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Table 1. Characteristics of studied stations
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Table 2. Wet, normal and dry periods classification scale based on standardized precipitation index method (SPI)

S S S il by by ol o Gl
N L oo Jloys Lasgio KTRW by ‘
S -V -V b -)V/Aa -V bV AR VY B/ Vo b V/Ad Yud 9 ¥ SPI jlade
) v ¥ i ) i Y il iS
(PNPI)JL 5 (9,1 20 )3 (599,

Bl il s g Jloy )b 5l edlitel b les oyl
2 Ygare 9 39000 Al Voo 3 0ps (Jloy 5L &
Dy S @AVl by alale Sloj slolia

sy i xSk Py ol Jla 3 ol P ) dslas
2 SUL b soyd gl polie Al o o] o
ol ool (¥) Jgi> pi

PNPI= FxlOO (v)

(PNP') ;.b;b JLo).: Lo )d u.o)l.»u»a) u.ol.wl » S 9 Jlo)::uﬂo)p L;l.m)s.s L;J.ud&.«.[o U»L.O.a -y J9’\>
E—F?lk\JJIF?I )3 Wet, normal and dry periods classification scale based on precipitation of normal percent index method

s sz s sz ] doss [0 gL "
5l L . Jboy ooy b
235 )l b 9o iy b yo by b ye
T
¥l s -0 o0 - V- e Y S O R e - I (SR S »o)>
\$e PNPI
\ v v ¥ ) 5 Y A A b S

(ZS1)Z sas ol
al o3litsl LB ZS| sl dwlm (6l 25 oo

Xi—-X
z== (¥)

3yl o b o)l 3 Mkl oyes Z YL dolee o
0590 JS i)k onle X ()b dilale Sl Xi os




vy

ol 0 o3l i ZSI 0lae

Al Sloj (lide > (SH)b slre 5l Bl S
bl p Jlsias wp cud olib (F) Jos

(ZS1) yasls Jlusizs cus polis (cadid ¥ Joi>

Table 4. Classification of drought intensity values of ZSI index
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Figure 1. Annual precipitation changes in Kermanshah province



YV¥

3988 0yt g 63 ye Bblie (B )by i slaales j ooliul b (JLusiiS slao e duslio g ()

900
800
. /A\ I
A A A
600 =-2. X + .
S A A e
3 I\ J TA—F— TV \ [ A A procipitation
5 L0 IN \ L — e Oy A
é‘ !/ 4 \/V Average
300 A /\ Linear (Precipitation)
| V VWV
200
100
0 T T T T T T T T T T T T T T T T T T T T T T T T T
S
) OLL».); Otf"l_d“.’\{l“’ quJ)Lg ul).«.uu -y s )
Figure 2. Annual precipitation changes in Kordestan province
400
350
200 Yy =-1.2954x+ 187.91
R? = 0.1466
250
:_E\; 500 Precipitation
'35! Average
‘}‘ 150 .
E;?Ez:pitatian)
100
50
o]
_ ooy ksl fxs\_jL»_L;_\s)lg olm.fa -v )
- Figure 3. Annual precipitation changes in Kerman province
120
w | A
) y=-0.2012x+ 64.938
N I\ ™ \ A N\ f\v A | RE=0.0154
STV VA | W A V1 AV VA
‘gx , Average
= 20 v \/\ /\N \ / \ r’ \I AW t ‘ JQ i Linear (Precipitation)
vwe Ry or e V|
20 ! \
0 e e e e s e s Bt e B s B s s s s B L e e s e e
Je
S5 bl AVle (Sw)b alpes -F S
Figure 4. Annual precipitation changes in Yazd province
alod Gl o uJLw&w:- 9 Sy slaoygd S8y Epme & A ol (VXF) K
SP

pByl & o)L (glaosly (V dalee) SPI dslas I odlazwl b
Sl > Jloyp JluSis a2)> SS& 5 23,5 a5 SP

Alo a5 23l oo (5o b3 5l 5ol Sllog y31 amd
Al e e SV b g L JSiis 090 S



VO WAl g gl /15 o)les /piia Jlo 50l 059> o pde dsliingy

’ SPI
2.5
2
1.5
1
SPI g5
0 1 II I 11 1 msPl
W "W’ T \\l\l\\\\\\.l!‘\ T T T TET T T T 78 T "IN TR "H'RNE
i < [ <rmlh. OdNDTNHNONONO AN u:\r\t k trn [0
5 s R RN 00 00 09 80 00 09 60 00 00 00 cncncncntcncn =] =1
o o Ao NG ol tatatatatatal o tatan o tey == S
70-5, - e e HHI I TN NWN]
1 I
-1.5
-2

Ju.

SPI gy 4 olisle S il j3 Jloys (sla )b g o JLuSis da Jlo i (gaiaids o cpund =0 S
Figure 5. Determination and classification of wetlar]dhs,S %rloughrt]s gnd normal precipitations in Kermanshah province
wit metho

: SPI

‘ l
S
~

2006 =

SPI o A A U U AUt L |-|I
— & & ~ono N g n o
IRt} LOOORRNER NS
ARABOIAAROT ARG DA
= PR R I R i | - = SP

2009=
2010~

1999
2002=
2003
2

Jte
SPH g, &0 s S pliul 5 Jlo s sla il 5 o it da Loy sisthlo 5 (s =5 JS5
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with SP1 method
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Table 6. Estlmated threshold values of precipitation from Nitzche model for each stations of Kermanshah,
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Abstract

In this study, to evaluate and comparing of drought and wet occurrences, Annual rainfall data
related to a 60-year period were used for Kermanshah, Kordestan, Kerman and Y azd provinces.
Among the different drought indices, the precipitation-based indices such as, Standardized
Precipitation Index (SPI), Percent of Normal Precipitation Index (PNPI), Z-Score Index (ZSI) and
Nitzche model were used. The results showed that the classification the dry periods indicated all
provinces in the recent decade have experienced a period of prolonged drought. The number of
drought occurrences of Yazd, Kermanshah, Kerman and Kordestan provinces had the highest
frequency, respectively. ZSI index showed more drought periods. This index is more sensitive
and more complete classification than two SPI and PNPI indices in investigation of dry periods
and its similarity is very close to SPI index. But The Standardized Precipitation Index (SPI)
because of having more capabilities such as more detailed classes in drought phenomenon, higher
accurate in dry periods and more sensitive to precipitation variation, was recognized the best
model because of avowing statistical characterization of precipitation (Intensity and Abundance)
and separating droughts in four provinces.

Keywords: Standardized precipitation Index (SPI), Percent of Normal Precipitation Index
(PNPI), Z-Score index (ZSl), Nitzche model, Drought year
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