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1 Standardized Precipitation Index
4- Rainfall Anomaly Index
7- Deciles Index

5- Z- Score Index

2- Standard Index of Annual Precipitation

3- Percent of Normal
6- China Z Index
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Figure 1. Location of the study area and stations
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Table 1. Specifications of selected rain gauge stations

aligy ol e asgeme B (pl lp

Ol e85l adlas dyge o3game > pld (slmelSKiw]
Ozl g Glime Gl (owlidlsn lojlo o (sladlaie
solaie 4 S i (g)lol )50 Job yiSTus aaldl jo .ai 35
sekie 4 b et JleSids caesily Olys oy
Sy g0 (sloolSiul BI,S )L Tl (S jte Jloj b bl
oSy ()lol 0y93 Job yiSlas wlwly aeldl )3 g s
WSy ag b .ud)S (gyll S pniie )93y 4 pladl
Sl ply (slnolin] (39 sl 036 g oS!yl
ook 43S QB Sl Ye St )bl 090 Jobo
(o Wbagar bolKiwl 35350 &bl 0595 ¢ ywlul
(VVEVAAY) laaly wlislen o olrodgy «Sous b
5Ll s dg3g ple & dogi b ol S & piY g
Jsie €85 Sy adlae 53 )lel ally (siloil

oin Hrwdlyl (ol Glasuie =) oo

(VA=Y V7) 95 ok g i 2 2L Jb () £ Kol ey Bl
WAY yae ya'y." A y-as SN By
V-AR yae v gy seox.t ! ary eyl ol> 039
av/o Yo F ! Foo ¥y ey V#0 PSR S llad
£A/A yae ya' .y" geoay ! g e $B dbas
v yae yA' .. Feony' " \YAD Sy oolidlon

ool |y JlocSis (V) Jado 0945 oo duwlre (V) dlal,

(V+) cwl 035 ganai b SPI (a3Ls

spr = F-P (V)
~ 5D

Slyzsl SD ejio e 4 pll Jlo (S50 Py ol S

Wl Sk 55k P g o)l 090 Job 5 )b ke

RV RPN WA PR CINWS

o293 P9,
(SPI) ouwi 3 lasbiw! JlwSid ad W

Sl slaglio )3 (5l 39S (e e a3l
£989 Jloin] duwlro p ilad (pl ol 3)l> 5,18 calises
S bwg o5 cunl lgwl Sloj plide o sl Sk
b JUusiis oy 5 il yolate 4 (V) ohles 5 (S
i lawlie gly 3yslp cubl jasls opl as &l
Gy ISPl jasls )b 1) csesddy ¢ e oligS calises


http://dx.doi.org/10.52547/jwmr.13.26.146
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.14.2
https://jwmr.sanru.ac.ir/article-1-1190-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-04 |

[ DOR: 20.1001.1.22516174.1401.13.26.14.2 ]

[ DOI: 10.52547/jwmr.13.26.146 |

¥4

Table 2. Different classes of SPI index (14)
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Table 3. Different classes of SIAP index (11)
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Table 4. Different classes of drought intensity based on PN index (22)
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Figure 2. Graph of rainfall changes in Zahedan plain during the study period (\AAY-Y-\#)
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Extended Abstract

Introduction and Obijective: Drought is one of the most destructive weather events that cause
great damage to human societies every year. Therefore, drought indices can indicate the natural
limits of droughts. In this way, they make it possible for us to evaluate at different time and
place scales. In this regard, in the present study, zoning and monitoring of meteorological
drought in arid desert areas using indices (SPI, SIAP and PN) in Zahedan plain were studied.
Material and Methods: In this study, daily rainfall data sets of operating stations in the study
area were collected. Due to the low density of stations and severe limitations of data access in
arid areas, five stations (refinery, FBI, Khinjak train, Pudeh Chah and meteorological
department of Zahedan) were evaluated as suitable during a 30-year joint statistical period
(1987-2016). The selected stations had complete time series and no statistical deficiencies
during the selected statistical period. After ensuring the quality of the data by using
homogeneity, random and discrete tests, the annual SPI, SIAP and PN indices of the annual
time scale were extracted using DIP software and also in order to zoning the evaluated indices
by distance photo interpolation method in the environment. Arc GIS was used.

Results: By calculating the coefficient of variation from year to year during the census period
(1987-2016), the minimum coefficient of variation was 88.7 and the maximum value was 208.8,
it was found that Zahedan plain has irregular rainfall and high variability, which indicates the
Occurrence of drought in the region. Then, by examining the three indices of SPI, SIAP and PN,
it was found that the conditions of Zahedan plain based on SPI indices were 24 normal years,
SIAP 25 normal years and PN 25 years of drought were weak. Also, according to all three
indices, the most severe meteorological drought that occurred in Zahedan plain during 2003 was
related to 2003. The values of each of these indicators for 2003 are -1.49, -1.16 and 25.32,
respectively. According to SPI index, during 24 years of normal statistical period, SIAP index
has 25 years of normal conditions and according to PN index of Zahedan plain with 6 wet years,
12 normal years and 5 years of weak drought. The annual drought threshold for the three indices
is SPI 1-, SIAP -0.25 and PN 80. In addition, monitoring of spatial variations of three indices,
SPI, SIAP and PN, showed that during the statistical period, the northern half of Zahedan plain
was more affected by drought. Based on the meteorological zoning maps of Zahedan plain, it
was determined that based on the SPI index in the years 1999-2005 of the northeastern region,
the SIAP index during the years (1987-1989, 1998-2006) of the northern and northeastern parts
and based on the PN index during In the years 2003-2006, the southern and western parts of
Zahedan plain had more potential in terms of continuity, frequency and severity of
meteorological drought.Overall

Conclusion: Considering that the spatial zoning maps of drought indicate the spatial expansion
and more intensity of critical zones during the 30-year statistical period studied in the present
study, the identification of these vulnerable and endangered areas and The extent of this
phenomenon is also necessary for the implementation of management as well as development,
economic, social, environmental and agricultural planning by the government of men and policy
makers.

Keywords: DIP software, Distance Photo Interpolation Method, Drought index, Drought
Intensity, Variation Coefficient


http://dx.doi.org/10.52547/jwmr.13.26.146
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.14.2
https://jwmr.sanru.ac.ir/article-1-1190-en.html
http://www.tcpdf.org

