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Standardized Precipitation Index - SPI (McKee, 1993), Ped (Ped, 1975), Rainfall Anomaly

Index - RAI (Van Rooy, 1965). . . Each index has different advantages and disadvantages.

Inside, Standardized Precipitation Index (SPI) is the most commonly used tool today. It is a

powerful, flexible index that is simple to calculate. Cilobally, tnany str.rdies have been

conducted for assessment of drought intensity by application this index. (Hedayati, 2005)

analyzed drought over Kohkyloye - Boyerahmad province (west part of country) for a 20 '
y.uiperiod, .tring five time scales of SPI - (3, 6, 12,24 and 48 months). The result of this

ieseaich have shown that severe drought has been occurred in 80% of region in 1993 and

lggg. (Bagheri,20l6) established thehazard maps of drought vulnerability in20l I and 1999

in Fars province which located in the southern Iran, using meteorological data consisting of
annual precipitation measurements for 10 station between 1994-2011 and 7 station

between 2007 -2011. This index has been applied to Hambantota area of Sri Lankan,

(Manesha et a1.,2015) calculated SPI values with cumulative time scales (1,3,6 months) in

1976 and 2001 and identiff the spatial distribution based on26 rainfall measuring stations.

Application of SPI to determine drought conditions has been interested by many researchers

(iaravitis et a1.,2011; Sohaila Javanmard,20lT) .In Vietnam, (Thang and Khiem, 2017),

(Cnu1r et al., Z0l7) have assessed the status of droughts using monthly precipitation data from

many stations and mapped the drought distribution.

Base on that idea, the study carried out the assessment of drought conditions in Dak

Nong province following standard precipitation index (SPI) at varying time scales such as

SpI I ,3,6, 12 months. In addition, to anal.v-ze the spatial distributions of drought and its

characteristics. IDW (Inverse Distance Weighting) interpolation method of-GIS is appropriate

fbr ttris stucl,"- lrea. 'l'he results of the research mi+i provide the useful inftlnnaticln about

<iror-rglrt hazarcl {br authorities and regional planners.

2. MATERIALS AND METHODOLOGY

2.1 Study area

\IIE Y ISAM

: " '':l""ilit

i i:

Figure 1. The location of Dak Nong province

Study area is Dak Nong, a province in Southwest gate of Tay Nguyen. This province

has complix terrain surface and is strongly separated. Terrain surface is an altemation of high

mountains, large plateaus and low plains. Weather in Dak Nong is divided into two seasons

including rainy and dry season, causes disadvantages and unbalance of annual precipitation.

Seasonaily, rainy season in Dak Nong ranges from May to the end of October of next year

and last in sixmonths and dry seasonranges fromNovemberto April of nextyear.Rainfall in

total in dry season accounts for l3o/oto 16% of annual precipitation. By contrast, precipitation

in six months of rainy season is recorded from 84% to 87% of annual precipitation.

Internotional Symposium on Geoinformaticsfor Spatial Infrostructure Developmenl in Earth andAllied Sciences 2018

227



8ZZ

eculaord Euop {B(I q lueurssessu lq8no.rp roJ SIC puu xepul IdS Jo uopBc[ddV

'eere fpnp punoJe suoqe5 Euuolruour
pcrEoloroeleu Jo sonpl IdS elelodrelur ol posn sr poqleu A\q1 'sBII IIIIv\ ll ecuengul
eJoru eql lqod Eururuuelep ol lurod ruorg ecrrulslp resolc eql 'llec gcee Jo BoJB plmoru
uI sluod eldules Jo onle^ eEererre el€Incl€c ,{q enlurr IIec seuluue}ep poq}etu acII 'sID

Jo suollcunJ srs^(1eura ur pesn relndod lsou eql sr pu€ uorlelodrelur lselduns eql sl sHI

uogo7od"ta1m Euglq&p4 nuory!(I asn^ul Z'Z'Z

'sr lelel lqEnorp ereles eroru eql sl IdS e^peEeu erour eql leql uees eq Iluc ]l 'elqul
eloqe ruoJC'enrlrsod sr enl€A IdS ueq/\ . spue luele fiEnorq'0'I- ueq1 Jellerus pue entleEau

.,(lsnonurluoc sl IdS rlclq \ eurll Jo poued e sr peugep eq rrec I eur|l Jo polred e ut uouetuoueqd

lqEnorp V 'opcs eulll qcee roJ les sr ls€ceroJ Ie^el lqEnorp pue 'roleclpq ue s€ pesn eq uuc

IdS 'sqluoru 8t pw VZ'ZI'6'g'E' 1 Eurpnlcur erullJo al€cs luere.lJlp roJ pelelnclec sI IdS

lqEnorp IqEHS0'I->Ids>0
lqEnorp elerepohl9'I->IdS>0'I-

{Enorp eroles0'z-> Ids > 9'I-
fiEnorp erue4xg0'z- > Ids

Ie^eI lqfinorgIdS

(gOOt 5aayc141) 
taS 3u1mo11o; uopnqlrlslp Ie^41 lq8nor(I 'I elqcl

'I elqeJ ur eJB le^el tqEnorp Jo €rJellrc '1ene1 tqEnorp ssesse oJ

(sqluoru Zl 'g 't 'L 'e'r) eturl Jo porred e ur uollulrdrcerd Jo uoqel^ep prepu"ls :o

sree.( .,{ueu q8no.rq} etull Jo polJod u ut uor1e11d1cerd eEere,rry :g
I etufl Jo porred e ur uorlelgdlcerd :U

:eJeq 4.

