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The outcomes of the systematic literature

Their analysis shows that, of the reviewed assessments
* 42% do not provide a clear definition of drought risk

 more than 60% do not explicitly specify the type of drought hazard that is
addressed.(Meteorological,Agricultural,Hydrological,Combined)

* 57% of the indicator based assessments do not specify their weighting
methods.

* Only ten percent develop future scenarios of drought risk
* 14% include exposure as part of vulnerability.

* Only about 40% of the assessments establish a direct link to drought risk
reduction or adaptation strategies, i.e. consider solutions

e About 60 percent of researchers have mostly used one or two components,
at most, in their risk-assessment procedure, and rarely quantify all three
components (i.e.Hazard, Vulnerability and Exposure).



Two wrong imaginations about drought risk

* 1.Drought damage assessment is the same drought risk assessment.

e 2.Drought risk assessment is the same drought prediction.



Disaster Risk Assessment Process

For Drought Risk Analysis
Causes:
* Lack of Precipitation

' * Increase in Temperature
Disaster Risk Assessment )
Potential Impacts:

e Agricultural crops losses,
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Disaster Risk Evaluation (Quantitative Phase)

(Hazard Quantification,Vulnerability Assessment,Exposure Assessment)

* Hazard Quantification (HQ)

- According to the description given by the Canadian Center for
Occupational Health and Safety website a hazard is: “Any source

of potential damage, harm or adverse health effects on something or
someone”.

- But, the mathematical concept of ‘hazard” implies a probability or
likelihood of a hazard event occurrence based on the number of times
it happens in a specific period of time.



Disaster Risk Evaluation (Quantitative Phase)

* Vulnerability Assessment:

* The United Nations Office for Disaster Risk Reduction (UNDRR) defines
vulnerability as “The characteristics and circumstances of a community,
system or asset that make it susceptible to the damaging effects of a
hazard”

e Exposure (Elements at Risk)

- Based on the exact definition of UNDRR terminology, exposure to some
natural hazards may be described as “being in the wrong place at the
wrong time” .In the case of drought, exposure usually focuses on several
factors, such as population and livestock density, utilization of land for
agriculture (percentage of irrigated farms), as well as water extraction,
especially for the industrial sector .



Risk Calculation:

*Risk = Hazard X Vulnerability X Exposure



Drought Risk Mapping Methodology

(Drought Risk Evaluation in Iran Using Geospatial Technologies)




Iran and its neighborhood countries
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Iran Aridity Map
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Iran Air Temperature & Precipitation Changes
1988-2018

Mean surface air temperature at DJF Mean surface air temperature at JJA
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2020-2040
Middle East Iran
Air temperature 2 Degree Centigrade Increase 2.6 Degree Centigrade Increase
Precipitation 20% Decline 35% Decline



Research Methodology

Drought Hazard Mapping Drought Vulnerability Mapping Drought Exposure Mapping
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lIran Hazard Map

NDVI=(NIR-R)/(NIR+R)

Drought Severity Index=(NDVI-NDVI)/o




ran Vulnerability Map Based on Land cover
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ran Vulnerability Map Based on Slope
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ran Exposure Map Based on Population
Density




ran Exposure Map Based on Irrigation
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Iran Risk Mapping Procedure

Drought Hazard Map Drought Vulnerability Map Drought Exposure Map
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Iran Risk Map
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Discussion

Discussion

e Based on the results obtained, the middle part of Iran, with
desert and semi-desert terrain, experiences the least
drought risk. The lack of factors such as population,
agricultural farms, and any other types of vegetation classes
like forests, rangelands etc., moves the overall risk value to
near zero in this area.

* |[n contrast, the northwest of Iran, with a climate that
corresponds to central European weather conditions
(Northwest of Iran, with a climate that corresponds to
central European weather conditions (cold, wet and a few
enjoyable summer months), suffers from a high drought risk
value.
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Conclusions:

* The results show that the main areas of the country, in the west and
northwest, and a small part in the northeast of Iran are highly
threatened by the high risk of drought.



Decision Makers:

* In conclusion, the output drought risk map in this research shows that
decision makers should allocate more money in their budget to the
provinces located in the west, northwest, and small parts of the
northeast of Iran (with valuable factors such as millions of
inhabitants, vast agricultural and vegetated areas) than the areas
located in the deserts (central parts of Iran) without any population,
vegetation, or human elements.
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Future Works

* In future work, the addition of other significant data provided by
remote sensing and GIS techniques, such as soil moisture, drainage
density, ground water table,...

* The Enhanced Vegetation Index (EVI) is more sensitive to drought
stressors and may provide more precise drought risk evaluation maps
and is therefore recommended for future work.



Thank you for your attention!
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