occurrence of natural disasters by months up to 2015 and costs,
which will cause to the railway infrastructure, have been made.
Finally policies, strategies and programs related to natural disasters have been examined.
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Introduction

This paper provides updated information on the impact of extreme weather events on
transport systems and transport infrastructure in Bulgaria. It examines the changes in
practice and policy related to the actions required to make the Bulgarian transport system more resilient to natural disasters.
The objectives of the paper are:
•

To provide an overview of the impact of recent extreme weather events (natural
disasters) on transport systems in Bulgaria.

•

To consider the possible consequences of extreme weather events on transport
systems through a review of previous impacts.

•

To analyze the readiness of government agencies to manage extreme events
harmful for logistics operations.

•

To predict natural disasters and their impacts on transport systems.

•

To review the policies and strategies adopted or proposed to meet these extreme weather events. An overview on the respective legislation.

•

To analyze the approaches adopted to ensure transport in terms of natural disasters.

•

To make a classification of impacts.

•

To identify indicators for evaluating the impact on transport systems.

Key questions that this report tries to answer:
•

What is the damage to infrastructure assets and operations, loss of user time
and safety?

•

What safeguards existed before the event and how effective were they?

•

How did the adaptation strategies change after the event and who used political
tools that were or were expected to be implemented.

The main case study discussed in this report refers to floods in 2005.
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2

Natural disasters - Impact on transportation
systems

2.1

Analysis of the most significant natural disasters in
Bulgaria and floods in neighbour countries

Statistics has shown a high incidence of various types of disasters that affected Bulgaria in the last decade, so that the country belongs to the areas characterized by particularly high risk in this aspect.
The share of the communities affected by crisis events in 2003 – 2008 is shown in Figure 2.1. Table 2.1 presents the crisis events by groups in the municipalities of the country in 2003, 2006 and 2008.

2005
2006
2007

Figure 2.1:
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4.5%

Fires (excluding Natural disasters Accidents and
forestry)
Emergencies

2008

6.9%
5.4%
1.9%
5.7%
4.5%
2.3%

20
10
0

2004

15.1%
11.5%
11.9%
9.5%
8.3%
8.3%
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31.8%
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100
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93.1%
78.3%
70.1%
62.9%

Relative share of the affected municipalities 2003-2008 year

Epidemics

Other crisis
events

Relative share of the affected municipalities (data source- NSI)

In 2008 the highest share is of municipalities affected by natural disasters - 62.9%,
followed by fires - 54.9% and accidents and crashes - 24.6%. In the study presented
the group of natural disasters includes the following critical events: floods, storms (tornadoes and whirlwind), landslides, snowdrifts, ice (frost), hail, drought, earthquakes
and other natural disasters. The group of accidents and emergencies includes industrial accidents and failures, severe road accidents, accidents with rail vehicles, aircraft
crashes and other accidents. The features of rail accidents are presented separately
indicating the number of deaths and injuries as well as the indicators used to assess
such accidents. In this paper the emphasis has been put on natural disasters.
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In all seasons occur prerequisites for various crisis situations caused by natural disasters such as snowdrifts and frost in winter, floods in spring and autumn, summer hail.
During July, August and September are prerequisites for the occurrence of fires.
In all seasons there are prerequisites for various crisis situations caused by natural
disasters such as snowdrifts and frost in winter, floods in spring and autumn, summer
hail. In July, August and September there are prerequisites for occurrence of fires.
Table 2.1:

Crisis events in municipalities

Crisis events occurred in municipalities
Group of
crisis events

Fires (except
for the forest
ones)
Natural
disasters
Accidents
and
emmergencie
s
Contaminati
on
Outbreaks
Other crisis
events
Total:

2003

2006

08

Crisis Relativ Affected Relative Crisis Relative Affected Relati
events e share municipa share events share municip ve
(%)
alities share
(%)
lities
(%)*
:
:
(%)*
numb
numbe
er
r

Crisis
events:
number

Relati Affect Relative
share
ve
ed
share munic (%)*
(%) ipaliti
es

4002

33,62

139

56,7

3017

33,07

124

47,1

6319 72,59

145

54,9

964

8,10

192

78,4

1694

18,57

206

78,3

1054 12,11

166

62,9

6292

52,85

78

31,8

4086

44,79

61

23,2

1156 13,28

65

24,6

139

1,17

37

15,1

271

2,97

25

9,5

152

1,75

22

8,3

47

0,39

17

6,9

18

0,19

15

5,7

10

0,11

6

2,3

461

3,87

24

9,8

37

0,41

14

5,3

14

0,16

12

4,5

11905

100

220

84,9

9123

100

238

90,5

8705

100

216

81,8

* The relative share of affected communities is the ratio of the number of affected communities
to the total number of municipalities provided information (259 in 2003, 260 in 2004, 261 in 2005
263 in 2006 and 264 in 2007 and 2008).
Data source: NSI

According to the National Statistical Institute (NSI), 8705 crisis events occurred in Bulgaria in 2008 including: 6319 fires, 1054 natural disasters, 1156 accidents and emergencies.
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The unintentional fires are the highest share of total emerging fires - 34.1%, followed
by fires for unknown reasons - 23.5%, fires due to technical failures - 17.9% and deliberate fires - 8.4%. The fires resulting from natural phenomena are 0.6% and secondary fires occurred are 0.7%.

Fires occurred by districts in 2008
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Figure 2.2:

Fires occurred by districts in 2008

Of the total number of natural disasters occurred in 2008, the highest relative
share belongs to flooding - 30.6%, followed by storms (tornado whirlwind) - 18%,
landslides - 16.8% and snowdrifts - 14.5%. The other crisis events occurring in
this group are due to ice (frost) - 7.3%, hail - 1.6%, 0.5% drought, earthquakes 1.3% and other natural disasters - 9.4%.
A prerequisite for flooding of certain areas is connected with riverbeds, drains and other drainage facilities not cleaned from waste and vegetation. Given the presence of
several large dams in the country, there is a risk of flooding caused by the uncontrolled
release of large water masses as a consequence of intentional or unintentional destruction of the dam walls. The most typical disaster in Bulgaria is flooding as a result
of heavy rainfall and overflow of riverbeds.
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Floods in Bulgaria

Floods are temporary inundation of a significant part of the land as a result of the action
of natural forces or by the failure of hydraulic structures (dams, barrages, etc.).
Depending on the reasons causing them, floods can be classified into four groups:
• Flooding caused by heavy rain or intense snow melting. This concerns also flooding
caused by drift ice. This group of flooding is characteristic for Bulgaria.
• Flooding caused by strong cross winds. They are characteristic of sea coasts and
estuaries flowing into the sea. Winds form large waves, which often destroy piers
and breakwaters or raise the level of the rivers. This group floods are less likely for
our country, as the Black Sea coast is a risk area.
• Flooding caused by earthquakes from the bottom of ponds. They are not common in
our country.
• Flooding caused by hydraulic equipment demolition or after rupture of dikes. This
group is flooding is the most characteristic for Bulgaria.
For example in Bulgaria the most risky dam could be dam "Iskar" with its full amount of
655 million cubic meters of water kept by a nearly 60-meter high concrete wall. However, even spillage from dams can cause enormous disasters. In Bulgaria there are 40
large dams (Figure 2.3), some of which regularly overflow in case of severe rain or
snow melting and become a threat to settlements near rivers, which are filled. The
floodplain areas, which are particularly risky of flooding, are presented in Figure 2.4.
Unlike other natural disasters, floods can be predicted to a significant degree. In many
cases time, the nature and estimated amounts can be pre-determined.
The groups of floods characteristic for Bulgaria can be predicted with reasonable accuracy a few weeks before the disaster. The basis of these estimates is the season and
mid-term weather forecasts.
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Dams for water supply in Bulgaria
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Figure 2.3:

Dams for water supply in Bulgaria

Figure 2.4:

Floodplain areas in Bulgaria

The largest floods in recent years are presented below:
•

May 2005 - Torrential rains in northern Bulgaria caused the first serious flooding. Scud River floods of Skat, Iskar and Vidima took first casualties.
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•

June 2005 - The second major flood inundated western Bulgaria. According to
the Permanent Committee of population protection against disasters, emergencies and accidents that was the most intensive rainfall for 50 years.

•

July 2005 - The third wave of major floods affected almost the entire country. It
took the lives of 11 people.

•

August 2005 - Western Bulgaria is again under water. Again there are casualties. A state of emergency was declared in 23 municipalities.

•

September 2005 - Throughout the country rains and rivers flooded industrial
and residential buildings, infrastructure and agricultural lands. Many families are
evacuated. There were victims.

•

March 2006 – There were pouring torrential rains in almost all of Bulgaria. 15
towns flooded. Some regions declared emergency.

•

April-May 2006 - The Danube flooded entirely Bulgarian River Bay area. The
government introduced a state of emergency in 21 municipalities along the Danube. The level of the river marked historic records.

•

July 2006 - Heavy rains and strong winds flooded Southern Black Sea cost .
For about 20 hours rain fell of 200-250 litters per square meter. The town of
Malko Tarnovo set a record - 300 litters per square meter. Three municipalities
declared a state of emergency.

•

March 2007 – a hurricane left without power supply 46 villages in Smolyan, and
40 houses in the village of Taran left without roofs. Power supply was interrupted, all Chepelare municipality was without power. In Kardzhali district some
roads were washed down, there were damaged bridges, culverts and retaining
walls. In Kirkovo rainfall of 84 l / sq. m was measured and the wind speed
reached 120 km / h

•

May 2007 - After a long drought and abnormally high temperatures for the season in the areas of Vratsa and Montana heavy rain fell accompanied by hail,
which ruined agricultural land. Floods poured almost all of Bulgaria. For days in
Sofia rained downpours, affecting dozens of unsafe buildings and turning them
into slides. On 20 May Vladayska river flooded the metropolitan region of Vladaya.

•

June 2007 – The village of Trudovets experienced a devastating flood. Within
an hour and a half heavy rain mixed with hail fell to result in a wave of 1.5 m
flooding streets and yards. Emergency was declared throughout the Municipality Pazardjik, Saedinenie, Assenovgrad Botevgrad. The northern lane of highway "Trakia" is flooded. The dams “Tochilartsi”, “Pravishte” and “Lenovo”began
to overflow.

•

August 2007 - Town of Tsar Kaloyan, Razgrad region was overrun by twometer wave, caused by record rainfall - 291 litters per square meter for less
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than 1 day. Six people were killed and four were missing. Dozens of streets in
the town were totally wiped out, hundreds of houses were destroyed. Two other
victims into water in villages of Nisovo in Montana. Floods which in the country
after the devastating record heat and drought caused severe damages in Pazardzhik, Montana, District of Pleven, Plovdiv, Bourgas, Sofia.
•

March 2008 - The level of the Danube rose in Lom and exceeded 6 feet. The
beaches were fully flooded and water was pressed against the dikes.

•

May 2008 - Heavy rain in Shumen, Pleven, Razgrad and Rousse. Crops and
vegetables were destroyed, part of the streets in the villages was wiped out.

•

June 2008 - Torrential rain and hail caused damages to some areas of Bulgaria.
After heavy rains in Pleven 15 houses and yards in the village of Komarevo,
Dolna Mitropolia were flooded. On June 6, 2008 rain mixed with hail, blocked
traffic on streets and boulevards of the city.

•

September 2008 - Torrential rains
throughout

the

country

caused

floods, disasters and damage but no
injuries people.
•

July 2009 - Heavy rain poured over
Varna.

Flooded

basements

and

ground floors of houses and public
buildings.
•

June 2010 - Heavy rains in central
and southern Bulgaria. Dams and
rivers increased their level dramatically. Only for one day rainfall in certain areas of the country reached 116 to
270 litters per square meter.

•

July 2010 - Heavy rains in many areas of the country. Large areas of agricultural land were inundated and there was huge damage to crops. MThe most affected districts were Dobrich, Silistra, Targovishte, Shumen, Varna, Ruse, Plovdiv, Smolyan and Blagoevgrad.

