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ABBREVIATIONS  
 
CRICUWR…………………….. 
 

Central Research Institute for Complex Use of Water Resources, 
Minsk, Belarus 
 

BS……………………………… Baltic System of coordinates 
 

DEM…………………………… Digital Elevation Model 
 

Flood Directive………………… Directive 2007/60/EC of the European Parliament and the Council of 
23 October 2007 on the assessment and management of flood risks 
 

FHM………………………….… Flood Hazard Maps 
 

FRM……………………………. Flood Risk Maps 
 

FRMP…………………………... Flood Risk Management Plan 
 

GIS……………………………... Geographic Information System 
 

Pilot project……………………. 
 

Flood risk assessment and mapping of the Upper Dnieper Basin, 
including determination most at risk areas, field surveying of critical 
sites, mapping and initial design of protection measures 
 

PoM……………………………. Programme of measures to improve flood situation 
 

RCM…………………………... 
 

Republican Center Minpryroda, Minsk, Belarus 

RCHRCEM…………………… 
 

Republican Center on Hydrometeorology, Radiation Control and 
Environmental Monitoring, Minsk, Belarus 
  

TIN……………………………... Triangulated Irregular Network 
 

Water Framework Directive…… 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 
 

WWTP Waste Water Treatment Plant 
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INTRODUCTION  
 
The presented report on deliverable 8 “Report containing preliminary programme of measures to improve 
the flood situation” is prepared by RCM with assistance of its partners CRICUWR, RHC and 
RCHRCEM, under the contract for flood risks assessment and mapping of the Upper Dnieper basin, 
including determination most at risk areas, field surveying of critical sites, mapping and initial design of 
protection measures for the needs of EU funded project “Environmental Protection of International River 
Basins” implemented by consortium led by Hulla and Co. Human Dynamics KG. 
 
Present pilot project uses modern approaches of EU Flood Directive. The Flood Directive entered into 
force on 26 November 2007. This Directive now requires Member States of the European Union to assess 
if all water courses are at risk from flooding, to map the flood extent and assets and humans at risk in 
these areas and to take adequate and coordinated measures to reduce this flood risk. With this Directive 
also reinforces the rights of the public to access this information and to participate in the planning 
process. Its aim is to reduce and manage the risks that floods pose to human health, the environment, 
cultural heritage and economic activity. The Directive shall be carried out in coordination with the EU 
Water Framework Directive, notably by flood risk management plans and river basin management being 
coordinated and though coordination of the public participation procedures in the preparation of these 
plans. All assessments, maps and PoM shall be made available to the public. 
 
Dobrush - the district center in Gomel region was selected as territory of pilot project by reason of most 
affected by flooding city in upper Dnieper basin in Belarus (as well as Borisov, Bobruisk, Gomel and 
Rechitsa). Territory of Dobrush belongs to Iput river and its tributary Horoput watersheds. The population 
of Dobrush city is about 18 706 people.  
 
For the pilot area the following activities should be done in according the Term of Reference of the pilot 
project: 
A. Drafting set of flood hazard map for Dobrush; 
B. Drafting set of flood risk map for Dobrush; 
C. Development of preliminary programme of measures to improve the flood situation. 
 
In accordance with Flood Directive approaches several flood scenarios were investigated: 
1. Spring floods with low probability (extreme events scenarios) – 0,5 % probability (once per 200 years); 
2. Spring floods with medium probability – 1 % probability (once per 100 years); 
3. Spring floods with high probability – 5 % probability (once per 20 years); 
4. Spring floods with high probability – 10 % probability (once per 10 years); 
5. Spring floods with high probability – 25 % probability (once per 4 years); 
6. Flash floods with high probability – 10 % probability (once per 10 years). 
 
For these 6 scenarios set of flood hazard maps and set of flood risk maps were drafted. Flood hazard maps 
shall cover the geographical areas which could be flooded according to the described below scenarios. 
For each scenario the following elements shall be shown: 
1. The flood extent; 
2. Water depth or water levels, as appropriate; 
3. Where appropriate, the flow velocity or the relevant water flow. 
 
