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Introduction

• The frequency and intensity of drought events and 
increasing human activities in agricultural systems are 

the main reasons why droughts are among the most 

serious disasters.

• The main objective of our study was to developed a 
methodology for drought vulnerability assessment and 

mapping at regional and local scale. 

• Early results are presented in the form of a digital map.



Drought vs. agriculture

• Drought threats represent an amalgamation of two 
factors: 

– Hazard - characteristics of drought,

– and vulnerability as well as the sensitivity of 
agricultural systems.

• Preparedness to implement adaptation measures is also 

important.



Some definition

• Vulnerability is defined as a condition resulting from 
social, economic, and environmental factors or 
processes, which increases the susceptibility of a 
agricultural system to the impact of a hazard - drought.

• Hazard – physical conditions that has the potential for 
causing damage to life, health, property or environment.

• Risk – a combination of the likelihood of occurrence and 
the magnitude of the unwanted consequences.

• Threat – specific evaluation of potential harm/loss being 
inflicted on the actual targets. 

• Problem: a lot of different definition.



Risk concept

• The model generally use to address risk analysis in 
agriculture is:

risk = hazard x vulnerability

HAZARD

VULNERABILITY
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(Source: MEDROPLAN)

We focused 

on this part



From this model, three point are important to 

consider:

– Preventing the occurrence of drought is 

impossible: drought, at present, only could be 

monitored.

– Understanding and characterizing the drought 

hazard in agriculture is therefore an essential 

component of risk analysis.

– Decreasing the impact of the drought by 

reducing the vulnerability of the agricultural 

system is possible.



Pilot study
• Drought vulnerability 

assessment approach in 

agriculture for the West part of 
Slovenia:

– Agriculture has an important 
role in the economy of 

these area and drought is 
one of the main risks.

• Scenarios of climate change
forecast more negative impacts on 

agriculture due to extreme weather 
events (CC impact study on 

agriculture has been done and a 

mitigation plan was proposed).



Research Methodology 1
1) Literature review:
• about experiences in partner countries and recent 

projects:
– Hungary – Somogy county study

– Bulgaria – Climatology based risk assessment
– USA - National Drought Mitigation Centre (NDMC), 

University of Nebraska: A Nebraska case study

– Mediterranean countries - Mediterranean Drought 
Preparedness and Mitigation Planning 
(MEDROPLAN): Development of guidelines for 
drought management,

• historical drought events in Slovenia (and in a sample 
area),

• collected data about drought: sources, scales, and 
reliability.



Research Methodology 2

2) Synthesis (literature, available data, analysis): 

• Identification of the potential impacts of drought in the 
agricultural systems based on historical data: 

→ check list, matrices of interactions.

3) Preparation of vulnerability model:

• Geographic Information Systems - GIS software: 

– ProVal 2000 → developed in Slovenia for
environmental impact assessment.



Methodology for creation of 

vulnerability map with GIS

• The model in GIS software was adjusted to the 
available and appropriate spatial data!!

• On the basis of the vulnerability model composed 
in GIS software (use of overlay technique with 
weighting score) and spatial data, 

• vulnerability levels were estimated (expert 
assessment of data in the model) and mapped.



GIS Overlay Analysis
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The most significant factors that influence drought 

vulnerability in agricultural systems are:

Description of the 

procedural steps and 

philosophical 

background of model 

construction.



Graphical Units of Agricultural Land –

in Slovene: GERK
• Definition: GERK is a spatial unit - location and area of 

unified piece of agricultural land with same land use, 
which is cultivated by one farmer on the base of aerial 
digital orthophoto images of Slovenia.
– GERK is a web application written in Java programming language, 

which allows more users to work on the same database via internet or 
intranet. 

– Free online access on the web page of the Ministry of Agriculture, 
Forestry and Food of Slovenia.

Advantage: 

• Available past data on-line in digital form (from sep 2006 
→ sep 2008)

• Available data about the: Level of estimated damage due 
to drought for 2006 to the spatial unit GERK (Source: 
Commission for Remedying the Effects of Damage to Agriculture, 
2007) 

• GERK data are frequently updated. 



Agricultural Land Use

Source: http://rkg.gov.si/GERK/viewer.jsp



Vulnerability Model in GIS
Different

spatial data

Matrices

Weighting values for 
these parameters 

were obtained from 

expert judgement.
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The technique combines 

an interaction matrix 
methodology with GIS 

map overlaying.
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Result

• Digital vulnerability map for the west part 
of Slovenia with classes identifying 
geographical areas (GERK) with different 
vulnerability to drought.

• Spatial resolution (100 m x 100 m).



Map of Drought Vulnerability Area 

in West part of Slovenia

Low vulnerability

High vulnerability

The area of each GERK is assessed.

Drought: 

Vulnerability Levels





Results
• This study is a step forward towards more accurate 

results.
• The main result of this study consists in the 

homogeneous character of the information provided and 
the many applications that can be derived form it, e.g.:
– The map of agricultural drought vulnerability could 

provide decision makers and stakeholders with 
information about which area is under a great risk of 
being affected by drought.

– Identifying of agricultural drought vulnerability could 
lead to actions to adjust and select appropriate 
agricultural practices to lessen the impacts on 
agricultural production and income loss during 
drought years.



On-going…

• Accuracy assessment: Comparisons between results of 
vulnerability assessment and past data about damage 
on agriculture in 2006 (attribute: Level of estimated 
damage to the spatial unit GERK), to check the reliability
of our results.

• Work on formulation of weather and climate anomalies 
and their integration into the model.

• We expect input from drought monitoring products to 
improve assessment of natural hazard.
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