It can be concluded that floods in the summer of 2005 were the most devastating disaster that happened to Bulgaria. 31 people died. Then in July the wave of damage cost
274 million dollars (205 280 800 euro). Another $ 200 million (149 840 000 euro) cost
the second flood in August. It was with the largest number of disaster-stricken in the
country. Victims were over 13 000 Bulgarians, but more than 60 thousand people were
affected in some way. 70% of the country was affected, 11 thousand farm animals
drowned were and more than three thousand buildings were unfit for habitation.
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2.1.2

Floods in Bulgaria's neighbouring countries (Romania,
Greece, Turkey, Serbia) in 2005

Maritsa is the largest river on the Balkan Peninsula with a catchments area of 53,000
km2, including the territory of three countries: Bulgaria, Turkey and Greece. The largest
tributaries of the Maritsa River are Tundzha and Arda rivers whose basins are almost
entirely on Bulgarian territory, and their mouths are in the River Maritsa in Turkey near
Edirne, near the Bulgarian-Turkish-Greek border. A significant part of Maritza river basin is a subject to frequent and severe floods as a result of intensive precipitation and
snow melt during winter and spring. Floods and disaster situations with significant
losses and casualties occur on Bulgarian territory mostly in south-eastern tributaries of
the Maritsa and the Arda and on the Turkish territory – at the outskirts of Edirne. The
Turkish side was affected by floods, which caused considerable damages and casualties in the region of Edirne due to the rising level of Maritsa, Arda and Tundzha as it
happened on 9-12.08.2005. The center of Edirne, the international road between
Greece and Turkey, residential areas (especially neighbourhood Karaagach) and outside Edirne - Ipsala area and many villages along the Maritsa were flooded. The largest
floods in recent years were in February and August 2005 and March 2006. In March
2006 40 000 ha agricultural land, international roads, residential areas, irrigation systems were flooded and damaged.
ROMANIA
•

March 2005 - Flooded agricultural lands, hundreds of houses in central and
northern Romania.

•

April 2005 - increased level of the Danube River caused flooding in the southern parts of the country. The Barzava River flooded two cities in Southwestern
Romania and as a result hundreds of people were evacuated.

•

May 2005 - torrential rains caused major flooding in the western parts of Romania as the consequences were:
⇒ 3700 people were forced to leave their homes;
⇒ damages caused to 90 bridges and 35 kilometres road network;
⇒ in Banat region the flooded area was of 25 hectares with 200 million cubic meters of water volume and total area of 6,600 hectares of crops and
1,700 hectares of forest were flooded;
⇒ the cattle killed was nearly 800.

•

July 2005 - a new wave of floods affecting the country and it was considered to
be the greatest disaster for 30 years. The consequences were:
⇒ 75% of the country was affected;
⇒ thousands of buildings and agricultural area were destroyed s;

Impact of Natural Disasters on Transport Systems

13

⇒ serious damage to road infrastructure was caused;
⇒ over 30 deaths;
⇒ the total damage amounted to 334 million Dollars ( 250232800 Euro) .
•

August 2005 - torrential rain again covered the territory of the country with the
following consequences:
⇒ 37,000 houses in 1077 settlements were flooded;
⇒ 10000 houses and farm buildings completely destroyed;
⇒ number of victims is 37;
⇒ 3655 bridges were destroyed and damaged;
⇒ 33,200 km roads were unusable;
⇒ the total damage amounted to1.5 billion EUR (2% GDP).

GREECE
•

February 2005 - Greece partially exploded earth dike of the Maritsa River near
Didimotihio, county of Evros, in order to reduce the level of the swollen river,
and the consequences were:
⇒ 3000 acres in the area of Alexandroupolis were flooded;
⇒ rail traffic was stopped.

•

March 2005 - the waters of the Maritsa River and the Arda River rose above
flood levels and areas in northern Greece. The rapid melting of snow in Bulgaria
led to the rise of water in dams and the country began their discharge. According to the Greek authorities, Bulgaria had admitted to increase five times the
amount of water in the Maritsa River than the maximum allowable under the
provisions of existing bilateral agreement, the consequences of this being as
follows:
⇒ In Evros, northern Greece 80,000 acres of farmland were flooded and a
state of emergency was declared;
⇒ in many places the level of the Maritsa River and the Arda River
reached their highest levels of 100 years;
⇒ are flooded hundreds of houses, thousands of people were evacuated.

Bulgaria and Greece have a cooperation agreement in the use of the waters of four
rivers flowing through the territories of both countries - Struma, Mesta, Arda and Maritsa. According to the documents dated from 2 June 1964, both countries agreed not to
cause material damage of any kind by construction and operation of facilities on these
rivers.
•

July 2005 - Torrential rains caused flooding and serious difficulties for the
movement of vehicles. There were flooded roads and many buildings in Attica.
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•

August 2005 - Torrential rains, which resulted in:
⇒ flooded houses and destroyed agricultural crops in several villages in
northern Greece;
⇒ interrupted rail connections in the city Komotini in Northern Greece;
⇒ enormous damages in the towns of Kavala and Thassos;
⇒ flooded houses near the town of Xanthi.

A tidal wave from Bulgaria caused the flood of the Maritsa River in Northern Greece.
As a result one thousand acres were flooded, planted with cotton and sugar beet. Because of flooding the railway connection between Orestiada and Dickea was disrupted.
TURKEY
•

February 2005 - The waters of the Maritsa River and Tundzha River overflowed
Edirne Vilayet. 25 thousand acres agricultural land remained under water. In
Turkey, the reason for the overflow of rivers was the uncontrolled release of water from the Bulgarian dams.

•

March 2005 - The waters of the rivers Arda and Maritsa flooded the border
areas in Turkey and Greece. In Bulgaria, the rapid melting of snow sharply increased the level in many dams and began their discharge. According to the
Turkish authorities, Bulgaria had not warned them about the release of water
from the dams. The agreement of cooperation between Bulgaria and Turkey in
the use of waters of the rivers flowing through their territories signed on 24 October 1968 in Istanbul both requires from both countries prompt notification of
the level of watersheds. Due to the transfusion of rivers in Eastern Thrace 115
thousand acres land were flooded.

•

May 2005 - Heavy rains caused flooding in the western regions of Turkey.

•

June 2005 - Another flood in the western regions of Turkey, which killed five
people.

•

July 2005 - Heavy rain poured in the area of Istanbul and the consequences
were:
⇒ hundreds of buildings were flooded;
⇒ damaged road infrastructure;
⇒ in the middle of that month, torrential rains caused flooding in northwestern Turkey and many houses and roads were flooded were again.

•

August 2005 - the River Maritsa and Tundha again flooded lands in Turkey.
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SERBIA
•

April 2005 – The northeastern part of the country was flooded. The overflow of
the Tamish River in the area along the boundary with Romania resulted in
flooding in the region as the consequences were:
⇒ the most affected village of Yasha Tomic was almost completely under
water;
⇒ 200 houses destroyed and at least 500 are uninhabited;
⇒ more than 2,000 villagers were evacuated;
⇒ flooding caused the death of 2000 animals.

•

May 2005 – there were heavy rains in the country again. The most affected regions were in the reguins along the boundary between Serbia and Romania.
The consequences of the water storm that covered the municipalities of
Leskovac and Krusevac were as follows:
⇒ flooded around 2500 households and almost half the arable land;
⇒ the number of destroyed houses in the northern part of Serbia was over
200;
⇒ more than 30 000 hectares of land were flooded;
⇒ over 3,000 pets were killed.

The floods in 2005 were the most serious within a period of 40 years. Flooding is a
problem not only in Bulgaria but it is also of international significance while related to
neighbouring countries.
Fires in Bulgaria
The most common causes of fires are two - human activities and natural phenomena.
Most fires are caused by human and fires by natural phenomena are relatively rare.
Fires can not be predicted.
They cause significant losses of material values, environmental pollution, and in many
cases people die.
They are:
•

Fires in residential and public buildings;

•

Fires in industrial facilities;

•

Fires in facilities for extracting and storing oil and other chemicals;

•

Fires in transportation projects;

•

Fires in forest and field ranges.
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In Bulgaria, fires are of different nature. Most of them are forest fires. They are the biggest problem, causing enormous material damage and turning into a major disaster in
the country. Fighting against forest fires is conducted by the General Directorate "Fire
Safety and Protection", the Ministry of Agriculture and Forestry, Civil Defense, military
units and groups of municipalities and municipalities.
The stated priority of combating forest fires has found its way into Concept to Ensure
Fire Safety developed by an inter-institutional intergraded working group. The concept
includes forest fires throughout the whole range and the cycle of their appearance and
identifies the key tasks to be solved by institutions.
The impact of fires on transport infrastructure is limited.
Landslides in Bulgaria
In Bulgaria there are nearly 1,000 landslides, which are localized in several distinct
landslide areas. One of them is the high Danube bank - between the city of Dunavtsi
and the mouth of the river Iskar. Such are the areas around Nikopol, Svishtov and
Tutrakan.
Large landslides have been spreading in the northern Black Sea coast. An almost continuous sliding strip with length of 30 km and width to 2-3 kilometres has been formed
between Varna and Kavarna. Landslides are typical for the area of the Pre-Balkan
mountain region, Eastern Rhodopes, Pernik and Sofia valley (near the mountains surrounding it – around Bankya, Kokalyane, Bistrita, Dragalevtsi, Dragovishtitsa, Katina,
South Park, neighbourhood Zemlyane, etc.).
Earthquakes in Bulgaria
Earthquake is a disaster, which can not be predicted. Its duration is not long, but the
consequences are severe. Earthquakes are natural disasters that can not be prevented. To avoid heavy casualties and material losses, the authorities take measures
related to antiseismic construction, compliance with building codes, establishing adequate preparedness for response and mitigation of the consequences.
Bulgaria has a high seismic activity - 97 per cent of the territory is threatened by seismic. The most dangerous earthquake zones with potential magnitude of 7.0 and higher
are Kresna, Plovdiv, Sofia, Gorna Oryahovitsa and Shabla.
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Seismic zones in Bulgaria

Epicenter
Kaliakra and Shabla
the river valley of Stuma
the river valley of Stuma
Gorna Oryahovitsa
Yambol
Gorna Oryahovitsa
Gorna Oryahovitsa
Sofia
Chirpan
Popovitsa and Galabovo, Plovdiv
Razgrad
Shabla
Vrancea (Romania)
Velingrad
Strazhitsa
Popovo
Yambol
between Plovdiv and Asenovgrad
in the region of Kyustendil
about 320 km northeast of Sofia, outside the country
Labor and villages Kalekovets, Plovdiv
about 430 km northeast of Sofia, outside the country
about 200 kilometers southeast of Sofia
about 270 km northeast of Sofia
15 km east of the cape in the Black Sea

Date
March 31, 1901
April 4, 1904
October 8, 1905
January 10, 1908
February 15, 1909
April 14, 1909
June 14, 1913
October 18, 1917
April 14, 1928
April 18 & 25, 1928
March 17, 1942
June 30, 1956
March 4, 1977
November 3, 1977
February 28, 1986
December 7, 1986
August 13, 2001
April 5, 2002
April 29, 2002
December 18, 2003
September 10, 2004
October 27, 2004
February 20, 2006
May 12, 2008
August 5, 2009

Magnitude
7,2
7,8
6,4
7,0
5,9
7,0
7,0
5,3
6,9
7,0 и 5,6
7,0
5,5
7,2
5,3
5,1
5,7
4,3
4,0
4,0
4,4
4,2
5,5
4,2
4,3
4,8

The main seismic zones are: Vrancha seismic zone; Gorna Oryahovitsa seismic zone;
Shabla seismic zone; Provadiya seismic zone; Negotin extreme seismic zone (zone
Timok north), Sofia seismic zone; Struma (Kresna) seismic zone; Maritsa seismic zone
and Ksanti seismic zone (Greece).
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Figure 2.5:
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Seismic zones in Bulgaria