Flood risk maps shall show the potential consequences associated with flood scenarios and expressed in 
terms of the following: 
1. The indicative number of inhabitants potentially affected; 
2. Type of economic activity of the area potentially affected; 
3. Installations which might cause accidental pollution in case of flooding; 
4. Other information such as the indication of areas where floods with high content of transported 
sediments, other significant sources of pollution and etc. 
 
Flood maps serve as a basis for the management of flood risks. Flood management covers the holistic and 
continuous assessment, evaluation and reduction of flood hazard and flood risks. As such flood 
management has 3 distinct goals: 
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1. to prevent the further build-up of risks through appropriate and risk-conscious development 
(development in safe place, appropriate forms of construction etc.). 
2. to reduce existing risks through preventive and preparedness measures (construction of flood dikes and 
implementation of warning systems); 
3. to adapt to changing risk factors (climate change adaptation for example). 
 
Protection measures to improve the flood situation shall address all aspects of flood risk management 
focusing on prevention, protection, preparedness, including flood forecasts and early warning systems and 
taking into account characteristics of particular river or sub-basin as well as promotion of sustainable land 
use practices, improvement of water retention an controlled flooding of certain areas in case of flood 
event. 
 
All the preparatory works are performed and presented earlier in following deliverables: 
Deliverable 1 – Inception report, containing pilot project implementation methodology and data needs; 
Deliverable 2 – Report with hydrological calculations of Iput river and Horoput river in Dobrush; 
Deliverable 3 – GIS map raster and DEM for the pilot territory; 
Deliverable 4 – Field survey report with Iput and Horoput cross-section measurements in Dobrush; 
Deliverable 5 – Report with hydraulic calculations of Iput river and Horoput river in Dobrush; 
Deliverable 6 – Set of Dobrush flood hazard maps; 
Deliverable 7 – Set of Dobrush flood risk maps; 
 
Present report on deliverable 8 contains methodological approaches of flood hazard maps and flood risk 
maps drafting, preliminaries measures to improve flood situation in Dobrush and report on pilot project 
second consultation meeting. 
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1 METHODOLOGY OF FLOOD HAZA RD MAPS DRAFTING  
 
Flood hazard maps should cover the area of pilot territory which could be flooded according identified 6 
flood scenarios: 
1. Spring floods with low probability (extreme events scenarios) – 0,5 % probability (once per 200 years); 
2. Spring floods with medium probability – 1 % probability (once per 100 years); 
3. Spring floods with high probability – 5 % probability (once per 20 years); 
4. Spring floods with high probability – 10 % probability (once per 10 years); 
5. Spring floods with high probability – 25 % probability (once per 4 years); 
6. Flash floods with high probability – 10 % probability (once per 10 years). 
 
For each scenario referred below the following elements should be shown: 
1. Flood extent (inundation zone); 
2. Water depth or water level, as appropriate; 
3. Where appropriate, flow velocity and relevant water flow (water discharge). 
 
DEM and calculated water levels corresponding each scenario as well as other hydrological parameters 
are key necessity for flood hazard map development. Developed DEM of pilot territory is essential tool 
for flood hazard maps drafting. DEM is complex of data (spatial and elevation) expressed as set points in 
triangulated network – TIN format, used in GIS. The array of digitized mean points of relief is basis for 
DEM. Mean points of relief are digitized relief elements: rivers edge, isohypses of heights, points of 
heights from raster map. 
 
For pilot project territory DEM development 6930 isohypses of heights, 529 mean points of relief and 
Iput and Horoput edges, were digitized at the area of 79 km2 (picture 1). 
 

 
Picture 1 – Digitized relief elements of pilot territory 

 
DEM of pilot territory were developed by interpolation of digitized mean points of relief with 
technique of two-dimensional triangulation of Delaunay using GIS ESRI ArcMap 10.2 and 
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presented in TIN format. Result of interpolation and DEM for pilot territory is presented at 
pictures 3, in two variants of visualization of elevation information: common and more contrast. 