(t) 
n

= /dS
u-u

:uorlenbo Eur,rolloJ {q uel}Ird\ sl IdS

'uorlcunJ ,t11suep elqeqord redord Eurleullse roJ pesn

sr erull Jo porJed u ur IIeJureJ olrlelruuncce 'xepw el€lnclec oJ 'sqluotu IeJeAes uI Jo ,(1q1uotu

pe1elnclec eq *3 lI 'uoder uorlelldrcerd s€q leql uer€ ul€uec lB eurll Jo polred luereggrp

le uorlenlrs lqEnorp rolruou ot poure pIrB (8661 6ee)cIAI) {q pedolenep sl xepw slqJ

xapry uol1nqdpatd pazlp^toput ts I'Z'Z

'9'0I uoIsJoA eJ?./Y\Uos SICoJV ul

ACI - EurlqElai\\. ecu"tsr6l esrelul pue 6002 01 086I IuoU sree.( 0€Jo porred e Eutrnp Euo51

{eC ur suorl€1s Euuolruoru 60 Jo e$p II€Jurer uo peseq pelulnclec sr leq} (xapu1 uolgnuldpard
pa4p"topuot) IdS pesn ,{pn1s eq} 'fiEnorp Jolluou o] 'rerltee peuo4uoru sV

A8olopoqlentr Z'Z

'rele./y\ uorleEurl eql peur€rp uorlenlrs rerll€ol\ loq euorlxe pu€ tqEnorq 'uorgodord lseErel
eql roJ lunocc€ redded 'eeJoc pue EuoN IeCI w ssol ro lqEnorp ul ere sdorc Jo serulceq

Jo spu€sno{} 'erogereql 'QtOZ'?ueg) uos€es ftp tl rol€1t\ Jo >lcel Jo esnec ul€ru € sI sql
'enrlcu4srp ,(1e1e1duloc sr uos€es frp pue fureJ uee./y\leq ree.( e w uollulldrcerdJo uollnql4sl6l

8102,

-

ln
3l

sl
SI

{1



3. PROCESS AND RESULTS

From the analysis of precipitation in a period from
in Dak Nong area, the lowest average precipitation was in

1980 to 2009 at
1991. 1994 and

monitoring stations
2004 (Figure 2).
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Figure 2. Annual average precipitation at monitoring stations

SPI was calculated for I month, 3 months,6 months, 12 months cumulative time scales

fromrainfall values from 1980 to2009 (namely SPI_I, SPI_3, SPI_6, SPI-12 respectively) to

find out the suitable period for Dak Nong climatology. Analysis of I month cumulative time
scale shows that there was not any severe drought event throughout the years. One month
deficiency of rainfall is not indicate continuation of drought.

To clarifu the situation, analysis extended to find out the three months cumulative SPI

values. Figure 3 is an example which is to illustrate three month drought index (SPI-3) of
two monitoring stations including Duc Xuyen and Cau 14.

SPI 3 motth timt rcrle SPI 3 rnonth ttrle sclle

?-l

-::{

Figure 3. SPI-3 at Duc Xuyen (left) and Cau 14 (right)

From Figure 3, it is indicated that SPI of Duc Xuyen monitoring station is less than -2

in October, November and December. This means that it is extreme drought (Figure 3-left).
At Cau 14 monitoring station, SPI is less than -2 from April to June and less than -1.5 from
Octoberto December. They are all severe drought (Figure 3-right). SPI analysis results of the

rest of monitoring stations in a period of 30 years showed that Dak Nong had to deal with
drought situation the most in months 10, 11, 12 in the year 2004. Apparently, accumulative

rainfall analysis in several months is a good approach. Thus, SPI for 3 months (SPI-3) was

was considered as a best time scale to monitor onset of drought in Dak Nong. Besides, to

identiff the strength and the length of drought condition, time scale should be longer, and 12

months time scale is suitable in this study. Analysis of SPI for 12 months clearly indicated

the drought phenomenon and it occurred from October 2004 and continued up to September

2005 even though the rain has still occurred within that period.
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The results of study showed that in the period from 1980 to 2009, the extreme drought

occurred in 2004 and 2005. Base on drought map analysis, it shows that drought situation

occurred on the entire of territory of Dak Nong province in 2004 and severe and extreme

drought occurred in Cu Jut, Dak Mil, Krong No, Tuy Duc, Dak Song district (Figure 4).

Figuie 5 showed that from late 2004 to mid- 2005 droughts occur at different levels,

concentrated in the provinces mentioned above. But starting in September 2005, the drought

has decreased since it started in the rainy season. Thus, the results drought partition based on

SpI and IDW interpolation in ATcGIS are suitable with drought situation was recorded in Dak

Nong in 2004 of People's Committee of DakNong about "Droughts in 2004 and measures to

limit losses in the East-Xuan production 2004 -2005".

4. CONCLUTION

A combination between SPI index and IDW interpolation in ArGIS can be used

assess drought situation. Drought map of Dak Nong province provides information

drought in term of spatial and level of drought.

euick and accurate results are the prerequisite for study and drought prediction in the

future. The results of study can be used to support the managers to plan policies, building

long term plan to cope with climate change in future at Dak Nong in particular and Tay

Nguyen in general.
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