Strong winds and tornado
Strong winds throughout the country can lead to serious distortions and compromise
power supply, communication networks and other infrastructure.
In meteorology and climatology it is considered that strong winds are those of speed
over 14 m/s. Strong winds are not frequent in the country. The average number of
days with strong winds for Pernik region is between 5 and 20 days. Strong winds
occur at separate locations on the Black Sea for 20-30 days a year. With increasing
altitude, the number of days with strong winds also increases. In ridge areas of the high
mountains the average number of days with strong winds is over 100 per year.
In Bulgaria, tornadoes are rare. Since the beginning of last century only 14 cases have
been known.
Heavy snow, snow storms, ice and avalanches
The specificity of the continental climate is the basis of possible snowdrifts. Blizzards
and ice are common in our country. They are typical for December and January, but
can also occur during the remaining winter months. Blizzards and ice lead to the de-
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struction of air communications, blocking roads and could put at risk the lives of many
people.
Snowdrifts in Bulgaria are possible in almost the whole country, usually during the period December-March. However, snowdrifts
in November, even in October and April, are
not excluded. Large snowdrifts in various
parts of the country happened in 1954,
1956, 1969, 1980, 1981, 1993, 1996, 2001,
2005 and 2008. Then the roads were
closed, entire villages were cut off from the
rest of the world.
The most risky areas with snowdrifts are in the northeast of Bulgaria, in mountain areas
and along the seaside. Almost every year roads are closed due to obstruction and
stuck vehicles. Many cars remain buried in snowdrifts and require emergency
actions. In most cases there are villages that remain without power, water, food and
medicines. To not admit disaster situation, teams of Civil Protection and Emergency
transported severely ill people and mothers from the affected areas.
Icing is a phenomenon that occurs annually in Bulgaria. The geographical situation of
the country in respect to the ways of winter Mediterranean cyclones is particularly favourable for intensive icing making functioning of various technical equipment (power
lines, antennas, masts, wind farms, etc.) difficult and often leads to accidents on them

2.2

Impacts of natural disasters on the transport sector

2.2.1

Analysis of the emerging crisis events affecting the road
infrastructure

According to the statistical data the damaged road infrastructure is divided into national
road network and damages in municipalities. The losses in the national economy due
to crisis events occurred in 2004-2008 are related to the damaged facilities: roads,
bridges, anti-erosion structures, retaining walls and fences and municipalities are included railways in urban transport.
Most losses in the national road network in 2008 / Figure 2.6 / and the municipalities in
2005 were due to the big number of floods. This is illustrated on the diagram unifying
the size of the damage in the country / Figure 2.7 / as the damages caused to municipalities in 2005 amounted to around 65,492,000 EUR while damages caused to the
national road infrastructure were 43.884 million EUR.
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Losses in the national road network
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As a result of crisis events in 2005, the damages caused to the national road network
amounted to 85829.5 thousand BGN (43 883 509 euro). The affected roads amounted
to 4656.8 km, the retaining walls to 26,751.0 square kilometres, the bridges to 53. The
damages in the municipalities were estimated to 156,935.2 thousand BGN (80 239 398
euro), 1805.4 km of the street network was damaged as well as 1005.7 m of dam walls,
13,607.8 square meters of retaining walls, 726.1 km of dykes, 20.0 km of rail urban
transport.
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Damaged infrastructures from crisis events in 2005

Damaged infrastructures from crisis events in 2005
Site

Measure

Costs
Quantitative
(thousand)
indicator
Euro
80239,4

In municipalities
Street network
Rail urban transport
Bridges (road, rail, pedestrian, viaducts, overpasses, etc.)
Hydro-technical tunnels
Underground collectors
Subways
Reservoirs (dams)
Bay area
Massive dam wall (length)
Embankment dam wall (length)
Irrigation systems
Drainage systems
Dikes
lay-offs
incite
Anti-erosion facilities
Retaining walls
Fences
Catchments, pumping and filtration stations
Pipelines local water supply networks
Pipelines local sewerage
Stations for wastewater treatment
Tailings
Long distance and local telephone and telegraph stations and facilities
Local and underground telecommunication lines
Cable radio and television networks
Air trunk lines
Underground trunk lines
Substations for trunk lines and local loop
Transformer stations (power stations)
Poles for trunk electric lines
Local air grid
Poles for local loop

km
km
number.
m
km
m
sq.km
sq.km
m
m
km
km
km
m
m
number
sq. km
km
number
km
km
sq. km
sq. km
number
km
km
km
km
number
sq. km
sq. km
km
number

1805,4
20,0
333
40,0
1,5
10,0
124,2
73,6
12,0
1005,7
321,4
442,3
726,1
3608,0
50,0
11
13607,8
1,6
41
47,6
826,1
15,0
1,0
7
7247,7
5,0
7,9
7,9
2,0
16,0
46,0
0,9
49,0

47843
51,6
11240,8
53,2
513,9
0,5
680,5
695,6
65,4
878,7
549,1
3577.3
5859,7
373,8
3,1
460,2
5005,4
35,8
373,7
749,7
327,3
40,9
0,5
0,0
240,5
1.0
16,6
373,2
14,8
134,5
26,6
41,4
13,9
In forestry
4371,1
On the national road network
43883,8
Road network
km
4656,8
29457,4
Bridges (road, rail, pedestrian, viaducts, overpasses, etc.).
number
53
4251,7
Retaining walls
sq. km
26751,0
9836,7
Fences
km
22,8
337,9
Note: The damaged infrastructure sites are based on data from 261 municipalities, 27 district road departments and
157 state forestry, game farms and parks.
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Analyzing the causes for the occurrence of crisis events on the national road network in
2005, the biggest number was of floods - 116. The other most common causes were
snow storms and melting snows (Table 2.4).
Table 2.4:

Causes for crisis events on the national road network in 2005

Causes for crisis events on the national road network in 2005
Cause
Tectonic rise

Movement on faults
Erosion
Heavy and prolonged rainfall
Dissolution
Strong storms (tornado)
Melting of snow
Snowstorms
Fluctuations in the levels of groundwater and
surface water
Fog, darkness
Other natural causes
Undermining
Overloading of the upper parts of slopes
Changes of the regime of groundwater
Dynamic effects

Manifestations of the reason
Number

*Relative share

-%

2
3
1
116
1
3
17
31
4

0,9
1,4
0,5
54,5
0,5
1,4
8,0
14,6
1,9

2
3
7
5
8
8

0,9
1,4
3,3
2,3
3,8
3,8

1
0,5
1
0,5
213
100,0
* The relative share is the ratio of the number of manifestation of the reason to the total number of
reasons (213) for occurrence of crisis events reported by 27 district road departments.

Other physical and geographical reasons
Other technogenic causes
Total:

The losses in economy due to crisis events occurred in 2008 amounted to 116 099.9
thousand BGN (about 59, 538,400 EUR). Most municipalities suffered losses
amounted to approximately 12,019,000 EUR. The affected sites included retaining
walls of 4680 square meters, 27 bridge, 16 riverbeds in settlements with a total length
of 306.9 km. As a result of crisis events 757.1 km of street network was damaged. The
damages in the rail network were of 212.4 thousand EUR (Table 2.5).
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Infrastructure damaged by the crisis events in 2008
Infrastructure damaged by the crisis events in 2008

Site

Measu
re

Number

Costs
Quantitative (thousand)
indicator

In municipalities (based on the data from264 municipal administrations)
Street network
17
Bridges (road, rail, pedestrian, viaducts, overpasses, etc.)
27
Reservoirs (dams)
1
Dikes
4
Play-offs
6
Retaining walls
38
Fences
1
Riverbeds ( in settlements)
16
Riverbeds (outside settlements)
8
Catchments; catchments, pumping and filtration stations
1
Pipelines local water supply networks
6
Pipelines local sewerage
2
In forestry (data from177 state forestry, game reserves and directorates of national parks)
Forest roads
Bridges (road, rail, pedestrian, viaducts, overpasses, etc.).
3
On the national road network (data from the regional road offices)
Road network
19
Bridges (road, rail, pedestrian, viaducts, overpasses, etc.).
5
Retaining walls
24
Fences
8
On the railway network (data from the units of NRIC)
Trunk railways
2
Grids (railway)
1
Communication and signalling networks (railway)
Bridges (road, rail, pedestrian, viaducts, overpasses, etc.).
1

Euro

11982,59
757,1
0,2
19,5
61,0
4680,0
306,9
51,5
1,8
0,5
73,11
43,5
3
47019,71
1148,8
3140,0
0,5
211,78
802,2
1,0
5,4
-

*Source NSI

Prevention, which includes a set of measures, is especially important for disaster protection. Most important measures can be identified: investigation, analysis, evaluation
and prediction of disaster risks as well as applying preventive measures to avoid or
reduce effects of disasters. The main preventive measure is to build and maintain systems of monitoring, early warning and alert.
The risk assessment for Bulgaria requires scientific and expertise resources for preparation, testing and evaluation of specific scenarios for the origin and development of
crisis situations of different nature.
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According to the NSI data in 2008 63 crisis events occurred and affected the national
road network. Of those, the largest number is that of natural disasters - 54 (landslides,
floods, snowdrifts, ice).

11,1%

1,6%

1,6%

1,6%
42,9%
17,5%

14,3%

9,5%

Fires on technical fault

landslides

floods

snowdrifts

Icing, frosts

Other natural disasters

Serious road accidents with motor vehicles

Other accidents and crashes

*Source: NSI

Figure 2.8:

Crisis events affecting the national road network in 2008

Analyzing the causes leading to the occurrence of crisis events on the national road
network in 2008, it can be seen that some of the most common causes were snow
storms, severe precipitation and other natural causes (Table 2.6).
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Causes for crisis events on the national road network in 2008

Table 3.6 **

Cause

Causes for crisis events on the national road network in 2008
Manifestations of the
cause
Брой number

Heavy and prolonged rainfall
Melting of snow
Snowstorms
Fluctuations in the levels of groundwater and surface water
Fog, darkness
Other natural causes
Dynamic effects
Economic reasons
Other technogenic causes
Total causes mentioned:
More than one cause for a crisis event

Table 2.7:

34
3
57
6
5
85
4
1
1
196
133

*Relative
share - %
17,3
1,5
29,1
3,1
2,6
43,4
2,0
0,5
0,5
100,0

Causes for crisis events in transport in 2008
Table 3.7 ***
Causes for crisis events in transport in 2008

Cause

Manifestations
of the cause
number

*Relative
share -%
0,6
5,4
2,3
0,9
0,3
0,9
7,2
0,6
0,9
52,1
17,5
11,5
100,0

Erosion
2
Heavy and prolonged rainfall
19
Strong storms (tornado)
8
Snowstorms
3
Fluctuations in the levels of groundwater and surface water
1
Fog, darkness
3
Other natural causes
25
Undermining
2
Other physical and geographical reasons
3
Wilful acts
182
Technical reasons (failures, not being lighted, etc.).
61
Other technical causes
40
Total number of reasons mentioned:
349
Causes of crisis events not mentioned
100
* The relative share is the ratio of the number of manifestation of the reason to the total number of reasons (349) for
the occurrence of crisis events reported out by 284 units of "Transport, Storage and Post Offices” sector.
**Source: NSI
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The total number of crisis events that occurred in transport in 2008 was 445, of them:
fires -19, natural disasters - 37 (landslides, floods, snowdrifts, storms, ice).
Table 2.8:

Crisis events that occurred in transport in 2008 (the data from 254 reporting units from sector 'Transport, Storage and Post Offices ")

Crisis event
Fires
Unintentional fires (negligently)
Fires caused by technical fault
Fires due to unknown cause
Natural disasters
Landslides
Flooding
Snowdrifts
Storms, tornadoes, whirlwind
Ice, frost
Other natural disasters
Accidents and Emergencies
Industrial accidents and crashes
Heavy accidents with vehicles
Accidents with rail vehicles
Collision with vessels
Accidents involving aircraft
Other accidents and crashes
Theft of electric cables
Pollution/Dirt
Contamination from oil
Other criminal acts
Disposal of movable / immovable property (Art.216.1)
Damage to track, railway vehicles, equipment, tunnel, bridge, retaining wall, sinking of a vessel
(Art. 340. 1 & 2)
*Source: National Statistics Institution

Number of
crisis events
19
2
7
10
37
9
7
5
11
2
3
315
26
21
13
2
1
128
124
1
1
73
53
20

For the period 01.01.2009 - 31.12.2009 the Ministry of Transport and Communications
submitted 27 requests to the Commission of Recovery from Natural Disasters related
to the infrastructure at the total amount of 2,396,264 BGN (1 225 280 Euro).