 

 
Picture 3 – DEM for the pilot territory 

 
For the drafting of flood extent according studied scenario it is necessary to mark DEM with 
corresponding water levels from hydraulic calculations (deliverable 5). Calculated water levels of spring 
floods at rivers Iput and Horoput in Dobrush are presented at picture 4, 5 as well as calculated water 
levels of flash flood at rivers Iput and Horoput in Dobrush are presented at pictures 6, 7. 
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Picture 4 – Calculated water levels of spring floods at river Iput in Dobrush 
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Picture 5 – Calculated water levels of spring floods at river Horoput in Dobrush 
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Picture 6 - Calculated water levels of flash flood at river Iput in Dobrush 
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Picture 7 - Calculated water levels of flash flood at river Horoput in Dobrush 

 
The next step of FHM development is to visualize calculated water levels for each scenario by point 
markers using DEM and GIS technologies. Example of the process is presented at picture 8. 
 

 
Picture 8 – Example of calculated water levels visualizing by point markers using DEM and GIS. 

 
The same procedure is necessary to repeat to visualize each depth value of inundation zone and for the 
each of scenarios flood extent. Then all the point markers should be converted into polygonal shape 
taking into account islands or flood-free areas inside the flood extent. This also applies to depths of 
inundation zones. All corresponding flood extents in view of polygonal shape are presented at the next 
picture 9. 
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Picture 9 – Flood extents for different scenarios for flood mapping in Dobrush 

 
Then all the maps are supplementing with proper calculated flow information (calculated water 
discharges and flow velocities at pilot territory). All the developed flood hazard maps for each considered 
scenario (set of FHM) are presented in Annex 1 of the report. 
 
Basic characteristics of the Dobrush FHMs are presented in the table 1. 
 
Table 1 – Characteristics of Dobrush FHMs 
Scenario Area  

of flood extent,  
km2 

Iput river water 
discharge//velocity 
upstream Dobrush, 

m3/s//m/s 

Horoput river water 
discharge//velocity 
upstream Dobrush, 

m3/s//m/s 
Spring flood with 0,5% 
probability  
(once in 200 years) 

23.8 434.0//0.21 72.1//0.36 

Spring flood with 1% 
probability 
(once in 100 years) 

23.5 422.0//0.21 69.3//0.35 

Spring flood with 5% 
probability 
(once in 20 years) 

21.9 381.0//0.20 46.3//0.30 

Spring flood with 10% 
probability 
(once in 10 years) 

21.3 344.0//0.20 38.4//0.29 

Spring flood with 25% 
probability 
(once in 4 years) 

18.7 268.0//0.21 24.9//0.31 

Flash flood with 10% 
probability 
(once in 10 years) 

6.5 93.0//0.29 10.3//0.23 
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2 METHODOLOGY OF FLOOD RISK MAPS DRAFTING  
 
According of chapter III of Flood directive flood risk maps are maps showing in relation to each flood 
risk: 
1. the indicative number of people living in the area who are likely to be affected in the event of flooding; 
2. the type of economic activity likely to be affected in the event of flooding; 
3. any industrial activities in the area that may increase the risk of pollution in the event of flooding; 
4. any relevant protected areas that may be affected in the event of flooding; 
5. any areas of water subject to specified measures or protection for the purpose of maintaining the water 
quality that may be affected in the event of flooding; 
6. any other effect on human health, economic activity, environment including cultural heritage. 
 
All these items should be presented as special layers of infrastructure in GIS format. For the presentation 
of city infrastructure in case of Dobrush pilot territory there were collected 4 sheets of city plan with scale 
1 : 10 000. They were clipped and measured together using Photoshop software. Then the result map 
raster was reduced to actual plane proportions and geocoded by Global mapper software (picture 10).  
 

 
Picture 10 – Raster map for infrastructure development in Dobrush, city plan with scale of 1 : 10 000. 
 
