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Abstract

One of the dimensions of sustainable livelihood, especially in
rural communities, is to pay attention to the agricultural
economy and the amount of income from agricultural products.
In the present study, to evaluate the effects of drought on
agricultural and rural communities, the Rural Socio-Economic
Drought Index has been introduced. The index uses the income
from cultivated areas, the household costs, and the financial
ability to deal with the consequences of drought to take into
account the Socio-economic conditions of communities in the
face of drought. Due to the importance of the Zayandehroud
basin as one of the most stressful basins, Isfahan and
Chaharmahal and Bakhtiari provinces have been selected as
the study area. The course of study includes 29 years from
1989-90 to 2016-17. The classification of the Rural Socio-
Economic Drought Index was performed by the Jenks natural
failure algorithm, and the area was zoned into low to severe
crisis based on flexibility and ability to cope with the effects of
drought in terms of impact on household income. The results
showed that Falavarjan, Khomeini Shahr, Isfahan, and
Najafabad regions were the most critical regions for
respectively 18, 15, 12, and 8 years among the 9 regions of the
Zayandehrood basin. The maximum intensity of rural socio-
economic drought was obtained in Khomeini Shahr and
Falavarjan regions as 6.77 and 6.37 units, respectively. The
results of the application of this index were in good agreement
with the field findings and it is a suitable indicator for assessing
socio-economic drought.
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Fig. 1- The general sequence of occurrence of
different drought types (NDMC, 2020)

FLSuls Elgil £989 o908 a5 ) U
(NDMC, 2020)

o8l Sl s 4 sl ol ) 39y 00 il s ya
ol Galisl ol elanl —ooladl wlpl g JlSiss
JLSiis g5by » 2l 4 aslil Leloe Lol (Wilhite, 2017)
O (63)lae 0wl 0oy lis Glidasd dax lis g S S%e

IR b j oF 8 5lowd (o3 35S Jw ¢yl 1] S galio Ciliyliss
Volume 16, No. 4, Winter 2021 (IR-WRR)

¥



oasls gl Al o3 SISl 090 b s JLSis Ll
30 Jlo 03§l jieS 4 ad s Cand ol sble (gl &5 ol SPI
ol <l (Motevali Bashi Naeini et al., 2020) suw) .
A8 > &ly ojl )3 290l wldag) ) Se (Sis g Jlusiis
Ll & i) St 5 ejng ol Sl ogde (il
s ledal ) gt LIS 9 b sameg L Gl

(Saravi et al., 2019) sl o0

sl i g el ol (eolazsl claodly 3,5 b pols s 4
ol 4 lels phlolal clhanje glsl o ) lis gl
o g2 5 JuSiS ply 53 5yl gl slad] oo wlisl
o b ol 0 g eges Sl slaodhy Ly ol dlly
JuSits (s (2l g ol OVsane I Jol 4l
93 ) 3l odlaisl g o 001y drwgl oliwg, slein! — g3laidl
JuSis Gyre e & odld gdawy glp 0dld diwd
ko ol 113 g ol 48,5 oy 35b elata] — goluail
bl Glge ol 2p)8 b o Canl (60l 01d (Byme (Sl
wigs g bl g 3, Lelais] — oolaitl JuSiis o) oo
Cygo & psSde Al D9ed sl Ole 2 e p )
phbolinl gladije 4 £h 5 ol CYpaxe ol cuns
$2)90 Cygods 9 )b S slp g 335 (o0 iy gl lgls

D9 ge 0303 dngl g b 39j0al5 32 ] adg> daw )

W g 9 3lge -Y
5 \wlao dilaio —) ¥

)I (™9 u,.ou Ty )M9J»§ YEAVWY colue L Ds)o.k.bul)' w9>
SFp oMY @ p ol ase sbhade )l G555 ass>
Causl g1 30 520LS FIDOY 5345 ddgn Covlino > po yiday |,
Sl 3 5 £9y8 (o)liBo 05505 Clell g S5 ymeS” dilato I 45
ol o5 Cmwg J> 4 2550 p 3 ]y G55 VU g
@ 2 b e a5 55 9 )l laglul )5 &Bly (gj5liS
Aog> & dgiowe ddllas Dyge A Wbl ALl Aitwily o
5 ool laglivl ) ade ol (65,0l Fble g 3950005
Olegd gy Slwe  ladiel e 35 gyl 5 Jloe oz
|y ool il 5 oy Uit sl 3y St ouldl el
D9 S Jolo don 5 iy yol cpl g Conl 48 )5 00 Sis o3
los 6o Jlog o392 YU g ool 3lolie 51 gl 3 Wl L
iy oledol il abl o et bl 5l aws (sloo s o
o g Jols (slailnte o 5 Ol 4ol a4 g oo el s