2.2.2

Analysis of the emerging crisis events affected rail infrastructure

According to the data from National Railway Infrastructure Company (NRIC) the total
number of accidents caused by natural disasters in 2006 by month is shown in Figure
2.9. The railway network in Bulgaria is divided into three regional rail inspections (RRI)
based in Sofia, Plovdiv and Gorna Oryahovitsa. The registration of accidents is made
for the three RRI. The chart presents the general data of the number of accidents in the
country.
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Number of accidents caused by natural disasters
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Figure 2.9:

Number of accidents caused by natural disasters in 2006

The biggest number of accidents happened in January, February, March, June, July
and August. These accidents resulted in disruption of train traffic. The total number of
minutes of interruption of railway traffic in 2006 in Bulgaria and the three Regional
Railway Inspections (RRI) are presented in Figure 2.10.
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Interruption of railway traffic in minutes due to natural disastersminutes due to
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Figure 2.10:

Interruption of railway traffic in minutes due to natural disasters in
2006

As a result of accidents caused by natural disasters, various types and amount of
damages were caused to railway infrastructure in 2006 (Figure 2.11). The biggest
number is the one of damages caused to track – 39, followed by the number of damages on catenary - 19 and the number of damages caused to the railway stations - 3.
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Damages on the elements of the railway infrastructure
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Figure 2.11:

Damages on the elements of the railway infrastructure in 2006

* Data given by the National railway Infrastructure Company (NRIC)

Figure 2.12 presents the number of accidents affecting rail infrastructure in 2006 by
causes. The most often causes for accidents were sliding rock, heavy storm, sliding
earth.
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Аccidents on rail infrastructure according to causes
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Figure 2.12:

Number of accidents on rail infrastructure according to causes for
2006

The total number of accidents caused by natural disasters in 2007 is presented by
months in Figure 2.13. In 2007 the biggest number was registered in July.
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Figure 2.13:

Number of accidents caused by natural disaster in 2007

In 2008 the biggest number of accidents was registered in January followed by September (Figure 2.14).
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Figure 2.14:

Number of accidents caused by natural disaster in 2008

In 2009 the biggest number of accidents due to natural disasters that affected rail infrastructure was registered in February (Figure 2.15).
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Figure 2.15:

Number of accidents caused by natural disaster by months for 2009

For the period 01.01.2009 - 31.12.2009 the Ministry of Transport and Communications
requested from the Commission to restore the sites affected by natural disasters as the
funds approved and allocated were 621,376 BGN (317 728 euro) for the damaged railway infrastructure as follows: the inter-station section Lovech - Ablanitsa, the area
around the station of Tryavna, the area of the station of of Veliko Tarnovo, inter- station
section Samuel – Tsareva Livada, inter-station section Dolna Mitropolia - Milkavitsa,
inter-station section Zaharna Fabrika - Gorna Banya, Svetovrachane – Kremikovtzi, the
area of Cherven Bryag station, inter-station section Tsareva Livada – Dryanovo, interstation section Momchilgrad - Podkova, inter-station section Cherniche - Peyo Yavorov,
inter-station section Dimitrovgrad - Haskovo - Knizhovnik.
In 2010 the biggest number of accidents caused by crises arose in January, February,
March, May, June, July and December (Figure 2.16).
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Figure 2.16:

Number of accidents caused by natural disaster by months for 2010

Table 2.9 presents summary data from an analysis on the costs incurred by the National Railway Infrastructure Company (NRIC) due to disruption of train movements as
a result of crisis events. The table presents the time (minutes) of railway traffic interruption, the cost of technology needs (due to traffic interruption), the cost of damaged assets of NRIC (e.g. broken switch), the total cost due to accidents occurring as a result
of crisis events as well as the amount of losses (in EUR) due to the interruption of traffic per month in 2006.
Table 2.9:

Months
1
2
3
4
5
6
7
8
9
10
11
12
Total

Traffic interuptions losses
Bulgaria / min
interruptions
1301
1834
3194
590
450
1374
659
1946
240
30
223
360
12201

Min/disruption
due to crisis
185,86
305,67
187,88
295
450
152,67
131,8
243,25
240
30
111,5
180

Data source: NRIC and own calculations

Costs for
technology
needs in EUR
38777,49
3580,56
13633,23
557,26
1336,34
0,00
246,00
2282,21
0,00
0,00
0,00
0,00
60 413,09

EUR /
disruption

Costs for
damaged
assets (EUR)

Total cost
(EUR)

5539,64
596,76
801,96
278,63
1336,34
0,00
49,20
285,28
0,00
0,00
0,00
0,00
990,38

49849,05
70271,44
122381,13
22606,41
17242,17
52646,11
25250,21
74562,83
9195,82
1149,48
8544,45
13793,74
467 492,84

88626,53
73852,00
136014,36
23163,67
18578,51
52646,11
25496,21
76845,04
9195,82
1149,48
8544,45
13793,74
527 905,93
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As a result of the data by years related to the occurrence of crisis events affecting rail
infrastructure, a forecast of the occurrence of crisis events until 2015 has been made.
From the data (in the graphics) it can be traced that there is no correlation between the
number of emerging crisis events, causes and months of their occurrence. The data
show that the critical events occurred at random.

2.3

Indicators for assessing the impacts of natural disasters on transportation systems

The economic consequences of extreme weather events such as wildfires, floods,
landslides and cyclones on transport and logistics systems are quite large. The costs
include maintenance, repair and replacement of critical infrastructure, the costs associated with recovery of environmental damages and incalculable costs of life losses
and different levels of injury. The increase of frequency and duration of interruptions in
business processes leads to a relative decline in the relative traffic capacity of transport
systems and reduced productivity at work. The direct impacts include rising storage
costs, delayed shipments, supply chain disruptions, insurance claims, damages or loss
of goods.
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Table 2.10:

Indicators for impacts of disasters on transport

Indicator
Dead people
Injured
Affected
by
the
disaster
with flooded houses, dead animals or evacuated
people
Number of houses completely destroyed
Houses unfit for habitation
Buildings unfit for habitation
Drowned livestock
Damaged rail track
Damaged roads and highways
Damaged railway stations
Damaged streets
Completely destroyed anti-erosion facilities
Protective dikes destroyed
Completely destroyed forest roads
Destroyed bridges
Affected part of the country
General damages
Reimbursed damages
Requested assistance from the European
Commission
EU aid to cover damages
Other aid to cover damages

2.4

35

Measurement
people
people
people
number of houses
number of houses
number of buildings
number of animals
km
km
number
number
number
number
km
number
%
EUR or BGN
%
%
%
%

Analysis of existing legislation. Characteristics of the
emerging crisis events in Bulgaria

According to the Act on Disaster Protection, the executive authorities, legal persons
and sole traders organize disaster protection in the execution of their duties under this
law and other regulations governing their activities. The actions of these bodies and
persons are coordinated into a single rescue system for disaster protection.
The basic principles of disaster protection are:
•

Right of protection to any person;

•

Advantage of saving lives to protect other activities;

•

Publicity of information on disaster risks and the activities of executive authorities in disaster protection;

•

Priority for preventive measures to ensure protection;

•

Responsible for implementation of protection measures;

•

Phased delivery of forces and resources to protect
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The disaster protection is achieved by:
•

Conducting preventive activities;

•

Carrying out activities in defense;

•

Coordination of the actions of a rescue system;

•

Support and recovery from disasters;

•

Provision of resources;

•

Adoption of aid.

There are many definitions of crisis. Each can claim to rationality but perhaps the most
common one is associated with defining it as a situation when the change of external or
internal environmental factors contain a threat to society.

2.4.1

Legislation regulating the process of crisis management in
Bulgaria

In Bulgaria the debate on topical issues relating to the definition of crisis as a social
phenomenon and therefore the settlement of social relations arising out of its prevention and control began in the late 1990s. The National Assembly started discussions on
a number of bills resulting in adoption of the Act on Crisis Management by the 39th
National Assembly in February 2005. This law aimed to regulate the powers of public
bodies and local authorities, rights and obligations of natural and legal persons in crisis
management. In December 2006 the Act of Protection against Disasters entered in
force. This law aimed to regulate the provision of life and health, environment and
property protection with disasters.
By decision of the National Assembly 0n 24 April 2008 the Ministry of State Policy for
Disasters and Accidents was renamed to the Ministry of Emergency Situations. The
Ministry is the successor to the Civil Defense in the Republic of Bulgaria and is structured in 9 departments and two major departments with 28 territorial units. The special
administration includes General Directorate National Service of Civil Protection, Directorate General for National System 112 and directorates “Planning and Preventive Actions”, “National Training Center and Training of Private Sector", "Communication and
Information Systems", "International activity” and "Recovery and support”. The DG Civil
Protection has territorial units - "Civil Protection" departments in the administrative centres of districts in Bulgaria.
By decision of the National Assembly on 27 July 2009 the Ministry of Emergency Situations was closed, as its main bodies, the General Directorate National Service "Civil
Protection" and Directorate General "National System 112", were attached to the Ministry of Interior. With this Ministry there are two directorates, General Directorate "Fire
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Safety and Rescue" and "Crisis Management and Defense Mobilization", which provide
activities for crises prevention, control and overcoming.

2.4.2

National System for Crisis Management

Crisis management is a set of activities performed by competent authorities to prevent
the emergence and development of crises and to their management. To provide crisis
management, a national system for crisis management was built. The national system
for crisis management provides actions to prevent and manage crises in Bulgaria. The
National System for Crisis Management provides:
•

Assessment of the risk of crises;

•

Maintenance of analysis of preparedness for crisis;

•

Information sharing;

•

Effective use of available resources;

•

Coordination of the forces for crisis response while preserving their organizational affiliation.

The National System for Crisis Management was built on central and regional levels
and includes (Figure 2.17): management bodies, control centres, communication and
information system and forces for crisis response.

Figure 2.17:

Components of the National Crisis Management System

Crises Management Bodies
Crisis management is done by:
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1. Central executive bodies (the Council of Ministers, the Prime Minister, Deputy.
Prime Ministers, Ministers);
2. Territorial executive authorities (regional governors, the mayors of districts and
municipality mayors and deputy mayors);
3. Presidents of public agencies, state commissions, executive directors of executive agencies, heads of state institutions established by law or decree of the
Council of Ministers, which have functions in connection with exercising executive power (under the Administration Act).
According to the Act of Crisis management, the bodies of crises management are:
Under the crisis management bodies responsible for crisis management are:
•

Security Council of Ministers;

•

National Crisis Headquarters;

•

Regional Security Council;

•

Municipal Security Council.

The Council of Ministers shall be assisted by the Security Council of Ministers. By the
suggestion of the Security Council as a control body, for each case of a crisis National
Crisis Headquarters can be created. The headquarters shall be established by order of
Prime Minister and his staff including ministers, deputy ministers and other executive
bodies. Exercising its powers in crisis management, the governor shall be assisted by
Regional Council on Security and Crisis Management. The Chairman of this Board is
the governor, and its composition includes: vice-governors, directors of the district administration, the senior commander of the division of the Bulgarian army in the region
and representatives of the territorial units of the central executive. The activity of the
mayor in crisis management is supported by City Council on Security and Crisis Management, and is chaired by the mayor and includes Deputy Mayor, Head of Crisis
Management department, the senior commander of the division by the Bulgarian army
in the municipality and representatives of the territorial units of the central executive.
Centres for crisis management:
•

National Center for Crisis Management;

•

Centers for crisis management with the ministries;

•

Centers for crisis management with the executive;

•

Centers for crisis management with regional administrations.

