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INTRODUCTION

In the last 20 years, in Ukraine, significant floods that

have led to emergencies have been observed in 1995,

1998, 2001, 2008, 2010,2017, 2020.

Only from the 2000 year more than 280 emergency

flood events were in Ukraine: loss from flood – 6 203

750 ₴ or 228 079 €; expenses for liquidation flood

events with adverse consequences – 65 419 925 ₴ or

2 405 144 €. Our research (Didovets at al., 2019)

shows that the recurrence of high floods in this area

and their magnitude will increase by the end of this

century. One of the modern technologies of

adaptation to extreme manifestations of climate

change in the water sector is technology of flood

hazard assessment and mapping. Its use can help

prevent and reduce losses in the Ukrainian economy.

The General description of flood’s hazard assessment

and mapping technology is used to identify the flood

risk areas and consequently to improve flood’s risk

management and disaster preparedness. Flood hazard

assessment and mapping typically look at the

expected extent and depth of flooding in a given

location based on various scenarios.

CATEGORIES AND DEFINITIONS OF 

FLOODS

There are several definitions of the term “flood” in

the literature:

1. According to Webster’s unabridged dictionary,

flood signifies “a rising and spreading of water over

land not usually submerged”.

2. The European Community Directive 2007/60/EC

on the assessment and management of flood risks

defines flooding as “the temporary covering by water

of land not normally covered by water” etc.

Flood risk, therefore, refers to the potential situation

of loss or harm to persons, material belongings or

services as a result of the covering of normally dry

areas with flood.

There are essentially two types of natural floods:

surface flooding (“inland” flooding), in which

freshwaters inundated areas of the inner parts of

continents (prevailing type in Ukraine); and coastal

flooding, in which sea waters or lake-marsh waters

inundate the areas along the edge of surface regions.

To implement at the Association Agreement between

Ukraine and the European Union, one of the

priorities for the environmental policy of Ukraine is

the harmonization of the water legislation of Ukraine

with the EU legislation, the main principles of which

are the implementation of an integrated basin water

management model and flood management.

DESCRIPTION OF THE TECHNOLOGY 
STRUCTURE AND IMPLEMENTATION 

PROCESS 

Flood’s hazard assessment and mapping technology

consist of 4 stages (Fig.1).

Figure 1 The structure of flood hazard assessment and 

mapping technology

In the first stage of the technology (The collection of

information about areas at risk of flooding), all kinds

of information required for flood’s risk assessment

must be collected. Observational data sources used in

flood hazard assessments are either station data or

gridded data. In hydrological flood studies, the most

commonly used data are streamflow measurements.

The next steps in this technology stage for flood’s

hazard assessment are: 1) a preparation of detailed

topographical and specialised maps and digital

elevation models of the river basin district at the

appropriate scale; 2) a description of the floods

which have occurred in the past and which had

significant adverse impacts; 3) a description of the

significant floods which have occurred in the past,

where significant adverse consequences of similar

future events might be envisaged.

In the second stage of the technology (The

preparation of information, tools and data

preprocessing), there must be the preparation of

information, chose of hydrological models, mapping

tools and data pre-processing. The most common

hydrological models are MIKE FLOOD, MIKE 11,

MIKE 21, InfoWorks RS, LISFLOOD-FP. MIKE

FLOOD is highly efficient and flexible for riverine

flood modelling. MIKE FLOOD enables flood

simulations at multiple scales from river basins to

local cells and flood-prone areas along the river.

In the third stage (Flood modelling and scenario

design), there must be scenario design and flood

modelling. DIRECTIVE 2007/60/EC OF THE

EUROPEAN PARLIAMENT AND OF THE

COUNCIL of 23 October 2007 on the assessment

and management of flood risks foresees the following

scenarios: (a) floods with a low probability, or

extreme event scenarios; (b) floods with a medium

probability (likely return period ≥ 100 years); (c)

floods with a high probability.

In the fourth stage an assessment (Flood Hazard

Assessment/Risk Mapping), the assessment shall

include at least the potential adverse consequences of

future flood, taking into account as far as possible

issues such as the topography, the position of

watercourses and their general hydrological and

geomorphological characteristics, including

floodplains as natural retention areas, the

effectiveness of defence infrastructures for existing

man-made flood, the position of populated areas,

areas of economic activity and long-term

developments including impacts of climate change

on the occurrence of flood. Flood hazard mapping is

a basic component in flood risk analysis studies, as it

permits the effective evaluation of the spatial

distribution of the various elements for severity and

frequency of the flood phenomenon. Hazard can be

mapped in three zones (high, medium, and low) for

which boundaries and usage restrictions must be

established.

CONCLUSIONS

Since 2000, more than 280 emergency floods have

occurred in Ukraine. Due to climate change, the

frequency and severity of floods are increasing. The

implementation of the technology for flood risk

assessment and mapping is very important for

Ukraine. Its implementation can have significant

socio-economic benefits if a number the barriers are

to be overcome.

Significant barriers for implementation according to

project experts are: lack of state support of

hydrometeorological monitoring; measuring

equipment, gauges and data transferring; lack of

long-term satellite, meteorological and hydrological

data sets; lack of awareness about benefits of

technology.
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