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Table 1. Synoptic station specifications of the three studied areas with different climates
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Table 2. Selection of the appropriate probability distribution function on monthly precipitation data in different time

window
oSt iy Jboi>l @jg8 &6 SPlnog
e St Ay o] bl (month)
o9es 2l 2> Jsws PR P P P Jss )
o9es g 2> Jsws PR P P P o9es 2 Y
o9es g 2> Jsws PR P P P o9es 2 v
weses 2l > weyes 2l > P9 $n P9 $n 9o 2l > ¥
o9es 2l 2> Jsws o9es 2l Jsws Jley o
o9es 2l 2> Jsws o9es 2l Jsws o9es 2 #
o9es 2l 2> Jsws o9es 2l Jsws o9es 2 Y
o9es g 2> Jsws o9es 2l > Jsws o9es 2 A
oes g 2> Jsws o9es 2l > Jsws o9es 2 e A
oes g 2> Jsws o9es 2l > Jsws o9es 2 e ).
oes g 2> Jsws o9es 2l > Jsws Jss )
o9es g 2> Jss o9es 2o > Jsws Jsws WY
50.0
413
40.0 ]

N LN G W
Jeo i s

8.5

13 08 I‘l

E EV GEV GP

OBk sbodly gy 4Bl il s @l Slglhs ) JKB
Figure 1. Frequency of fitted distribution functions on rainfall data series

1- Kao and Govindraju


http://dx.doi.org/10.52547/jwmr.11.21.108
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.21.5
http://jwmr.sanru.ac.ir/article-1-993-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOR: 20.1001.1.22516174.1399.11.21.21.5]

[ DOI: 10.52547/jwmr.11.21.108 ]

MY

Ol (Stsor cups plie 3900 odalia (F) Jouo
loj slopl 5 yabr adlaie 1> SPhnog 5 SPI slacyles
L anled g (+/+2) e b anlo¥ (+/¥4) jliio L dnlacS,
b s iy lginl Seis 3blio b duglio )3 (+/AY) ke
(-IVY) yolis U gl g (+/30) 5 (+/OF) {+/¥V) yolis
b dgpde Siiddas 3blie Guixen g (/AT) 5 (+/7+)
e b ity sbla g (+1VA) 5 (+/¥7) (+TV) plie
ol i 1y pgmie OS] (- IVA) 5 (-/¥Y) (-115)
SNawmod oy 4oV o) pl5 j0 a8 0oy Jbb > o]
gl solSius] 3 SPlnog 5 SPI sladsles e
(AL Py cwga dble s g e by (lade!
ol Sl 4 a5 oS (+189) 5 (+/A) {+/%) {-/a4)
5 SPI cladyles s Salis YL oo 15 &S 36,

3 353y eSS E5 Ltk 3 SPlhnog

AR bl g 5l /T oyl /o233l Jlo 550l o) o e dolidimgl

e dwalie Giaghy cpl (Lol Ban Sl 4 25 L

alisee Sloj (sl )3 SPlmog 9 SP ayles 93 aMis
ol odb L ole VY U Y slvo sy 0 (gl bz pdaw
o) pSedin Hlows MB!I S Jgio ol ls !
ol @ IS pep e JLSis (Bl wle 9
dad ) dlo 9 pl (Sed 45 aad o Sl o>
oS Sy gbeyoy jd Lol cuwl jhaliee gloj (slaoyoxs
Lesds g ool 355 Sloj sloooey 5l oS o o
S e Al 9 (Siused danle Ve ol an
9 SPI Ml &S cébyy g o wiomed Sl e
able 5y Siddod 9 Siis 3blo > SPlpgg
ol 3 ale 9 ol calid Giledr g 03 by
2 &S jehlen Ml i Cobye bl Jlusis

oy 2y90 (oSl ;3 aala\Y b Y Jloj slro sy ;o SPIMOd o SPI sladyled  Siusor ol ps =Y Joio
Table 3. Correlation coefficients of SPI and SPI,,.q at 1 to 12 time windows at the studied stations
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Figure 2. Comparison of SPI and SPImod indexes in one, three and nine months’ time windows at Babolsar station
during the period (2005-2010)
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Figure 3. Comparison of SPI and SPImod indexes in one, three and nine months’ time windows at Isfahan station
during the period (2005-2010)
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Figure 4. Comparison of SPI and SPImod indexes in one, three and nine months’ time windows at Bushehr station
during the period (2005-2010).
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Figure 5. Comparison of SPI and SPImod indexes in one, three and nine months’ time windows at Mashhad station
during the period (2005-2010)
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Figure 6. Comparison of SPI and SPImod indexes in one, three and nine months’ time windows at Khorramabad
station during the period (2005-2010)
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Abstract

Drought study and forecasting requires accurate monitoring of this climate risk. Standard
precipitation index (SPI) is the most common index in drought monitoring. But there are some
shortcomings, such as the lack of seasonal changes, the problem of self-affiliation in the high
time series, and the consideration of the gamma's distribution function for all-time series. In this
research, to resolve the bugs of SPI, it was tried to first select the appropriate distribution of
precipitation from 8 different distributions. Secondly, the modified standard precipitation index
(SPlmog) Was used to resolve the seasonal variation problem. The SPImod and SPI indexes were
compared in five stations from different parts of Iran with different temperature and humidity
conditions during the 55-year period (1956-2010). The results of the most suitable probability
distribution function of precipitation data showed that the gamma function was not one of the
selected functions in any of the cases and that the General-pareto, Weibull, and Generalized
extreme value functions were the most suitable fitted distribution functions at the stations under
study. Comparison of SPI and SPl..q correlation coefficient showed that increasing the time
series, increases the correlation coefficients. In the wet areas, the two indexes are more similar
to each other. Based on the findings, there was a significant difference between SPI and SPI 04
at all stations, which was less significant at time series than one, three, and six months at a much
higher level than in the time series Over the last 12 months, the two indexes almost matched
each other. The results also showed that the difference between these two indexes was more
pronounced in dryer stations. SPI seems to monitor dryness, especially in dry areas rather than
droughts, so the use of SPI instead of SPI provides more precise results due to the elimination
of seasonal effects of precipitation.

Keywords: Drought, Probability Distribution Function, SPImod, Time Window


http://dx.doi.org/10.52547/jwmr.11.21.108
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.21.21.5
http://jwmr.sanru.ac.ir/article-1-993-en.html
http://www.tcpdf.org