AU g gy aslsr & il 5l g Asl wsly 28 Ll e
Cpiie oyl s ) ke o b anie b oaelyy p JlSis
o bl S IS4 53515 psrdn b1y Yl o ol 3,503
IS SO L pgpgy b ode Glp s b slanl abole
mlolujly 5 wlal 3,SLas ashsl & 26 o ylislo o (claigSay
L .(Gunderson, 2002) 34 o 43 ¥ 6,0l b lgie 4y il
gy ol & slaal —olaidl Jusis 1 Gy opls
bug gl oy gilueygly pas Sl S, Jlsas
Jolgs wyp 4 Zhao et al. (2019) il o o plio (claailobs
5 4515, MSRRI _elazsl — ool JluSiis asls oo
2 eloin] — oolatil JLuSiis oy il Ulg 1, Lasls o)
Shi et al. Lawg *SEDI _asls L alig, obys S9S (shso
Lyl MSRRI &) o ol ol iz ,a 13,8 ool (2018)
A JUSizs polts 5 o 2908 (8,5 a5 )3 L i) 2,
ShrgkiS Mg g Jowe Lalpd @ S (g g WS (o pga
Cand (65,9liS dlail Cuxsg olwlid )5 ob b Lol canl 15555
Josll e 53,55 n o o 23 s g0 41 Byo g 48 a Jos
wr S B | JLsis b egpgy 0 olisglsS
ool (5 ol 0>y JUSis b & s (g ppdpia
cole jl 86 Blge BUS a8 5 @l ol & cud
Wrie salen (B g Cumer (i Wb wlibCuner
Sl slacud b o 6y 5 Leleizl —(oolal (sl
Do 4 09 oo 0 lie g Al oyl dlig Gless wile
sole 38 5 bo)S e Jio s s slaoyy plo b Slojen
256wy (Peter et al., 2019) 55,5 (s pical Bais gy
Sadls —shge adg 3 liyeliS gy cedle p Jlusis
Cuwl 05 plool Daghagh Yazd et al. (2020) lawgs 45" Wl sl
it S 5 ] 30 gy Cadha blsin 3035 S 3
slajg) 2 Jalo 93 18 cpdiee pl ol Jlo glaglu b
Slsy cads ) (s o glis Sl (ad Ol anass 5 Sk
U il 2 Sge Jelss (ool el Joixe (f5y5lis
wslonl 5 oolatdl Jolse a5 oy Sl 3 oy JuSits ]
3590 Bolie o 1) JLuSiis 5l 8L s pdpaml 2 8L i
S wbs J(Wang et al., 2020) wlawsly e jguiS 5l ddlles
S g elazl —oolatdl (68l (sl (Sobel 5 imgs,
Sloye Sl 1) Gl )9S MY pdicunl ialS

.(Sarkodie and Strezov, 2019)

WOA-YA Jloj )50 13 39p000)) ades sl JLuSis o)y
P2 ESIE Uln asp ey i YL Sl I oL

IR b j oF 8 5lowd (o3 35S Jw ¢yl 1] S galio Ciliyliss
Volume 16, No. 4, Winter 2021 (IR-WRR)

I



FRIEYSC.ON S Caw| oJ%J)fum d.n]am)m » 6319 dl‘md""‘““’)@
ol 031y uLwJ 39)°A;?.l} Wb & Cows dJQL.A u¢x§9,a v ng

sSloial — goladl gbasaly -Y-Y

Solol claaalills | 3ud55 cpl )3 Cou dy9e (530005 0y9d )
Mg e 5 ClS g sl sloodly Jold (g5)5LaS sle ool
Jbee ez 5 pleduol il 93 )3 (£l 5 (o5 Y gazme I S o
sy el ol Jos a odlatul yliw s S8 4 g (6)bio 4
Ol sl g 03,5 as WA Jlo 5l sy oyl oledeol il
Sllas j g (ol slaaslils loslisul b g)liso 5 Jlroylo
25 e g CulS GoSl (o 4 G A4S )3 4B)S Ojse
Oned A pli8l oliis aad §l S 4 bayye £l g ol); s
i 5 Jorleer (s3liS leer olojb VWAS JLu ali ] 5
s (65)liS Y gz il Cuadd lsis a4y el o oSy 3
59k Sylis ylKen b olpl Hll 50 03,5 ealizl
P E5siS eges (flad o 4 Cod WWAY 5 WWAY o Jlo
OleMbl oS cusl 03gad pladl b o S &y g yguiiS prdawe
S poe Jols 5jysliS slagsbopoe Sl 4 by

ol 001y Gty 1y puols 585 )0 3l 5y90 AlS 4 ¢ o 2ly;