The next step is to digitize all the needed types of infrastructure as different layers and fill them with the 
appropriate information set and combined into map of land use of Dobrush (picture 11, 12). Then the 
proper types of infrastructure should be clipped with considered polygonal layers of flood extend and 
presented as separate or combined flood risk maps for different hydrological conditions and selected 
scenarios. All the necessary art design preparations should be done: frames, legend, special signs and etc. 
for the establishing of the flood risk maps. Flood risk map for spring flood with 1% probability is 
presented at picture 13 as example of the result of flood risk mapping. The set of flood risk maps for all 
the selected scenarios of floods in Dobrush is presented in annex 2 of the report. 
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Picture 11 – Digital infrastructure layer of Dobrush  

 

 
Picture 12 – Land use of Dobrush 
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Picture 13 – Flood risk map for spring flood with 1% probability as example of flood risk mapping 

 
Basic characteristics of the Dobrush FRMs are presented in the table 2. 
 
Table 1 – Characteristics of Dobrush FRMs 
 
Scenario Area of 

flooded 
city 

land use, 
km2 

Number of 
flooded land 
use polygonal 

objects 
(overall) 

Number of 
flooded 

residential 
apartments 

Number of 
flooded 

residential 
homesteads 

Number of 
flooded 
public 
areas 

Number of 
flooded 

industrial  
areas 

Number of 
flooded 

allotments 

Spring flood  
with 0,5% 
probability  
(once in 200 years) 

30.14 118 4 95 4 12 3 

Spring flood  
with 1% probability 
(once in 100 years) 

30.13 116 4 93 4 12 3 

Spring flood  
with 5% probability 
(once in 20 years) 

29.75 106 4 84 3 12 3 

Spring flood with 
10% probability 
(once in 10 years) 

29.52 96 3 76 3 12 2 

Spring flood with 
25% probability  
(once in 4 years) 

29.28 71 2 57 3 5 2 

Flash flood with 
10% probability 
(once in 10 years) 

9.54 14 0 12 1 1 0 

 
While developing PoM, proper attention should be paid to residential areas in Dobrush as well as 
following industrial areas: 
1. Gas distribution station; 
2. Dobrush fire department; 
3. Boxed garages with vehicle service stations inside; 
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4. Building Enterprise “139”; 
5. PUE “Terekhovsky agrochemist” 
6. Dobrush buffer factory; 
7. Dobrush porcelain factory; 
8. Dobrush electric networks; 
9. Branches of Dobrush paper factory “Geroi truda”. 
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3. LOCAL ORGANIZATIONS INVOLVED IN FLOOD RISK 
MANAGEMENT  
 
The organizations involved in the different areas of actions and being responsible to improve the flood 
situation on the territory of Dobrush are presented in table 3. 
 
Table 3 – Flood management organizations and their areas of actions and responsibilities  
 

Area of action Local authorities 
Precautionary land use Dobrush regional executive committee 

http://dobrush.gomel-region.by/en/ 
Natural water retention Dobrush regional inspection of natural resources and environmental 

protection 
http://dobrush.gomel-region.by/ru/dob-raj-insp/ 

Technical flood protection 
tools 

Regional services of the Ministry of Agriculture – Dobrush melioration 
systems enterprise 
http://www.agro.gomel.by/index.php?option=com_content&view=article&id=1038 
Dobrush water company “Dobrushsky Kommunalnik” 
http://ugkh.gomel.by/dobr 

Precautionary building, 
Capacity building 

Central Research Institute for Complex Use of Water Resources, 
Minsk – scientific justification of engineering measures in river basins 
and their impact on environment; 
http://www.cricuwr.by/ 
Design institute “Belgiprovodhoz” Minsk, 
http://www.belgipro.prosite.by/ 
Design Institute “Polesyegiprovodxoz”, Pinsk 
http://pgvh.by/  
Gomel oblast committee of natural resources and environmental 
protection – ecological expertise of design projects 
http://naturegomel.by/  

Flood risk management, 
including protection and 
insurance 

It is prohibit to build (except hydro technical constructions) in water 
protected zones. 
There no legislation framework and practical experience in the field of 
flood risk insurance in Belarus. 