The centers for crisis management have been established at central level, the ministries, the administration of the executive bodies and regional administrations. The center for Crisis Management in the administration of the Council of Ministers is the Na-
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tional Center for Crisis Management and includes National Situation Centre, The Department for analyzes and forecasts, communication and information services unit and
resourcing. The National Center for Crisis Management, if necessary, creates interministerial expert working groups.
The centers for crisis management with ministers to the executive authorities and the
regional governors have been functionally integrated into a single system to operate in
crisis management in the area of public life managed by them.
Communication and Information System of the National Crisis Management System
A communication and information system for crisis management is built with the crises
management bodies. The communication and information system for crisis management is built on the basis of enterprise networks providing electronic communications
and of the information networks for own use of the Council of Ministers, Ministry of Defense, the Interior Ministry, other central and territorial executive authorities.
Forces for crisis response
Forces for crisis response provide the implementation of measures and conduct operations in response to crises. These include pre-defined bodies of crisis management:
1. Special services, structures, units and professional units of the executive authorities, the public security and public order;
2. Units of state enterprises, establishments and entities;
3. Teams of the emergency medical service, other hospitals, healthcare facilities
and structures with the Minister of Health;
4. Voluntary units.
The management, coordination and control on the actions of forces for crisis response
are carried out by the authorities for crisis management in accordance with their powers. Forces for crisis response carry out activities to overcome crises according to the
functions set in the Act for Crisis Management, special laws and regulations.

2.4.3

Interaction with the national emergency services in case of
crisis

The effective interaction of national emergency services is implemented through centers for emergency calls to the single European emergency number 112.
The national emergency services in Bulgaria are:
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•

National Medical Coordination Centre;

•

Centres for emergency medical assistance;

•

Police;

•

Fire safety and Protection of Population;

•

General Directorate National Service of Civil Protection;

•

Mountain Rescue Service at Bulgarian Red Cross.

The emergency centres and number 112 have direct connection to information and
communication system of the National Emergency Call System with a single European
emergency number 112.
The exchange of information between centres and 112 emergency services is through
direct contact on the basis of established information and communication system and if
necessary, they use the electronic communication networks and/or services of the enterprises providing electronic communications.

Figure 2.18:

2.4.4

National Crisis Management System

Planning and Crisis Response

The authorities for crisis management develop a crisis management plan and annual
plan for crisis management. The annual plan includes activities and tasks for preparation of controls, the reaction forces and resources and keeping them in readiness for
crisis response. The plan for crisis management include: an estimation of the possible
risks, characteristics of the possible consequences, the necessary forces for crisis response and ways and means of prevention and crisis management, organization of
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activities of bodies responsible for crisis management, procedures and manner of disclosure and other issues related to crisis management.
Measures to prevent crises include monitoring, analyzing and assessing the situation
and risk, warning and action planning. With increasing the risk of attack or threat of
developing crisis, the management authorities declare crisis levels of risk and related
measures set out in the Council of Ministers. With the threat of terrorist acts or the use
of weapons of mass destruction, plan and implement special measures for crisis response. These special measures include: increased information sharing, stopping the
unregulated movement of people and materials across borders, strengthen the control
on proliferation of weapons, items and technologies of dual use, control on transport
and access to nuclear fuel and radioactive materials, actions providing air and sea sovereignty of the Republic of Bulgaria as well as preparation for liquidation of consequences of terrorist activity.
In a crisis, the government may declare a state of emergency throughout the country or
part of it. In a state of emergency declared as a protective measure it is possible to
evacuate the population outside the threatened area.
The activities for crisis management are funded from the state budget, municipal budgets and legal persons.
The expenses incurred by the additional forces in a state of emergency shall be reimbursed by the state budget.

2.4.4.1

Prevention of flood risk

The information system of all waters and aquifers in Eastern Bulgaria with the Basin
Directorate in Varna should be ready by April 2012. It operates in three priority areas.
Experts must update the plan for the river basins, prepare an assessment of the danger of flooding and make a plan to combat against marine pollution. By the summer of
2012 experts must also complete the initial assessment of marine pollution in the area.
Directive 2007/60/EC on the assessment and management of flood risk has established a framework for assessment and management of flood risks in the EU member
countries as a basis for improving the management of flood risk. It aims to reduce the
unfavourable consequences for human health, environment, cultural heritage and economic activity. The management of flood risk is based on the river basin as the principle of solidarity is applied.
The requirement of the Directive for member states is to assess whether all water
courses and coast lines are at risk of flooding, to map the possible floods in different
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scenarios, to assess business assets and people at risk in these areas and take adequate and coordinated measures to reduce flood risk. The Directive also strengthens
the rights of citizens to access information on flood risk and the related measures
enabling them to influence on the planning process.
The Directive on floods is transposed into the Bulgarian legislation and in particular the
Water Act. For each area of the basin it is necessary to prepare a plan for managing
flood risk /PMFR / by focusing on prevention, protection and preparedness. This plan
along with the plan for management of river basins according to Water Framework Directive (Directive 2000/60/EC) is a component of the integrated river basin management.
The first step in preparing the PMFR is to carry out preliminary assessment of flood risk
(PAFR). Under the Water Act for each area of the basin it is necessary to develop
PAFR. The requirements for preparation of a preliminary assessment of flood risk are
defined in the Floods Directive.
PAFR is prepared for each area of the basin or that part of the international river basin,
which is located in the country. Based on available and easily accessible information
such as data and research on sustainable development, particularly the impact of climate change on the occurrence of floods, PAFR aims to assess the potential risks. The
assessment should include at least:
•

Maps for the river basin management in an appropriate scale that include river
basins and sub-basins and coastal areas where applicable showing topography
and land use;

•

Description of the floods occurred in the past, which have significant unfavourable effects on human health, environment, cultural heritage and economic activity and which are likely to recur in the future. The preliminary assessment of
flood risk for the East region – Project on Basin Directorate of Waters in the
East White Sea region still exists, including the extent of the floods, the way of
their distribution and damage assessment;

•

Description of major floods in the past, when significant unfavourable consequences of similar future events can be expected;

•

Depending on the specific needs of the member state PAFR may include an
assessment of potential unfavourable consequences of future floods for human
health, environment, cultural heritage and economic activity taking into account
the possible extent, aspects such as topography, location of rivers and their major hydrological and geomorphological features including floodplains as natural
retention areas, the effectiveness of existing man-made defenses, the location
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of settlements, areas of economic activity and sustainable development including the impact of climate change on flooding.
Based on PAFR and in accordance with the Floods Directive, for each river basin areas
where there are potential significant flood risks or might be considered likely to occur
should be defined.
The preliminary assessment of flood risk for East Region was developed for the major
river basins of the East region (the basins of the rivers Maritsa, Tundha, Arda and Byala). A characteristic of East region has been made and based on the main river basins,
past floods and future flood risks have been evaluated. A concept of public information
is presented. The methods used, information used and its sources are also presented.
The preliminary assessment of flood risk for East Region was prepared with technical
assistance from NIMH in compliance with the requirements of the methodology and
GIS management of the Directive on floods.
After the finalization of PAFR, it is necessary to determine the areas under threat of
significant risk of flooding.
For the designated areas with significant flood risk, special maps should be developed
for flood hazard areas and for flood risk regions until 22.12.2013.
The maps of the areas under threat of flooding are being developed for three scenarios:
•

of little probability to occur - for a period greater than or equal to 1000 years;

•

of average probability of occurrence - for a period greater than or equal to 100
years;

•

with a high probability of occurrence - a period greater than or equal to 20
years.

The maps for each of the periods of certain probability should show the distribution of
floods, flood depth or water level and where appropriate, the flow speed or the respective quantity of water.
The maps of areas at risk of flooding indicate unfavourable effects of flooding for each
of the probability periods by assessing the approximate number of inhabitants potentially to be affected, the type of business in the area to be potentially affected.
The management Plan for the risk of flooding include the conclusions of the preliminary
assessment of flood risk, areas with a significant risk of flooding, maps of flood hazard
and areas of flood risk, the conclusions that can be drawn from these maps, a descrip-
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tion of the objectives of managing flood risk, summary of the measures and their prioritization aiming to achieve the objectives of the management of flood risk and flood related measures taken and required under other regulations in the field of environmentrelated assessment of environmental impact and environmental assessment of plans
and programs, protection of water in major industrial accidents; the Plan for river basin
management and the objectives of environmental protection.
The plans for management of flood risks include targets for reducing potential unfavourable impacts of floods on human health, environment, cultural heritage, technical
infrastructure and economic activity, reducing the likelihood of flooding, measures to
achieve the objectives, description of the implementation the plan.
The plans for management of flood risks consider all aspects of risk management,
focusing on flood prevention, protection from flooding, increasing preparedness for
flooding, including flood forecasts and the establishment of early warning system.
The management Plan for the risk of flooding is designed to be developed until
22.12.2015 and will be valid for a period of six years as after that it should be upgraded.
Bulgarian Spatial Data Infrastructure (BIPD)
During the phased development of operational capacity and services within the topic on
Risk Management, a direct connection with the Global System for notification and
coordination in disasters – GDACS is available. The web-based system provides near
real-time alerts on natural disasters occurring in the world. In addition, there are available web-based tools for research and coordination of countermeasures including the
coordination of media, catalogs, virtual maps and operational coordination center
based on the website. In its turn, the geoportal BIPD (BSDI) offers relevant, topical
information continuously expanding to various risks of disasters and accidents in GIS
format. Thus customers and partners are offered the possibility to receive the same
information at the local, regional and global levels.
ESMIS, ASDE and ReSAC introduce a new service: information about natural disasters, accidents and actions associated with them. An automatic retrieval system has
been developed to provide daily bulletin of disasters. Based on the information obtained, an assessment of the trends associated with the risk level of the municipality,
region or national levels can be made. The resulting assessments and analyzes can be
provided as a service with value added upon request.
At this stage the general program on Risk Management includes the following trends:
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•

Flooding

•

Earthquakes

•

Forest fires

•

Contamination

•

Landslides

•

Integrated risk
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For each of these trends a link to useful websites classified will be provided as priority
is given to useful information from JRC (IES - Institute for Environment and Sustainability). Simulation models and operational services for the above areas can be found on
the website http://bsdi.asde-bg.org/risk.php.

2.4.4.2

Project of municipalities to prevent flooding funded by the Operational Programme "Regional Development 2007-2013"

The Regional Development Operational Programme (OP) launched two schemes for
the construction of small scale infrastructure against floods amounting to 73 million
BGN (37 327 090 euro).
For the grant available since 1 November 2010, all 264 municipalities in the country
may apply. It provides two schemes under Regional Development OP aimed at supporting small-scale measures to prevent flooding in urban areas and 178 small municipalities.
The activities to be supported by EU funds include cleaning or widening of river beds,
river and gullies corrections, construction or expansion of existing levees along the
river and sea shores, coastal walls on the river banks, construction, reconstruction and
repair of small volume spillways, dams, ponds, etc.
The projects that municipalities will apply with can amount between 200 thousand BGN
(102 266 euro) and 1 million BGN (511 330 euro) for the small municipalities and metropolitan municipalities. Only seven big cities are an exception as the minimum and
maximum size of the project costs are respectively 500 thousand BGN (255 665 euro)
and 2 million BGN (1 022 660 euro). The grant (EU contribution) in the two schemes
can not exceed 95% of the total project proposal, i.e. applicants must provide at least
5% own resources.
Until now, the approved projects under Regional Development OP totally amount to
nearly 1.39 billion BGN (710 748 700 euro) or 44% of the total program cost until 2013.
The beneficiaries were disbursed 154 million BGN (78 744 820 euro) in total.
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Since the beginning of 2010 7 new funding schemes for projects have been announced
at the total amount of 440 million BGN. Since the launch of the program in 2007 application schemes at total amount of 2.18 billion BGN have been opened, which is about
70% of the resources Regional Development OP.
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Case study floods in 2005

As a result of the action of natural forces such as torrential rains, melting snow or damaged hydraulic structures (dams, etc.) large areas of land were flooded and transportation infrastructure was destroyed. Floods can largely
be predicted. That makes possible to pre-determined
time, the nature and estimated amount of flooding
and takes protective measures. Floods in Bulgaria
are driven primarily by strong growth in river runoff
due to heavy and torrential rains and intensive snow
melting. As a result of the action of natural forces
such as torrential rains, melting snow or damaged
hydraulic structures (dams, etc.) large areas of land
were flooded and transportation infrastructure was
destroyed. Floods can largely be predicted. That makes possible to pre-determined
time, the nature and estimated amount of flooding and takes protective measures.
Floods in Bulgaria are driven primarily by strong growth in river runoff due to heavy and
torrential rains and intensive snow melting. Flooding in some cases is result in unsynchronized release of water from dams of several rivers joining the main rivers or accidents of human activities, demolition and destruction of dams, etc. As a result of the
action of natural forces such as torrential rains, melting snow or damaged hydraulic
structures (dams, etc.) large areas of land were flooded and transportation infrastructure was destroyed. Floods can largely be predicted. That makes possible to predetermined time, the nature and estimated amount of flooding and takes protective
measures. Floods in Bulgaria are driven primarily by strong growth in river runoff due to
heavy and torrential rains and intensive snow melting. Flooding in some cases is result
in unsynchronized release of water from dams of several rivers joining the main rivers
or accidents of human activities, demolition and destruction of dams, etc.
Complex environment from flooding could be expected from the rivers Danube, Iskar,
Vit, Osam, Yantra, Maritsa, Arda and Tundha.