JaSis (ad L duolxo j3 oalatwl 5550 (slrodly 1y Sere 3l (S
2 ShliS (gobyepe M dwlie b & Wil e (g)ygliS
Sl 31 51 8 Gluoped o o)l olas g ol e
P o338 (o0 (S el oyt )3 WAD (Ss g (o9 (soges
A Cown ‘)9,.;'15 dl.aol;’.wl @b.w 9 ‘5),54594»’ L dlo L] O‘ﬂ‘ )LoT
Pl oliusg) § (s Bblie S5 4y Il dal)> g 4o nss

Sk 0o b pyraw 5 jedigh b (8 ludls (GOLE
ol (S5 da (g 5 o 4l ytaghio 5o 1Yo+ o VL
WSile () et bl s lodel (slegli et
Sarke Vo (VY a¥le (SW)k 5:0ke L Lo b g (920
Jold 558 5 (Bpd Jlod )> Sis de o ps5 (Hly oYL
g 3 st claod) (b (LB e S 5 o sladlion o
2 ogMe iy yioddeo VYo JIVD o aVl S)L L dews
9 Plye gy0ilj Glaaldg) m ade (nl (Lol slaailesy,
Lo ol et Sy ople oKuls  saalssg, (o KLE
el a8 cul (o)l bl ol )3 55z 5 ladign « Kiwygul
5 S5 0 blio CS 5o ggamme 50 iy 39,0005 4
O e buwgie itwn Ol g el slaaliyg, BB 5,5
OIS Jlo )3 caSepie (g YWYF/F L ol slaeilssy,
5 sl d9junly 4 ol oy Be 5l i &S cul san S
» o9Me sliwl cpl > (Isfahan Met. Organization, 2016)
i g e el Sl eslisl sl 4 s glgl kel
A cutS ladgle @3 5 g2 pAS & (o8 4 05 (o0 90
Clas 4 o) odes (b &Y gae Sl U5 )50l 93,5 bl

Sl e

GBS ul )3 ool 350 (651300003 0)93 Jsbo )3 &Syl 4 g5 L
coobaw Slowwds Blod & by jliwpd I aax (VWFA-IYAS)
clgie 4 5l sy (b (slagliond jl g Lledge s
It lad 5l gy ly wlad S wae bl
& Adg> o g 28 Sl b (ol mand g panasS
ool L Ologudi b a5 Canl 0403)5 SIS (wlpos adlate 4
csiadlaie plply A ol o Sz oables 3blie cpl I (S
W dy0 (glaodly Ul 48§ jpo (cawbias Slowands (gl
Gblie b 3udas JB (o 5 (s3LaiBl 5 (65)5LiS slaodls Jols

ol 2 &S ded e Gl 1) ases AlBe gble ¥V Jods il

Table 1- The nine regions of the study area
axllls 3 90 AEQ 3blo - Joio

Attributed region Province Townships included
Isfahan Isfahan Isfahan
Borkhar Isfahan Borkhar & Meimeh
Shahreza Isfahan Shahreza & Dehaghan
Fereidan Isfahan Fereidan, Bouein va Miandasht & Chadegan
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Felavarjan Isfahan Felavarjan
Lenjan Isfahan Lenjan & Mobarakeh

Charmahal va Bakhtyari

Charmahal va Bakhtyari

Ben, Saman, parts of Kuhrang & Shahrekord
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Table 2- The improvement of GVF by increasing
classes in Lenjan region
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Table 3- The five classes of rural socioeconomic drought in Lenjan region
ol ailis j3 sloial - oolaidl JULSUis Slb oy -Y Joaa