Informational support 
(flood information / 
forecasting / warning) 

Gomel oblast center on hydrometeorology and environmental 
monitoring 
http://gidromet.by/ 
Dobrush regional department of emergency situations of Gomel 
provincial department of the Ministry of Emergency Situations 
http://mchs.gov.by/rus/main/ministry/regional_management/str_gomel/podrazdeleniya/ 
Dobrush regional executive committee 
http://dobrush.gomel-region.by/en/ 
Dobrush regional inspection of natural resources and environmental 
protection 
http://dobrush.gomel-region.by/ru/dob-raj-insp/ 
Regional services of the Ministry of Agriculture – Dobrush melioration 
systems enterprise 
http://www.agro.gomel.by/index.php?option=com_content&view=article&id=1038 
Dobrush water company “Dobrushsky Kommunalnik” 
http://ugkh.gomel.by/dobr 
Dobrush regional center of hygienic and epidemiology of the Ministry 
of Health 
http://dobrush-cge.by/ 
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Awareness and 
preparedness raising  

Dobrush regional department of emergency situations of Gomel 
provincial department of the Ministry of Emergency Situations 
http://mchs.gov.by/rus/main/ministry/regional_management/str_gomel/podrazdeleniya/ 
Central Research Institute for Complex Use of Water Resources, 
Minsk – flood hazard and flood risk maps development; 
http://www.cricuwr.by/ 

Provision of the resources 
for hazard prevention 
and civil protection  

Dobrush regional department of emergency situations of Gomel 
provincial department of the Ministry of Emergency Situations 
http://mchs.gov.by/rus/main/ministry/regional_management/str_gomel/podrazdeleniya/ 
Dobrush regional executive committee, local authorities 
http://dobrush.gomel-region.by/en/ 

Response on flood 
situation 

Dobrush regional department of emergency situations of Gomel 
provincial department of the Ministry of Emergency Situations 
http://mchs.gov.by/rus/main/ministry/regional_management/str_gomel/podrazdeleniya/ 
Dobrush regional executive committee, local authorities 
http://dobrush.gomel-region.by/en/ 
Regional services of the Ministry of Agriculture – Dobrush melioration 
systems enterprise 
http://www.agro.gomel.by/index.php?option=com_content&view=article&id=1038 
Dobrush water company “Dobrushsky Kommunalnik” 
http://ugkh.gomel.by/dobr 
Gomel oblast center on hydrometeorology and environmental 
monitoring 
http://gidromet.by/ 

Recovery State authorities, local authorities 
 
 
In case of flood situation there is a practice to create temporary special commission, which is responsible 
for flood management (including awareness, response and recovery actions) with following local 
organizations: 
- Dobrush regional executive committee – head of commission; 
- Dobrush regional department of emergency situations of Gomel provincial department of the Ministry 

of Emergency Situations; 
- Gomel oblast center on hydrometeorology and environmental monitoring; 
- Dobrush regional inspection of natural resources and environmental protection; 
- Regional services of the Ministry of Agriculture – Dobrush melioration systems enterprise; 
- Dobrush water company “Dobrushsky Kommunalnik”; 
- Dobrush regional center of hygienic and epidemiology of the Ministry of Health. 
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4. PRELIMINARY PROGRAMME OF MEASURES TO IMPROVE THE 
FLOOD SITUATION  
 
Floods are natural phenomena and cannot be prevented but planning the emergency measures through 
flood management can reduce their disastrous consequences. Flood management is a broad spectrum of 
water resources activities aimed at reduction potential harmful impacts of floods on people, economy and 
environment of the region. The main limitations now that the current flood management methodologies 
come from favoring mostly economic impacts and paying minor attention to environmental and social 
impacts of floods. 
 
