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Agenda

ÅDrought indices

ÅRecommended Practice: Drought monitoring using the Standard 
Vegetation Index (SVI)

ÅCase study:

o Multitemporal analysis of drought in Mozambique

ÅIntroduction to the use of radar imaging for flood mapping

ÅRecommended practice on radar-based flood mapping

ÅCase study:

o Floods on March 2019 in the Beira region of Mozambique



Drought



Drought

ÅDrought is the most complex but least understood of all natural
disasters,affectingmorepeoplethan other disaster.

o SouthernAfrica suffered probably the worst drought in several
decadesand perhapsa century. Accordingto the International
Federationof Red Crossand Red Crescent(IFRC),at least 11
million peoplefacingfood shortages. Grainproductionwasdown
30%acrossthe region.

o In 2000, the Western U.S. entered the beginning of what
scientistscall a megadroughtτ the secondworst in 1,200 years
τ triggeredby a combinationof a natural dry cycleand human-
causedclimatechange.



Drought

ÅDroughtdiffers from other naturaldisastersin three aspects:

o duration and evolution (onset and end of droughtςdifficult to
determine)

o drought impactsspreadovera largergeographicalarea

o absenceof a preciseanduniversallyaccepteddefinition



http://www.emdat.be/publications



Drought Indices

ÅSincethe beginningof the 20th century,drought indiceshavebeen
developed using as input data precipitation, temperature, soil
moistureandwater availability.

ÅIndicesare usedto provide quantitative assessmentof the severity,
location,timing anddurationof droughtevents.

ÅLimitation: obtainingdata that representedthe entire area covered
by the phenomenon,whether due to the difficulty of obtaining a
densemeshof information or the extensionof the areasaffectedby
the drought.



Drought Indices

Percent of Normal Precipitation - PNP
Deciles - D 
Normalized Precipitation Index - NPI
Supply-Demand Drought Index - SDDI
National Rainfall Index - RI
Palmer Drought Severity Index - PDSI

Crop Moisture Index - CMI
Crop-Specific Drought Index - CEDI
Surface Water Supply Index - SWSI
Dependable Rains - DR
Dry Conditions and Excessive Moisture Index - DM

Palmer Hydrological Drought Index - PHDI
Surface Moisture Drought Index - SMDI
Reclamation Drought Index - RDI
Keetch-Byram Drought Index - KBDI

Standardized Precipitation Index - SPI

Meteorological drought

Agricultural drought

Hydrological drought

Socioeconomic drought



Use of Remote Sensing for Drought 

ÅDrought is hardly directly detected in an Earthobservationsatellite
image; it isusuallyidentified throughindexesor products.

ÅChangesin vegetation cover detected by remote sensingin the
spatial and temporal domain have been used as indicators of
drought.

ÅUsingorbital Earthobservationsensors,it is possibleto developand
adapttechniquesto identify, monitor andquantifydrought,andthus
better understandcharacteristicssuchas severity,event onset and
spatialextent.



Drought Indices

A comparativestudyof NOAAςAVHRR
derived drought indicesusingchange
vectoranalysis.
Bayarjargalet al., 2006.
RemoteSensingof Environment,105
(2006)
p. 9ς22.
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UN-SPIDER Recommended Practice for Drought Monitoring

< -2,0 stdv
-2,0 a -1,5 stdv
-1,5 a -1,0 stdv
-1,0 a   1,0 stdv
1,0 a   1,5 stdv
1,5 a   2,0 stdv
> 2,0 stdv

MODIS PRODUCT

EVI               Pixel reliability

Band Math

EVI mean EVI standard deviation
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Standart Vegetation Index



Multitemporal analysis of drought in Mozambique

< -2,0 stdv
-2,0 a -1,5 stdv
-1,5 a -1,0 stdv
-1,0 a   1,0 stdv
1,0 a   1,5 stdv
1,5 a   2,0 stdv
> 2,0 stdv



Multitemporal Analysis of Drought in Mozambique - 2005

< -2,0 stdv
-2,0 a -1,5 stdv
-1,5 a -1,0 stdv
-1,0 a   1,0 stdv
1,0 a   1,5 stdv
1,5 a   2,0 stdv
> 2,0 stdv



Multitemporal Analysis of Drought in Mozambique - 2008

< -2,0 stdv
-2,0 a -1,5 stdv
-1,5 a -1,0 stdv
-1,0 a   1,0 stdv
1,0 a   1,5 stdv
1,5 a   2,0 stdv
> 2,0 stdv


