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Figure 1. Jazmorian watershed and its location in Iran and Sistan-Baluchestan and Kerman provinces
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Table 1. The location of the rain gauge stations of the ministry of energy

By bl e ol Jib Bl @y ) bl o gl b oSy )
Vo5 YA-0\-0Y OV-¥¥-01 39,8 WY YYSY Ya-)Y-of OF-Y¥-0V b ol gl )
Yove Ya- - F-vY OF-Y\-00 Slabo ¥ INE YV=\\--Y Fe-¥0-)4 ywes dw SbL Y
Y5 YV-00-\§ OA—-5—-¥ ST ol \0 YYOA Y-V ¥-FF O5-Ya-+A SU ues Y
V00 YA-YA-YY OY--A-\Y Bl bl b VS SEA YA-¥V-+0 OV-FF-\Y s ¥
¥Y. YY-¥A-YY OV-OY—+A &S ali Y INZ4 YA-YY--4 N A ol douti> o
YAy YA-03-Y- OV-Y5-ov 5, sl A ov¥ YV-0V-+0 OV-YF-vY SKone 5
INE YV-OV-- - OV-¥r—- . z5eS 4 o4~ YA-10-Y4 OV-YV-Y¥ RS Y
YA+« Ya-yY-- . I AR s Y- Y YA-Ya-\Y OV-OY-YY Culy B A
YAA YY-Ya-\¥ ST SN YW LS ) 23 YA-0A--4 OV-Ya-yY RIS q
FYY YY-¥A-YY OV-OY=+A  axld Fpdll @8 VY Y.y YA-Y =5 P T oyeld \
£¥) YA-YS—\A OV-¥A-OA osibe Yy v.q YA-FA-) - OY-¥a-YY zss cubd 3
¥V- YA-+ o —¥Y OA-YO—-Y  lwdsS dlies VY WYYE YA-FY-1) OV—+A-YY aBsiel — 2UT g Y

9 c.))si Cwdy |) um ‘S:LO) o)b ;g: dl).) U] wi)L.A
oS )l jlsme Sl 20l ) )
5 asbo | yiin (SW,b Cyre SPI Coto polde 0S8 o
ang bl dlo 1 268 (o)L Gyme oy o pdlie
5 il (it polis jolay SPI plie oS0 Y oo &
SLaSias g989 By me iy ,ieS Ly =) 4 o e
SlaSiss 4ol sasmdyLis o] coite polie g coul
5 Mckee alwg 4y a5 o0 dluliwl (Su)l jasls
(CZ1) furr Z b 03 W

— gy pow andy) i bl CZI a3l
laosly as 15,8 L (VA)cwl a5 IS 5 yala
PSS (e S9 A S gpm &298 5 SHL
@iz L aca b g CZI SPI ol is ¥V Jou >
ol 0 &3l Jlaslis

(SP1) ouwd 3 laitias! (i b (el
b g Gy jelate 4 (V4) il Ken o Mckee
Slej slawliie lp ()b 39008 (s 9 (JluSits
Syluliwl oyl jasls hgy aale YA 5 V¥ Y & Y
cdb) Jlusias baw o 55 00 .00l dnwgs 1) 0l
o> bl b 5 Jlwsis il jelate 4 oo
sl SPI a8 s olizl SPI asls §) S g,
Sles slaojls gl iyl Jles! ol s a8 cal
g adgl Hla i Mol c pn g 2045 o0 duwlre Calise
7 o) S e g JLslis s () 4 S8
NS Slss sloosly ol )3 oyiasd 4B Ol @l
L soae L Z oya oS 8 L5 ol (1) s35e0
aeady (S5l bl bl 4 jasls ool sl
Dgis sa Cyens dilaie ya el olgsdd (ylel 090 Sy
5 Ul alie s M3 (el ol aube gl

SPly CZI b yasls olul p JLSiis cundy soindib Y Joas

Table 2. Classification of the drought condition according to the indices CZI, SPI
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Table 4. Calculated correlation coefficients of the drought indices
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Table 6. The characteristics of selected semivariogram models
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Figure 2. Zoning maps of normal condition (a&b), wet condition (c&d), sever wet condition (e&f) and drought
frequencies (g&h) according to SPI and CZI indices
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Abstract

As one of the most important natural disasters “drought” is a phenomenon, which has an
important impact on water resources, natural ecosystems and human societies economic, social,
political and cultural from the point of view. Therefore, it is essential and inevitable to create a
proper management system based on the recognition of the drought characteristics including
frequency, severity, continuity and Sﬁatla| extend, and its monitoring to reduce the damages and
its consequences. In this study, with the aim of better understanding of droughts in Jazmorian
watershed and recogpnlzm d? and wet periods, eight special characteristics of drought were
studied using the SPI and CZI Meteorological drought indices and Geographic Information
S?/stem (GIS?. For this the rainfall data of 24 rain gauge stations were used over a 30year period
of 1983-2013 and the drought condition were assessed. In order to interpolate and prepare the
most suitable zoning map for the studied features, Kriging, Co-kriging and Inverse Distance
Weighted (IDW) methods were selected and compared. To select the zﬂopropriate model for
fitting on the experimental variogram, the ratio of Sill to Nugget was used. To choose the right
interpolation method, the mean absolute error (MAE), mean bias error (MBE), root mean square
error (RMSE), and general standard deviation (GSD) were calculated then selected with lower
values indicating stronger spatial structures. The results showed that in studying the majority of
drought features, the co-kriging method was better than the other two methods, and the SPI
index evaluated the drought condition in more detail than the CZI index. On the other hand, the
Jazmourian watershed, especially in the eastern part of the province of Sistan- Baluchestan, has
a relatively high sensitivity to the drought phenomenon, in which increases the frequency,
continuity and severity o drou%hts to the eastern and southeast regions, and affect the
inhabitants of these areas heavily by the consequences of the drought. Therefore, it is suggested
that in macro planning and drought management plans for Jazmorian watershed, studying
drought in different monthly and annual time scales and providing a suitable strategy for the
management of drought in the highlands and plains areas separately.

Keywords: Meteorological Drought, SPI Index, CZI Index, Interpolation Methods,
Semivariogram models
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