Current urban flood management practice includes a non-quantified safety factor. Because statistically 
homogeneous measured data from the past is generally lacking, one cannot predict frequencies of 
occurrence of various flow features such as peak flows, discharges etc. The fact that a particular outflow 
can result from many combinations of hydrological conditions is often neglected. Two identical snow 
meltings or rainfalls do not necessarily create identical flows, because of possible different antecedent 
conditions in the river basin. Therefore, flood management policies should be basically founded on 
mathematical modelling and sound engineering practice rather than statistic or probabilistic analyses. 
 
Total flood protection is unrealistic and unwise. The ultimate goal of flood loss prevention is the 
improvement of the quality of life by reducing the impact of flooding and flood liability on individuals, as 
well as reducing private and public losses resulting from flooding. The objectives of the urban flood 
management are to provide answer to the questions and challenges of how to deal effectively with the 
possibility of flooding in the urban environment and how to cope with the associated uncertainties. 
 
The first step of flood management is to identify management objectives. In setting the objectives it 
should be paid proper attention to the desirability of reducing the adverse consequences and likelihood of 
flooding for: 
1. human health; 
2. economic activity; 
3. the environment including cultural heritage. 
 
1. Human health: 
- banning of loss of human life; 
- epidemics prevention and population health protection; 
- banning of spilling the sewers content into living areas and streets. 
2. Economic activities: 
- reduction of flooding of residential areas; 
- reduction of flooding of commercial properties; 
- reduction of flooding of industrial units; 
- reduction of flooding of agricultural areas; 
- reduction of flooding of city public places; 
- reduction of flooding of gas and vehicle service stations; 
- reduction of flooding of transport infrastructure; 
- improving the usefulness of floodplains, including providing more open spaces and enhancing flow 
capacity of floodplains. 
3. Environment: 
- protection of environmental quality by reducing in-catchment pollution of Iput and Horoput rivers. 
 
Preliminary measures to improve flood situation in Dobrush includes the groups of measures, related to: 
Before the flood event: 
1. flood risk prevention; 
2. flood prevention; 
3. flood protection; 
4. flood preparedness. 
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During and after flood event: 
5. emergency response; 
6. recovery actions. 
 
The scope of the report is identification of the preliminary programme of measures before the flood event 
(prevention, protection and preparedness). This set of precautionary measures is the set being accorded to 
actual national and regional flood protection programs and the result of the flood mapping (set of FHMs 
and FRMs drafting). The set of FHMs and FRMs is the main informational base for the PoMs 
development. 
 
There are two types of the flood risk and flood prevention measures: namely structural measures and non-
structural measures: 
1. Structural measures are those actions that require physical constructions like: 
- Existing dikes improvement for protection against floods and new dikes disposal for flooded urbanized 
and rural areas; 
- Bank protection in some parts of scarps and etc. 
2. The non-structural measures are more or less legislative, organizational and awareness measures, and 
could be defined as secondary but supportive in terms of the flood mitigation efforts. 
 
Prevention 
Goals: 
-Prevention of the adverse consequence of flood damage to human health, environment, cultural heritage 
and economical activities; 
- Reduction of flood risks by building restrictions in flood prone areas.  
Measures: 
- Proper spatial planning at regional level; 
- Taking into account possible flood extant of rivers Iput and Horoput in permissions activities of 
Dobrush regional executive committee (building, events organizations and etc.); 
- Dobrush community outreach on the flood risk issues (flood risk information distribution and capacity 
building). 
 
Protection  
Goals: 
- Maximum possible decrease of flood damages; 
Measures: 

- Iput downstream dam reconstruction. The dam 
protects residential area of Dobrush (more than 400 
houses) from Iput river high waters. However, dam 
was constructed more than 30 years ago, and its 
current state does not meet the modern 
requirements of flood protection. Last years during 
spring flood the dam was under threat of breakouts 
in different sites as well as protected territory was 
flood by dam’s forepart and backend spilling.  
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- Design of local dams along the Horoput river in 
Dobrush. During spring flood of medium and low 
probability territories Iput surrounding areas are 
vulnerable to flooding. Residential areas as well as 
industrial areas are in the risk of flooding. Design 
of local dams in the area could support to reducing 
of flood risk and effective flood protection. 