3.1

Natural disaster
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The floods in the summer of 2005 were the
most devastating disaster that happened to
Bulgaria. 31 people died. After the wave in July
the damages amounted to 274 million dollars
(205280800 euro). Another 200 million dollars
(149840000 euro) was the cost of the second
flood of the year in August. It was when the
number of disaster-stricken people was the
biggest in the country. The victims amounted to more than 13 000 Bulgarians but
people affected in some way were more than 60 thousand. 70% of Bulgaria’s territory
was affected, 11 thousand farm animals were drowned and more than three thousand
buildings became unfit for habitation.
The first wave of catastrophic floods swept the country on 25 -31 May, 2005
Dozens of people were injured, damages caused amounted to millions of BGN.
The Commission of Protect People from disasters, emergencies and catastrophes allocated funds to cover damages caused by rainfall in the spring of the year.
Until 10 June 2005 five countries expressed readiness to assist Bulgaria in connection
with flooding: Germany, Luxembourg, Slovenia, Austria and Czech Republic.
The second wave of floods was from the beginning of June 2005
Again, dozens of municipalities were affected by floods and infrastructure damages
were estimated at millions of BGN. Emergency was declared in the municipalities of
Antonovo, Targovishte and Popovo (District of Targovishte), Veliki Preslav, Novi Pazar
and Smyadovo (District of Shoumen), the villages of Risimenovo, Lyubenovo, Troyanovo (municipality of Radnevo, District of Stara Zagora).
The Government Commission for e Protection of the Population from Disasters granted
funds to cover damages caused by floods. During the commission meeting it was assumed to establish Fund for donations to eliminate disasters and in support of affected
communities. In the district of Sofia, the municipalities of Botevgrad and Etropole were
the most affected ones. Because of landslide, the road Sofia-Samokov was strengthened. Funds were given to clean and restore roads, restore the dams that were
destroyed, clean sewers and strengthen bridges.
Pumps were purchased to drain the affected areas. Czech Republic donated 60 water
pumps, which were distributed in the country.
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Veliko Tarnovo was supplied with military equipment made available by the Military
University in the city to help the rescue teams. Support was provided to over 200 cars
stuck in the affected areas.
The flooded residential buildings were more than 2000. Some of the inhabitants of the
affected buildings were temporarily away from them.
The Government Commission decided to provide funds to restore the houses of
people who became homeless.
In all affected areas teams of social workers were established who organized meetings
with all affected families and provided them with application forms for granting single
aid.
The third wave of floods from the beginning of August (4- 5 August) 2005
Water storm destroyed thousands of houses, hundreds of bridges and roads, railways
of million BGN. There were 8 casualties.
Emergency was declared in Ihtiman, Kostenets, Belovo and Gorna Malina. 1,500 people were evacuated
from Ihtiman neighbourhoods "East" and "Mativir"
where water in the streets reached 1.8 m. In Kostenets
over 1,000 homes were flooded. Dam "Belopoptsi"
overflowed. Landslides appeared, so the road Samokov – Sofia was closed. Hemus motor way was impassable.
The precipitation in Plovdiv continued for 21 hours. In consequence the level of the
Maritsa River in the city and its surroundings reached 30 cm below the critical point. In
the region of Pazardzhik the river broke 7 dikes. After 12 hours of heavy rains the situation became considerably more complicated. In the villages of Ivaylo Poibrene the rainfall was 76.7 l /sq. m. The riverTopolnitsa flooded the village of Poibrene, there were
300 houses flooded in the village of Lesichevo, the water reached the second floor of
houses. In the municipality of Asenovgrad the Chaya River comes out of its bed in several places.
The road Asenovgrad - Smolyan was closed due to flooding in the area of the Yugovski
junction.
At km 79 of the Trakia Motoway, near Kalugerovo, the bridge over the Topolnitsa River
was flooded. Ground falls appeared along the railway line Sofia - Pazardjik - Plovdiv.
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Landslides blocked the road parallel to the railway route. Rock breaks stopped the train
traffic between Sofia and Lakatnik. The rail operating company "BDZ" EAD provided
buses for transportation of passengers.
In the northern part of the capital Sofia the situation
was critical as well. In Novi Iskar, Vlado Trichkov, Elin
Pelin and Gorna Malina evacuation of the population
was performed. Along the Iskar River, between the
villages of Kubratovo and Svetovrachane, a dike
breaks occured, resulting in flood over the whole village of Kubratovo. In some places the water reached 5
meters. The water flows through the streets of Novi
Iskar were 1.5 to 2 meters deep. Almost all houses
were flooded, no electricity, no food supplies, communications were completely broken. All roads in the region were impassable.
Hemus Motorway was closed for traffic in the area between Dolni Bogrov and Gornir
Bogrov. In the area of the Iskar Gorge landslides appeared. The towns of Velingrad
and Elin Pelin were cut off: all roads to them were under water. The Podbalkan road
from Sofia to Burgas was awashed in Dolni Bogrov and Sarantsi. The roads from the
capital city to Kremikovtzi and Botunets were closed. The first-class road Sofia – Pazardjik was also closed.
The most critical situation in the region of Pleven occurred in the town of Iskar. There
was flooding caused by the rupture of a temporary dike of the river Iskar. Over 400
houses were inundated, 2,000 people were evacuated. The area had no electricity. The
rivers Golyam Iskar and Malak Iskar went out of the river beds and broke a protective
dike near the town of Roman city flooding the city. Over 300 houses went under water.
Four bridges on the river Iskar in the municipalities of Mezdra and Roman were in critical condition. The facilities were clogged with tens of tons trees extracted from the
roots that at any moment might have destroyed them. The bridges are flooded in the
villages of Zverino, Lyuti Brod and between the villages of Strupets and Staro Selo
were flooded. Eight villages were without drinking water because of flooded pumping
stations. In the municipality of Krivodol 314 houses were flooded, 2 dam walls were
torn, a bridge was completely destroyed, and thousands of acres of farmland were under water. In Mezdra the calculated damages by the floods from Iskar amounted to 800
thousand BGN (409 064 euro). In the village of Dolno Kamartsi two bridges were
destroyed and 60 neighbourhood residents became disconnected.
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The international road Kalotina - Captain Andreevo
was with a bypass route through the villages of Yagodovo and Katunitsa. The eastern ring road of
Plovdiv was also flooded.
The condition in the municipalities of Smolyan and Chepelare was a big trouble. The water supply was stopped
due to contamination of spring "Hubcha" and the presence of ammonia in water. The road Smolyan - Plovdiv
was closed due to landslide near Chepelare. On the
road Smolyan - Devin thre was sinking of 30-foot
wide section near the Shiroka laka.
Due to landslides the road to Madan was closed as well.
Two neighbourhoods in Chepelare had no electricity because of fallen power poles and
flooded underground cable. The local authorities assessed damages caused by the
disaster of over 10 million BGN (5 112 900 EUR).
The Maritsa River flooded the border checkpoint Captain Andreevo. The vehicle flow
was redirected to the checkpoint Lesnovo" - Hamzabeyli.
The National Assembly held a debate on the
floods in the country. It was acknowledged
that the main fault of the government was that
it had not created an anti-crisis center and
had not coordinated the efforts to combat
floods. It was proposed to give financial incentives for businesses in affected areas and
create of a special fund to assist victims.
The fourth wave of floods on 20-22 September 2005.
A significant amount of rains fell in Stara Zagora, Veliko Tarnovo, Ruse, Sliven and
other areas of the country. Since the beginning of September in the northeastern part
of Bulgaria the quantity of rains that fell were two-three times above the normal quantity, which is between 80 and 150 liters per square meter.
Only for four months from May to September, Bulgaria gave over 20 casualties
due to water storms. This was the worst disaster for half of the century. Hundreds of villages were flooded. The rail network was torn apart, two motorways
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were also flooded, dozens of smaller roads, bridges, public and private property
were seriously affected. Through "Operation Phoenix" of the Bulgarian Army in cooperation with local authorities, the infrastructure that was vital for the functioning of the
country was restored for several months.
According to specialists of Civil Defence, the major cause for floods in 2005 turned to
be the lack of preventive maintenance of riverbeds, protection dikes and the management of dam and river flows. There was no early warning system for disasters.
As a result of the rains poured down over the country, 30% of the stations of the National Institute of Hydrology and Meteorology broke down, making it difficult to predict
next rainfalls.
The Permanent Commission of Protection of Population from disasters, emergencies
and accidents granted 4 million BGN (2 045 320 euro) to recover 184 schools and 19
million BGN (9 715 270 euro) to upgrade infrastructure, monuments, temples, 234 residential buildings.
In early September the European Commission started a procedure for granting financial aid for Bulgaria to overcome the flood damages. Our country requested assistance
of 309 million EUR.
The UN Office for Coordination of Humanitarian Affairs noted in its release that floods
in Bulgaria caused damages of 633 million dollars (474 243 600 euro) and killed more
than 20 people.

3.2

Impact on transport systems

To 17 August 2005 the national Association of Municipalities in Bulgaria (NAMRB) assessed the damages from natural disasters on municipal infrastructure of amount of
300 million BGN (153 399 000 euro), as 30 million BGN (15 339 900 euro) were necessary for the most urgent repairs. 191 municipalities were affected to a different degree, 800 dwellings were unfit for habitation and about 53 km of dikes were destroyed.
According to the Ministry of Agriculture and Forestry crops on 682 thousand hectares
were completely destroyed and the affected lands were 939 thousand ha in total. Crop
losses were estimated at 69.834 million BGN (35 708 219 euro).
Bulgaria went through seven floods in one year: from May 2005 to May 2006. The
events and scale of the damages clearly showed that central and local authorities could
hardly respond to disasters with similar scales. The reasons were different.
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First, it was the poor condition of
water facilities. Embankments and
fortifications were neglected, and for
years no one hag cared for properly
maintained.
Mayors of towns and villages were
responsible

for

uncleaned

river

beds. The cause of many broken
bridges along the river courses were
trees and rubbish carried by water.
Local government explained the
unfinished work by lack of finances.
That will be added by illegally built river terraces. There could be seen gardens, farm
buildings, restaurants, cafes and more.
Another reason for the great flood was the poor management of dams. The question of
ownership is extremely serious. Bulgaria has 3700 dams. Of these, 51 are by law public property and are included in the balance sheets of companies that support them:
"Dams and Cascades" for NEC, "Irrigation Systems" EAD MAF and Water and Waste
Water management. The situation is complicated further by the fact that the ministries,
the principals of these companies do not communicate each other. There are also
purely industrial dams that supply water for individual companies, as it is the case with
dam "Ognyanovo" operated by the former Kremikovtzi Metallurgical Plant. There are
municipal reservoirs, which are subordinated to the mayors. They lack the required
capacity: staff and financial to support them. However, the mayors have not abandoned
them because dams produce revenue. Many of the facilities of "Irrigation Systems" are
leased to private companies for commercial fishing. Tenants require owners to keep
always filled dams. So, there is a conflict of interest: the state and business. That hinders the development of a unified state policy for the safety of hydraulic structures.
The major damages from disasters were due to the lack of a system for notification of
the expected rainfall. The Ministry of Environments and Waters distributes one-month
plans on the required volumes of water in the dams, which is a cumbersome and inefficient practice. In large ponds of water collection there are no rain-measuring devices
and this does not allow to calculate how much water will drain into the cup of the dam
at the rainfall beginning.
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The executive authority is also guilty. On 17 February 2005 the Parliament adopted
the Act of Crisis Management, which has not entered into force because still there are
no rules for its implementation.

