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Who am I?

& BSc. is in computer - software engineering (2002-2006).

& M.S. in Agrometeorology (2009-2011).

& Ph.D. in Agrometeorology (2013-2017).

& Visiting scholar in Florida University/USA.
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Introduction
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ƿDrought, in contrastto aridity, affectsalmostall

climatesin theworld (WMO, 2006).

ƿThereis nouniversaldefinitionof drought.

ƿDrought is a deficit in normal precipitation 

for a region over a period of time. 
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Drought effects

Droughts are expected to increase in
frequencyandseverityĄ economic,social
and environmental sectors of effected
populationsof virtually all nations (IPCC
2012).

FAO: $29 billion in lossesto developing
world agriculturebetween2005and2015.

23 Mha of Asian rice producing areas
experience frequent yield loss due to
drought.

In EuropeĄ ú5.3 billion, In 2003, drought
in EuropeĄ ú8.7 billion (EuropeanCommunities,
2007).
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(Source: NationalDroughtMitigation Center,University of Nebraska-Lincoln, U.S.A.)
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Monitoring Drought

ƿMonitoring meteorologicaldroughtis a vital and importantpart

of droughtrisk mitigation (Li et al., 2017) on a globalscale(WMO, 2013;

Li et al., 2014).

ƿ For drought monitoring, various drought indices have been

developedto describetheintensityof adrought.
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Different Drought Indices

Indices

SPI

PDSI

SWSI

ETDI

RDI

KBDI
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Different Drought Indices

Indices

PN

DI

PHDI

Z-Score

RAI

SDI
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1

V Synoptic station

VClimatology Station

VHydrometric Station

VAgricultural Station

Gridded Data 2

VAgMERRA

VCRU

VTRMM

VERA

Satellite Data & 
Products 3

VMODIS

VMERRA

VAVHRR 

V é.

GCM Data 4

VCMIP3

VCMIP5

VCMIP6
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Sources of Data
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DI

SPI

CZI

EDI

MCZI
ZSI

PN
RAI
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ƿ Rain-based Drought Indices
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DDI (Degree of Dryness)

ƿExtreme, Severe, or Moderate

& aint is the intensityof drought,with 1 for moderatedrought,2 for

severedrought,and3 for extremedrought;

& Nint,y is thenumberof dry monthsfor eachdroughtcategoryin each

year;

&DDIy is the averagevalueof degreeof drynessindex in eachyear

for all stations; andNst is thenumberof stations
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DDI=(1×3)+(0×2)+(2×1)=5



Results
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Comparison of AgMERRA vs. Station Data



Comparison of AgMERRA vs. Station Data

ƿThe AgMERRA precipitation data are quite consistent

with the station-observed precipitation data
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Comparison of Drought Indices



Comparison of Drought Indices
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Comparison of Drought Indices
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@ ThePearsonôs correlationcoefficientsfor SPI,PNI andDI weremore

or lessidentical(0.91, 0.89, and0.89, respectively).

@ In Mashhad,thetrendsof MCZI weresomewhatdifferentfrom those

of CZI.

@ In contrast to Mashhad and Ghoochanstations, the correlations

(>0.31) between the AgMERRA-derived drought indices and the

station-deriveddroughtindicesfor Golmakanstation(r<0.65; Table3;

Fig. 5) werenot robustatall.

@This discrepancy was likely caused by the 300-m elevation

difference betweenthe Golmakanstation and the nearestpixel of

AgMERRA.
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Select the last Indices
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Comparison of DDI
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Conclusion
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êWe compared eight drought indices to track the drought history.

ê Our comparison shows that all indices agree that the most severe
droughts for the study period occurred in 2001 and 2008.

ê A high cross-correlation coefficients (R2>0.90) were obtained among
ZSI, CZI, and SPI, and among SPI, DI and PNI, and between CZI and MCZI
in both data sources.

ê The DDI values from EDI and RAI seem to be more sensitive to
the observed droughts than the DDI values from other drought indices.
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Conclusion
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ê The AgMERRA precipitation data can be used for filling the gaps

existed in the station-observed precipitation data.

ê In addition, if tested by station-observed precipitation data,

the AgMERRA precipitation data may be used for the data-

lacking areas.
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Conclusion
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U MDM (Meteorological Drought Monitor)

U DMAP (Drought Monitor and Prediction)
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Applicable and Useful Software Tools
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MDM (Meteorological Drought Monitor)



MDM (Meteorological Drought Monitor)
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MDM (Meteorological Drought Monitor)
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The main screen of DMAP tool with the main tabs.

DMAP (Drought Monitor and Prediction)
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DMAP (Drought Monitor and Prediction)

Assign all the variables, without any specific order.

2
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DMAP (Drought Monitor and Prediction)

Select the start year in the ñTimingò panel.
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DMAP (Drought Monitor and Prediction)
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DMAP (Drought Monitor and Prediction)
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Sincere Thanks For Your Attention

Who you are tomorrow begins with 
what you do today.

Nasrin Salehnia
Salehnia61@gmail.com
www.agrimetsoft.com
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