 
 

 
Preparedness 
Goals: 
- Reduction of flood damage and casualties by actions taken before possible floods 
Measures: 
- Development and update of Flood risk management plan and Calamity plan for measures before and 
during floods, reduction of flood risk, warning, evacuation, communication, provision); 
- Dams monitoring in dry and flood periods; 

- Special attention should be paid to former 
Dobrush wastewater treatment plant in the south-
west of the city in downstream part of Iput river. In 
present time Dobrush use new wastewater 
treatment plant at Iput bank far downstream the 
city. However, at old WWTP there were sump-
pounds full of sludge and dams at the pound need 
proper monitoring in order not to allow pollution of 
downstream environment. 

 
 
- Development of communication strategy and flood early warning system of Dobrush with involvement 
of all the authorities engaged in flood management. 
- Development of information brochure for Dobrush population on flood management issues including 
proper actions in flood period. 
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CONCLUSIONS 
 
 

Undertaken activities in frame of the pilot project for flood risks assessment and mapping of the Upper 
Dnieper basin, including determination most at risk areas, field surveying of critical sites, mapping and 
initial design of protection measures for the needs of EU funded project “Environmental Protection of 
International River Basins” show the relevance and necessity of flood risk management, including flood 
mapping at urban territories. The study at pilot territory in Dobrush city showed how great the hazard and 
risk of floods within the city lines. Iput river, divided by waterworks into two parts: upstream and 
downstream, and its tributary – Horoput river cause a serious threats for Dobrush in spring flood periods. 
Spring floods with low and medium probability are able to flood large territories in downstream part of 
Iput river and in upper part of Horoput watercourse in Dobrush. The territories of residential areas and 
industrial sites could suffer from high waters.  

The set of flood hazard maps developed using DEM and hydraulic calculations within the city 
demonstrates the characteristics of flood situations in accordance with selected scenarios for flood with 
extreme low, medium and high probabilities. The set of flood risk maps shows the probabilistic scenarios 
floods adverse effects at city infrastructure and land use in Dobrush. The flood mapping is provided in 
accordance with modern approaches of flood management and the Directive 2007/60/EC of the European 
Parliament and the Council of 23 October 2007 on the assessment and management of flood risks.  

The pilot project also concludes with preliminary programme of measures to improve the flood situation 
in Dobrush. There are defined list of key measures which are able to reduce flood risk at the territory by 
prevention, protection and preparedness actions.  

The pilot project and performed results could be considered as pioneering experience in flood 
management in Belarus as the first time flood mapping was performed for the whole settlement and at 
large scale raster map. Certainly, the obtained experience and methodological approach should be spread 
to other flood hazardous territories in the upper Dnieper river basin as well as in other river basin at the 
territory of Belarus. 

 
 



ANNEX A – SET OF FLOOD HAZARD MAPS  

 
 



 22 

 



 23 

 



 24 

 



 25 

 



 26 

 



 27 

 



 28 

 



 29 

 



 30 

 



 31 

 



 32 

 



 33 

 



 34 

 



 35 

 



 36 

 



 37 

 



 38 

 



 39 

 



 40 

 



 41 

 



 42 

 



 43 

 



 44 

 



 45 

 



 46 

 



 47 

 



 48 

 



 49 

 



 50 



ANNEX B – SET OF FLOOD RISK MAPS 
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ANNEX C – REPORT ON THE SECOND CONSULTATION MEETING  
 

Report on the second consultation meeting 
in the framework of pilot project “Flood risk assessment and mapping of the Upper Dnieper basin, 

including determination most at risk areas, field surveying of critical sites, mapping and initial 
design of protection measures” 

for the needs of EU project “Environmental Protection of the International River Basins” 
 
 