3.3
Table 3.1:

Values of key indicators
Values of key indicators

F lo o d s in 2 0 0 5
I n d ic a to r
V a lu e
D ead
31
C a s u a ltie s
over 13 000
A ff e c te d b y th e d is a s te r
over 2 100 000
W ith flo o d e d h o u s e s , d e a d a n im a ls o r e v a c u a te d
258
p e o p le
C o m p le te l y d e s tro y e d h o u s e s
n e a rl y 1 3 0 0
H o u s e s u n fit fo r h a b ita ti o n
over 3 000
B u ild in g s u n fit fo r h a b ita tio n
11 000
D ro w n e d liv e s to c .
124km
D a m a g e d r a il
5736 km
D a m a g e d ro a d s a n d m o t o rw a y s
420
D a m a g e d ro a d s
201
A n ti-e ro s io n s tru c tu re s c o m p le te l y d e s tro y e d
52 km
T u m b le d p ro te c tiv e d ik e s
121 km
C o m p le te l y d e s tro y e d f o r e s t ro a d s
63
B ro k e n riv e r b r id g e s
63
T u m b le d r iv e r r a ilw a y b rid g e
273
T o ta l n u m b e r o f b rid g e s d e s tro y e d
70%
A ff e c te d p a rt o f th e c o u n tr y .
7 8 6 2 4 1 B G N ( a b o u t 4 5 6 m illio n E U R )
G en eral d am ages
30%
Of
th e
bud get
300
m illio n
BGN
(1 5 3 3 9 9 0 0 0 e u r o ), o f th e m 1 1 0 m illio n
B G N ( 5 6 2 4 6 3 0 0 e u ro ) fro m th e r e s e rv e fo r
d is a s te rs a n d a c c id e n ts a n d th e re s t w e r e
d is tr ib u te d in th e b u d g e ts o f m in is trie s
d ire c tl y re s p o n s ib le fo r th e r a il a n d ro a d
in fr a s tr u c tu r e .
C o v e r e d d a m a g e (% )
6 0 ,4 4 %
3 0 9 m illio n E U R o r 6 0 4 ,3 5 2 m illio n B G N .
R e q u e s te d a s s is ta n c e fro m th e E u ro p e a n
3 ,9 7 %
C o m m is s io n ( % )
T h e E C g a v e 2 0 .3 m illio n E U R to B u l g a ri a
ta k e n fr o m th e E U F u n d o r 3 9 .7 0 3 m illio n
B G N (2 0 2 9 9 7 4 7 e u ro ) .
E U a id to c o v e r d a m a g e (% )
2 ,4 1 %
1 2 .3 m illio n E U R b y P H A R p ro g ra m m e
Ф АР.
2 0 0 0 0 E U R fro m th e N e th e r l a n d s , U K ,
G e rm a n y a n d C z e c h R e p u b lic .
T o ta l: 2 4 ,0 9 6 m illio n B G N ( 1 2 3 2 0 0 4 3
e u ro ).

3.4

Measures to protect against natural disasters before
the event and how effective they were

At the end of September 2006, the Agency for State Financial Inspection /internal audit/
disclosed summarized results of the extraordinary inside audit of 256 municipalities and
23 regional administrative centres in the country.
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The purpose of inspection for the period 1 January 2004 - March 2006 was to establish how they spent funds provided under decisions of the Permanent Committee for
protection of population during disasters, emergencies and accidents with the Council
of Ministers in 2004 and 2005.
Violations were found out in 16 districts and 101 municipalities. Most often they were
associated with compliance procedures under the procurement and execution of construction contracts and investment control.
Most administrative violations were established in Sofia and Shumen, which resulted in
issie of 11 acts.
Thirteen reports with data for proven miss-utilization of funds to mitigate the effects of
disaster were submitted to the prosecution. The reports for 2005 concerned the municipalities of Kamen and Primorsko (District of Bourgas) Gramada (District of Vidin),
Sevlievo (District of Gabrovo), Rakitovo, Velingrad, Belovo and Panagyurishte (District
of Pazardjik ), Vetovo and Tsenovo (Districtof Rousse), municipalities of Silistra, Targovishte and Sofia. In 2004 there were four reports of violations in municipalities Aytos
(Bourgas), Gramada (Vidin), General Toshevo (Dobrich) and Rakitovo (Pazardzhik).
In 2004 and 2005 the municipalities were given 129 549 000 BGN (66 237 108 euro) to
overcome the damages caused by floods. For 2004 the unused amount was 315,000
BGN (161 056 euro), of which 225,000 BGN (115 040 euro) were returned. In 2005 the
unused resources were 2,773,000 BGN (1 417 808 euro) as 907,000 BGN (463 740
euro) were recovered. The audit found that 956,000 BGN disappeared – they were not
used as intended and not returned to the Permanent Committee on Disaster Management with the Council of Ministers.

3.5

Adaptation strategies implemented after the event

The government granted 170 million BGN (86 919 300 euro) to overcome the consequences of the August floods in 2005. Of those, 120 million BGN (61 354 800 euro)
were provided by the state company "Public Investment
Projects", and 50 million BGN (25 645 000 euro) from
over-budget revenues.
On 10 August 2005 a new body, Crisis Headquarters,
was formed to address the flood damages. It was
headed by the Minister of Transport and Communications. On the proposal of the Ministry of Labour and
Social Policy, the Council of Ministers granted ad-
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ditional 9 million BGN ( 4 601 610 euro) to the
affected households. Each family received a
thousand BGN as a single contribution for urgent domestic needs.
According to experts, scientists and hydrologists
August rains were an extreme natural disaster,
which likely happens once in a thousand or 10
thousand years. Nearly 1 billion gallons of water
were poured over 6 thousand square kilometers of the territory of Bulgaria, as the volume of reservoirs in the affected areas was only 250 million cubic meters. This comparison shows that the crash was inevitable.
Experts noted that for 15 years riverbeds had not been cleaned. However, they had
been changed without permission as only in the district of Sofia 360 corrections had
been made. Only 16% of dams are state-owned. Tenants of watersheds had increased
the volume of water above the critical level, which is absolutely prohibited.
The government approved the membership of the National Institute of Hydrology and
Meteorology (NIHM) in Mid-term European Forecasting Center and decided that NIHM
should submit weather forecast four times a day. During floods 30% of the hydrometeorological stations of the Institute went out of operation and due to that reason 30 thousand square kilometers of Bulgaria’s territory was left without control. Experts insisted
on building an early warning system for the population, which cost around 30-40 million
BGN (15 338 700 – 20 451 600 euro).

3.6

Implemented policy instruments

The reaction of central and local authorities to the first floods in May, June and July
2005 proved to be slow and insufficiently coordinated. The government was trying to
fund reconstruction activities from the budget of the
Permanent Commission for protection of population
from disasters, accidents and catastrophes. The requests of municipalities for financial aid exceeded several times what had been allocated by the state. The
government officials and representatives of local governments accused each other of inaction and poorly
done. Mayors urged the emergency municipal projects
to move through a simplified procedure, not passing
through the district authorities but being submitted
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straight to the central committee. The inability to control spending of money for repairs
appeared evident. Urgent restoration works could not be awarded through competitions
due to lack of time and the necessity of taking emergency measures.
In its effort to better the coordination of restoration works on 10 August 2005 the Prime
Minister issued an order for the establishment of the Crisis Headquarters to address
the flood damages. The state and local bodies were assigned to prepare a comprehensive report on the status of major rivers, and to propose measures to clean up the riverbeds and strengthen the protective equipment by their banks. A draft Act of fully
compensation for the victims of the floods in July and August 2005 was introduced in
the National Assembly. A decision was made that the
Bulgarian Army with 17 engineering units of 900 personnel in total and equipment would take part in the
reconstruction of infrastructure. A single financial assistance of up to 1,000 BGN (511 euro) was granted
to the flood victims families.
After the September floods President put the problem
for amendments to the Act of Crisis Management to
enable decentralization of efforts to prevent and overcome crises. An idea appeared to
create a large fund to overcome the crisis that would be available on the central and
local authorities.
The government started working on the concept and structure of the Ministry of State
Policy for Disasters and Accidents (MSPDA). For the purpose experts, institutions and
NGOs were involved. The structural regulations of the institution were approved by the
government on 31 October 2005.
At the end of that year the National Assembly approved the report of Parliament's
Temporary Committee on the effects of floods. The paper analyzed the mistakes made
by the state and local institutions, and provided recommendations to overcome them.
Checks on acquiring funds for repairs and restoration were made. Prosecutors were
informed for the violations of rules by the municipalities of Velingrad and Belovo.
Mayors who had not used the funds yet were criticized. According to the Deputy Prime
Minister the state had transferred 247 million BGN (126 288 630 euro) by the end of
2005 but still there were money that had not been taken. At the same time many sites
stayеd incomplete and in some places the work had not even begun without serious
reasons. The costs for the Bulgarian army to eradicate the effects of floods amounted
to 725 thousand BGN (370 685 euro).
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In early 2006 the European Commission granted 20.3 million EUR from the Solidarity
Fund of the European Union to Bulgaria. This was the second decision of Brussels to
aid the country in overcoming
the damage from the disaster
after the PHARE grant of
12.3 million EUR in October
2005.
The total damage by floods in
the country amounted to over
1 billion BGN at the beginning of 2006. The government
invested 300 million BGN (153 387 000 euro) to overcome them, of which 110 million
BGN (56 241 900 euro) were from the reserve for disasters and the rest was allocated
in the budgets of the ministries directly responsible for road and railway infrastructure.
On 12 January 2006 the Government approved the Concept of Disaster Management Policy for Development of a National Emergency Call System using panEuropean Number for Protection with disasters and accidents.
In March 2006 Bulgaria experienced another major flood.
The Crisis Headquarters decided to form the Interagency
Working Group to conduct a full review of dikes, riverbeds and ponds and identify measures for their safety to
the expected rainfall and snowmelt.
At the end of May 2006 the interagency team of experts established by order of the Deputy Prime Minister was ready to draft amendments to the crisis management and a completely new Act on Disaster Protection. According to experts, legal changes to make
MSPDA the third pillar of national security (the other two are the Ministry of Interior and the Army) were in compliance with the policy of the EU and NATO. The
government approved draft on 8 June 2006.

Impact of Natural Disasters on Transport Systems

59

4

Forеcast for occurrence of natural disasters. Effect
on the transport system

4.1

Floods and forecasts for them

As a result of data by years related to the occurrence of crisis events affecting rail infrastructure, a forecast of the occurrence of crisis events until 2015 has been made.
From the data presented (in the respective diagrams), it can be traced that there is no
correlation between the number of emerging crisis events, causes and months of their
occurrence. The data shows that the critical events occur at random. Table 4.1
presents empirical data and forecasts for the period 2011-2015.
Table 4.1:

Data and forecast of crisis events affecting rail infrastructure

Empiric Data
Months
1
2
3
4
5
6
7
8
9
10
11
12

2006
number
7
6
17
2
1
9
5
8
1
1
2
2

2007
number
1
0
2
0
4
5
21
2
2
6
10
7

2008
number
15
3
2
4
2
3
4
2
7
2
1
2

2009
number
3
14
4
1
4
2
1
3
2
2
1
4

Forecast
2011
number
1
4
2
1
1
22
4
7
3
4
1
11

2012
number
1
0
7
1
2
2
12
4
0
1
2
2

2013
number
1
6
2
4
13
11
0
3
5
0
4
2

2014
number
0
18
2
4
1
12
7
4
1
3
5
3

2015
number
5
20
11
6
0
2
7
4
3
7
5
3

The forecast data obtained for the number of crisis events affecting the rail infrastructure (2011-2015) are presented in Figure 4.1.
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Forecast crisis events by months for 2011-2015

In 2012, according to forecast data, most crisis events will occur in March and July
(Chart 5.1). The forecast was very close to the real events. It almost came true, as
there was flooding in late February.
For 2014 the highest number of crisis events is expected in February and June (Figure
4.1).

