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INTRODUCTION
Drought is a complex phenomenon caused by a lengthy

and significant deficit of precipitation accompanied by

elevated air temperatures during the warm period of the

year resulting in the depletion of water stock through

evaporation and transpiration. Accordingly, long-term

droughts reduce flow of rivers (hydrological droughts)

and surface water supply. Droughts impact are often

compounded by extreme and prolonged heat waves, the

number of which has increased worldwide, as well as in

Ukraine during last decades.

Such changes may have adverse effects on agricultural,

energy, transport, and social sectors, dependent on water

resources. Adaptation strategies have to be developed in

regional water resource management in order to avoid

the risks and damages associated with such impacts, so

that the readiness of the water-dependent sectors could

be ensured to meet the future challenges.

CATEGORIES AND DEFINITIONS OF 

DROUGHTS

The description of drought risk assessment and

mapping is a key element of drought management, as

it helps identify most of areas at the risk of drought.

Drought’s risk is calculated as the probability of

negative impact caused by interactions between

hazard, exposure and vulnerability.

Drought is a complex natural hazard that impacts

ecosystems and society in many ways. Wilhite and

Glantz [1] categorized the definitions in terms of four

basic approaches to measuring drought:

meteorological, hydrological, agricultural, and

socioeconomic. The first three approaches deal with

ways to measure drought as a physical phenomenon.

The last deals with drought in terms of supply and

demand, tracking the effects of water shortfall, as it

ripples through socioeconomic systems.

Meteorological drought is defined usually on the

basis of the degree of dryness and the duration of the

dry period. Definitions of meteorological drought

must be considered as region specific.

Agricultural drought links various characteristics of

meteorological (or hydrological) drought to

agricultural impacts, focusing on precipitation

shortages, differences between actual and potential

evapotranspiration, soil water deficits, reduced

groundwater or reservoir levels, and so on.

Hydrological drought is associated with the effect of

periods for precipitation shortfalls on surface or

subsurface water. Although all droughts originate

with a deficiency of precipitation, hydrologists are

more concerned with how this deficiency plays out

through the hydrologic system. Hydrological drought

is usually out of phase with or lag the occurrence of

meteorological and agricultural droughts.

DESCRIPTION OF THE TECHNOLOGY 
STRUCTURE AND IMPLEMENTATION 

PROCESS 

We propose to apply the phased implementation of this

technology. The implementation process takes 6 stages

(Fig.1.).

Figure 1 The technological structure of drought 

assessment and mapping technology 

In the first stage of the technology (Collection of

observational data for drought assessment), all

kinds of the information required for drought

assessment must be collected. Data for drought risks

assessments include that derived from remote

sensing, as well as field measurements, in case of

possibility.

For the calculation of drought indices, availability of

long time series of undisturbed, good-quality of

observational data is essential. Observational data

sources used in drought studies are either station data

or gridded data. In hydrological drought studies, most

commonly used data are streamflow measurements.

In the second stage of the technology (Data pre-

processing) all data, including basic quality control,

generation of meteorological, hydrological or satellite

parameters required for drought indexes (DI)

calculation, verification and validation must be

processed.

In the third stage (Formulation of methodology for

drought assessment), there must be the formulation

of the technology for drought assessment and should

be selected of type of DI.

A group of drought indices are standardized drought

indices. The set of standardized drought indices

(including those focusing on hydrological drought)

originate from the Standardized Precipitation Index

(SPI).

In the fourth stage (Assessment of drought),

drought must be assessed, including daily data

transformation into DI, DI database creation, DI

ranging (5 classes of DI) /classification [2]. Spatial

data from the paper maps, remote sensors and records

are required to be transformed into a digital format

and create a spatial database of DI. Geographic

references (longitude or latitude/columns and rows –

spatial data) identify the spatial location of

information collection.

In the fifth stage (Mapping), there must be the

mapping of drought. This final stage of technology

seeks next technical procedure with DI spatial

database like spatial DI interpolation, visualizing

resulting DI maps, publicly available DI maps

publication. The creation of risk maps requires

Geographical Information Systems (GIS) software.

To carry out it, the spatial data analysis can be used

for next GIS software: MapInfo, ERDAS, Intergraph,

IDRISI, GRAM, ArcInfo, GRASS, AutoCAD maps

etc. Drought risk’s modelling must also consider

climate change trends in the area in order to calculate

the effect they may have on drought’s impacts.

In the sixth stage (Transfer of technology products

to Risk Management Authority and other

stakeholders), there is a transfer of results and

products of technology (drought risk maps, drought

forecast, relevant drought information) to the Risk

Management Authorities and other stakeholders.

CONCLUSIONS

Described technology can be very efficient

instrument for adaptation measures in Ukraine.

However functioning of this technology is possible

only if there is high quality of meteorological and

hydrological monitoring data according WMO

standards provided by the National Meteorological

and Hydrological Service (NMHS) It is necessary to

undertake organizational measures within the

structures of meteorological monitoring in order to

create modern satellite, meteorological and

hydrological data base; to train of experts for drought

assessment and mapping; to increase of efficiency of

insurance system.
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