Date of the meeting: 13 July 2015 
 

Venue of the meeting: State Enterprise “Republican center on hydrometeorology, radiation control 
and environmental monitoring”, conference-hall, 4th floor, Nezavisimosti av., 
110, Minsk, Belarus 
 

Purpose of the meeting: Discussion on pilot project achievements: set of Dobrush flood hazard maps, 
set of Dobrush flood risk maps and programme of measures to improve flood 
situation in Dobrush 
 

Participants of the 
meeting: 

- Germenchuk M.G, head of the State Enterprise “Republican center on 
hydrometeorology, radiation control and environmental monitoring” 

 - Polishuk �: .I, deputy head of the State Enterprise “Republican center on 
hydrometeorology, radiation control and environmental monitoring” 

 - Stankevich A.P., EPIRB project, CWME 
 - Rachevsky A.N., deputy head of service of international cooperation and 

marketing of the State Enterprise “Republican center on hydrometeorology, 
radiation control and environmental monitoring” 

 - Melnik V.I., head of service of scientific and methodological support of 
hydro meteorological and radiation monitoring  of the State Enterprise 
“Republican center on hydrometeorology, radiation control and 
environmental monitoring” 

 - Zhuravovich O.A., head of department of hydrology and state water 
cadaster of the State Enterprise “Republican center on hydrometeorology, 
radiation control and environmental monitoring” 

 - Plevako D.N. – deputy head of State Enterprise “ Republican center of 
management and reaction at emergency situations” 

 - Demianchik V.S. – deputy head of the department of monitoring and 
forecasting of emergency situations of the State Enterprise “ Republican 
center of management and reaction at emergency situations” 

 - Kruglikova S.A. – chief specialist of the department of monitoring and 
forecasting of emergency situations of the State Enterprise “ Republican 
center of management and reaction at emergency situations” 

 - Gerasimov V.S., head of Respublikanski center Minpryroda 
 - Korneev V.N., head of department of water monitoring and water cadaster 

of the RUE “Central research institute for complex use of water resources” 
 - Tsitou K.S., senior researcher of the RUE “Central research institute for 

complex use of water resources” 
 
After the welcome words of the meetings participants, Stankevich A.P. introduced the progress of the EU 
project “Environmental Protection of the International River Basins” in Belarus and the aims and phases 
of pilot project on flood risk assessment in Dobrush in accordance with its Term of references. Further in 
the scope of the secondary consultation meeting Korneev V.N. and Tsitou K.S. presented European 
approaches of flood management in the case of flood risk management assessment, methodology and 
procedures of for achieving results on each delivery of the pilot project with the proper respect to final 
deliverables: set of Dobrush flood hazard maps, set of Dobrush flood risk maps and PoM. (Picture C.1). 
Presentation of Korneev V.N and Tsitou K.S. is also attached hereafter. 
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Picture C.1 – Secondary consultation meeting 13.07.2015 

 
Participants of the meeting appreciated the works performed and result achieved in the scope of pilot 
project namely set of Dobrush FHM and set of Dobrush FRM and PoM. They recognized the importance 
of flood problem in Upper Dnieper basin generally and particular in Dobrush. They also noted that it was 
the first time in Belarus when modern flood risk management approaches were implemented in the 
country for separate settlement at large scale raster. Participants approved the PoM specially mentioned 
the focus of pilot project upon the decision of the flood problem and concrete suggestion on measures 
which could improve the flood situation in the city. It is important both for the local community and for 
the decision makers in the region. 
 
Participants shared the opinion on necessity of extending the gained experience on flood risk management 
to other flood prone territories and settlements in the Upper Dnieper river basin in Belarus. Some of 
meetings participants propose to publish set of flood maps at cites of RCM or CRICUWR. And all 
participating organizations expressed the willingness of using of the flood maps in their everyday work. 
 
Meetings participants proposed to consider the possibility of enhancement of national water management 
legislation framework with development of secondary legal act or acts on flood risk management 
assessment and mapping. 
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Presentation of Korneev V.N. and Tsitou K.S. for the second consultation meeting of the pilot project  
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