4.2

Effect on the transport system

Based on forecast estimates and cost data of the National Railway Infrastructure Company due to the interruption of railway traffic and the damaged assets and/or assets
dropped out of action arising as a result of crisis events, methodology can be applied to
estimate the future costs for railway infrastructure damaged by natural disasters. According to the methodology of VTU, first the cost of 1 minute extraordinary "window"
(interruption of railway traffic) is determined. When interrupting the train traffic by natural disasters, railway accidents where the integrity and credibility of track and equipment or catenary is disrupted, emergency "windows" are used. With the implementation of emergency "windows", passenger trains are kept until the damage is removed
while freight trains are diverted via alternative routes.
In the evaluation of emergency "windows", the following components are taken into
account:
9 Costs for detention of passenger trains and their respective delays;
9 Costs for shifting freight train on an alternative route;
9 Costs to repair the damage.

Impact of Natural Disasters on Transport Systems

61

At the moment the costs for rail infrastructure as a result of crisis events are borne entirely by the National Railway Infrastructure Company (NRIC).
The forecasts of future costs for rail infrastructure as a result of crisis events due to
natural disasters are presented in the table below.
Table 4.2:

Costs forecast for impacts of crises events on rail infrastructure

Year
Costs of service interruption (EUR)
Costs of damaged assets (EUR)
Total costs per year (EUR)

2012
2013
25 182,10 37 773,16
272 883,51 409 325,27
298 065,62 447 098,42

2014
44 439,01
481 559,14
525 998,14

1015
54 067,46
585 896,95
639 964,41
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5

Policies, strategies and legislation related to natural disasters

Heavy rainfalls and flooding in May-August 2005 had a devastating impact on
infrastructure and the regional and local economies. Analyses showed more
than 300 l/m2 in the most affected areas. The local and regional administration proclaimed a state of emergency in Shoumen, Stara Zagora, Targovishte, Veliko Tarnovo,
Lovech, Pleven, Pernik, Vratsa, Pazardjik, Plovdiv, Smolyan and Sofia. As a result of
flooding, most of the municipalities mentioned above had problems with electricity and
water and disruption of communications.
The values of impact indicators of floods on population, economy and transportation
systems are summarized in item 4.1.3.
The damages from high water levels had and will continue to have significant impact on
local and regional economy in the affected areas, especially on agriculture, transport
and tourism.
On 25-29 July 2005 a team of independent experts came to Bulgaria on a mission to
assess the damages caused by floods, and rapid response to the request of the Bulgarian government for financial support from the EU to overcome the effects of disaster.
The final report of the mission based on observations of experts and discussions with
representatives of regional and local institutions highlighted some key points which
should be taken:
•

Creating a central fund for emergency procedures for rapid financial assistance
in case of flooding;

•

It was identified that there was a lack of resources at central level. Providing resources to improve the management of flood risk needs to be improved. Greater attention should be paid to creation and maintenance, including Management
plans and technical support structures (beds of rivers, dykes, dams), and removal of vegetation (programs for cleaning of rivers) to ensure efficient and effective operation of the existing facilities against floods before and during their
occurrence;

•

The significant financial effects on the economy of the loss of private industrial
and agricultural enterprises should be taken into account by institutions. It is
necessary to carry out a study to more clearly identify the impact of flood damages on manufacturing and agricultural sectors;

•

A programme of compensation of losses should be designed;

•

The system of flood warnings seemed to work remarkably well despite the lack
of centralized infrastructure for flood forecasting.
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Policies and strategies developed after the major disasters that happened in Bulgaria

Following the lessons learned from the floods in 2005, Bulgaria has taken strong
measures at policy and legislation to improve protection of the population from
natural disasters and emergencies such as flooding.
The first step of the Bulgarian government to improve inter-institutional coordination
was the creation of the Ministry of State Policy for Disasters and Accidents (MSPDA)
under the leadership of Deputy Prime Minister (Disaster Management Policy was established by decision of the Parliament in August 2005). The second step involved the
government's strong position to carry out specific policies for effective crisis management in its government program followed by a document representing the concept of
the ministry and approved by the Council of Ministers.
Furthermore, the Regulations of Disaster Management Policy were ratified by subsequent structural changes and the State Civil Defense Agency was restructured to operate under the auspices of the Ministry - the successor to its powers.
Also as a result of the floods in 2005, two laws were drafted and approved by the
Council of Ministers - one for amending the Act on Crisis Management and the other is
the new Act on Disaster Protection.

5.2

National Programme for Disaster Protection

In 2009 a National Program for Disaster Protection was developed. It defined the objectives, priorities and targets for disaster protection for a period of 5 years. It
represents a major policy document on prevention, control and the aftermath of disaster and outlines the guidelines for effective resource and technical assured national
system for prevention and disaster response. The program reflects the maturity of the
policy, practice and research achievements in this field at national level, as its main
focus is to prevent the occurrence of disasters.
The strategic objective of the National Programme and the State Policy for disaster is
to prevent, contain and overcome the consequences, protect life, health and property
of the population, environmental, cultural and material values.
The main priority of the National Programme for Disaster Protection is to build a functioning system of coordination between the participants in planning of disaster prevention.
The main tasks of this programme are:
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•

Introduction and systematic use of methods for analyzing, evaluating and predicting the risks of disasters in practice;

•

Improve the management and coordination activities for the reduction of disaster risk and increase the resilience of sites of critical infrastructure;

•

Establishment of a national early warning system and notification of disasters;

•

Improving the quality of management, organization and technical provision of
the single rescue system;

•

Development of systems for seismic surveys and monitoring of water basins
and rivers;

•

Improving the system for training of managerial staff for disaster response and
conducting SEARW;

•

Public education using modern technologies and media to form a culture of safe
life activity.

This National Programme was prepared under the Act on Disaster Protection. To implement the National Programme for Disaster Protection, annual plans are developed.
The components of the National Programme for Disaster Protection are the annual
plans for its implementation. They are mandatory for implementation by all bodies of
central and local governments and state agencies related to disaster protection.
The sources for funding under the National Programme for Disaster Protection is the
state budget, municipal budgets, the Structural Funds of the European Union and other
international organizations.
On the basis of the agreed plan for implementing the National program in 2010 for prevention activities to prevent and mitigate the effects of disasters, the Ministry of Transport and Communications was fully allocated and utilized funds amounting to 1,167,268
BGN ( 596 812 euro) divided in the following areas:
•

For preventive action in defense of port infrastructure from flood - 100,000 BGN
(51 129 euro);

•

For preventive activities in disaster by heavy rains, blizzards and ice on the rail
infrastructure and equipment - 420,000 BGN (214 742 euro);

•

To build a protective dike destroyed with the bridge of the Iskar river on the
second major railway line Sofia-Gorna Oryahovitsa-Varna. Before its completion due to the heavy rainfall in early December 2010 the site was flooded,
which once again showed the strong demand for the construction of a dyke and
its importance for ensuring train traffic safety in the area;

•

To make safe the steep earthy and rocky slopes by forcible overthrow using an
alpine method of activated landslide processes and landslip caused by flooding
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- 647,268 BGN (330 942 euro): earthy rock was reinforced between two stations in the fourth main railway track Rousse-Podkova. The retaining wall has
been restored and high-nets and anchors for wavy patterns on the slope have
been put.
The annual Plan for 2012 was prepared in compliance with the Act on Disaster Protection and includes primary prevention activities for funding and implementing this year.
The main objective of the plan is to improve prevention, improve the preparedness, of
the executive power, legal entities, sole traders and the public on mitigation of disasters
and emergencies, ensuring the protection of life, health and property, protection of the
environment, cultural and property in case of disasters.
The main tasks of the Annual Plan in 2012 for the National Programme for Disaster
Protection are:
•

Improve the performance of research, analysis, evaluation and prediction of
disaster risk reduction;

•

Organizing and defining the activities by categorization of the country depending on the risks;

•

Organizing the process of planning and protection of disaster in 2012;

•

Improving the process of implementing measures for the prevention or mitigation of disasters and their comprehensive insurance;

•

Identification of emergency measures to implement for reduction of the impact
of various disasters;

•

Organizing and providing the main activities for early warning and emergency
notification.

The activities for disaster protection in 2012 provided for the MTITC are given in Table
5.1.
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Table 5.1:

Forecast costs & activities for disaster protection in 2012

Activities
Replacement of the individual protection means for the staff of the National
Railway Infrastructure Company
Replacement of the means of individual protection of the staff of Holding "BDZ"
EAD
Staff training related to the use of means for collective and individual protection
Staff training related to transport of hazardous goods by rail and road according to
the requirements of the International Convention for Transport of Hazardous
Goods by road ADR and Regulations for International Rail Transportation of
Hazardous Goods
Investigation of the condition of the easement strip the national rail network NRIC
Securing land-steep rocky slopes of the filed vulnerabilities of the rail
infrastructure through forcible overthrow and installation of safety nets by Alpine
method
Maintenance and repair by Holding "BDZ" EAD
Equipment for the crews of boats with personal protective equipment at EA
"Maritime Administration"
Equipment of the location rescue boats EA “MA”
Formation, preparation and equipping of emergency and ambulance teams from
the National Hospital "Tzar Boris III”, Sofia
Formation, preparation and equipping teams and emergency ambulance transport
by general hospital "Plovdiv", Plovdiv
Training teams of marine emergency rescue squads in Varna and Burgas of EA
"MA" to neutralize oil spills

Forecast funds needed (EUR).
51 129 euro
51 129 euro
15 339 euro
35 790 euro

204 516
153 870

25 565
46 016
25 565
25 565
25 565
15 339 euro

The sources of funding according to the Plan for Implementation of the National Programme for Disaster Protection in 2012 are the national budget, municipal budgets, the
Structural Funds of the European Union and from other international organizations.
When funding is from the state budget, according to the Act of Disaster Protection, the
funds for the National Programme for Disaster Protection and Plan for Implementation
of the National Programme for Disaster Protection in 2012 are provided within the
budgets of the relevant ministries and budgetary relations between municipalities and
the state budget approved by the State Budget Law of the Republic of Bulgaria for the
respective year.
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Concluding remarks

This report examines the impact of natural disasters on transportation systems in Bulgaria.
It has established that there was insufficient readiness of government agencies to act
appropriately in the management of extreme events, which proved less effective and in
some cases even harmful to the provision of logistics operations and functions in
supply chain management. The strategies developed subsequently for adaptation and
mitigation of damages was examined with particular attention to effects on transport
systems.
Although it is expected that the government authorities should increase the prevention
measures against natural disasters, it has not happened. After the initial activation to
overcome the damage and develop a strategy and policies, calmness and neglecting of
preventive actions have occurred.
Moreover, with the last change in the cabinet structure after the elections in 2009, the
Ministry of Disaster and Accidents was closed and its functions were transferred to the
Ministry of Interior and other public agencies and bodies.
The major problem for Bulgaria is related to floods caused by inefficient management
of waters, especially dams, which overflow after intense rainfalls and snow melting.
Such a situation occurred in February 2012 year, when as a result of a heavy rainfall
and increased temperatures there were significant flooding not only in Bulgaria, but
also in neighboring regions in Turkey and Greece. In addition, there were significant
damages due to breakage of the dam wall near the village of Bisser, district of Haskovo.
The new measures provoked by the events mentioned above include centralization of
the control on the technical condition of more than 3000 dams by an establishment
called “Dams and Cascades", which has managed large dams connected with power
engineering until present. The situation up to now has been characterized by distributed control by different types of dams among municipalities, concessionaires of small
dams, irrigation plants and water supply enterprises.
It is envisaged to develop risk management plans to avoid floods. The total costs will
amount to about 10 million EUR. This project will be funded by the Environment Operational Programme, EU Cohesion Fund.
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