Class Number Class Lower Upper Class Number of years in
spectrum Limit Limit description each class
1 h 0 0.198 No crisis 3
2 Green 0.199 0.429 Low crisis 7
3 Yellow 0.430 0.696 Mild crisis 9
4 Orange 0.697 0.897 Severe crisis 6
5 _ 0.898 1.286 Extreme crisis 3

Table 4- The socioeconomic drought index of regions and their spectrum description
Ol b oy g 3blo (cloial - 3baldl JLSis ad L -F Jgsr

Class

Region

Water Isfahan  Borkhar SZELEZ??I V8 Khomeinishahr Shahreza Fereidan Felavarjan Lenjan Najafabad
year

1989-90 1.147 2.469

1990-91 1.041 2.381 3.872 1.574 1.616 2.289 0.625 0.838 1.19
1991-92 1.017 1.885 34 1.405 1.294 1.827 0.62 0.891 0.693
1992-93 0.988 2211 3.571 1.465 1.002 1.337 0.602 0.798 0.675
1993-94 1.204 2.464 3.514 1.325 1.842 1.98 0.635 0.897 0.801
1994-95 1.68 0.765 0.792
1995-96 1.159 2.485 3.355 1.089 2.276 0.535 0.665 0.552
1996-97 0.82 1.982 2.899 1.081 1.96 2122 0.538 0.797 0.89
1997-98 0.58 1.966 2.913 0.866 1.283 1.895 0.581 0.188
1998-99 1.058 2.125 2.654 1.516 0.485 0.717
1999-2000 1.584 2.061 2.212 0.821 0.995
2000-2001 (NSl 18 1.731 0.98
2001-02 1.577 1.206 1.775 0.517 0.54
2002-03 0.982 1.136 0.962 0.354 0.407
2003-04 0.819 0.916 1.347 0.423 0.565
2004-05 0.632 0.672 1.174 0.317 0.27
2005-06 0.571 0.899

2006-07 0.597 0.625

2007-08 1.177 1.395 1.188 1.339 0.429 0.68
2008-09 1.612 1.407 0.818 0.589 1.308 1.44 1.054 0.569 0.845
2009-10 1.123 0.555 0.873 1.449 0.379 0.707
2010-11 1.805 1.171 0.605 0.363 1.725 0.562 0.845
2011-12 1.744 0.554 0.688 0.614 1.805 0.617 0.807
2012-13 1.768 0.769 0.677 1.611 0.696 0.843
2013-14 1.815 0.481 0.805 1.73 0.42 0.524
2014-15 1.636 0.605 0.924 1.672 0.679 0.692
2015-16 1.2 1.277 1.338 1.304 0.494 0.332 0.494
2016-17 0.805 0.906 1.155 0.876 0.57 [0198 0236
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Table 5- Region’s Socioeconomic drought characteristics
Gbla cloial - goladl JULuSis hansuio -0 Jous

. Number of Critical Critical years Critical years  Critical years
Region critical years  years period duration(years) magnitude severity
1989-96 7 8.236 1.177
Isfahan 21 1998-2003 5 7.325 1.465
2007-16 9 13.881 1.542
Kh 1989-2003 14 29.884 2.135
Borkhar o 2007-2011 3 3.972 1.324
1989-92 3 5.266 1.755
1993-2004 11 20.502 1.864
Shahreza 18 2007-2009 2 2.846 1.423
2015-17 2 2.493 1.247
1990-92 3 6.584 2.195
Fereidan 17 1993-01 8 19.561 2.445
2009-15 6 9.991 1.665
1989-97 8 7.570 0.946
. 1998-2002 4 3.232 0.808
Najafabad 22 2003-04 1 5.565 5.565
2007-16 9 6.437 0.715
1989-98 9 12.558 1.395
Khomeinishahr 14 2000-01 1 6.756 6.756
2013-17 4 3.912 0.978
1989-97 8 5.600 0.700
Felavarjan 20 1999-2002 3 2.686 0.895
2007-17 9 9.656 1.073
1989-02 13 10.680 0.822
Lenjan 18 2008-09 1 9.569 9.569
2010-13 3 1.875 0.625
2014-15 1 9.679 9.679
Charmahal va 13 1989-2002 13 41.600 3.200

Bakhtyari
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Fig. 6- Region’s maximum vulnerability (a) and Normal cultivated area (b)
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Fig. 7- Relative vulnerability map in water years 2000- 2001(a) and 2008- 2009 (b)
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Fig. 8- Regional vulnerability maps in water years 2000- 2001(a) and 2008- 2009 (b)
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