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Figure 1. Geographical location of the case study in Mazandaran province and Iran country

W0)5 plul yeng g 313 p0 olo g0 > (WWAF-IYAY) 4
(SWI1) 5 laitiw! O mlaw ad Wi

Sygods |y 0l g oyaw ol Liald asls o)l
o by g Voo ¥ Jlo 3 93,5 oo ojlul puditins 2
sor P Seein) @l ey ghe clleg Gl
daly olol 2 5 (F) 08 &l Sojglgyn o Jlusias
Dgud oo duwle )

VVij Vvim
SWI=——— (V) datly
c

Gi (& )09 dl.aml% Q;La_‘i @W‘ Gla.u :Wij ‘uj JEl oS
o GBlyzdil 1005 Sliwn] ow Jad Sle Wiy
0 » Jlsis cus jasls cpl Gelel o (F) il e
odiddlis SWI cute polie oS 29 o (glypmudts dilo
L JlSis pas onmdylis “j o polie 5 JSis
0 Jss2) ol Jloy Ll
(GRI) (w5 I gbo a3 WS

2 () Oer 5 grmoio buwgs )b (sl pasls )

Seiod )
5 dow 4 bayye slrodly lunl gaiss oyl ploul cas
3ok dye cubd gytagiy sloly i o il
25 B bl Gl laglaie Ol elpuw <8 i
Bl g bodld (giluwjl g Mol 5 oS s b el
b slooly il 5 olel slagysel gl b @y sloosls
TV bl 090 Jobo b oly Fo e Y5k o)Ll 0y9
sslateds coles Hd S Cbl (WAF-IYEY) dlle
390 03900 53 woin ol JLSts (il g et
o daw g (GRI) (ioj; ol it slopadli adllas
A DY & & X Sl b ) (SWI) oas 5kl
M.S. Excel sk jlisle s )> Wols IS (sl anle ¥A o V¥
Olpdd 5 b S L0435 duwlxe Minitab 4 2016
Om g JuSis b e g padld 0 ol S
Copn 510 b s o IS s 5 s bolie
bl 51 odlatwl b e 550 ddlaie suejp; ool
iy ol boke sy 5 (GIS) bl cledl
(AYYE-IYAF) (\WSF-ATVE) ans ¥ (gl (IDW) LuoSns


http://dx.doi.org/10.29252/jwmr.9.17.269
https://dorl.net/dor/20.1001.1.22516174.1397.9.17.18.0
http://jwmr.sanru.ac.ir/article-1-725-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2024-04-27 ]

[ DOR: 20.1001.1.22516174.1397.9.17.18.0]

[ DOI: 10.29252/jwmr.9.17.269 |

VY o yasls jl oslizul b e pj ool JluSias Sy g e @lyuss il

(V) wibe ol 55 adlllas 3)90 adbate cwlidSiw
e Cany i Ay bl GRI asls

GRI = Dy.m Hpom (Y) ‘\JQJI)

csD.m

Moo > wojpj ol g 4l (55,1 BRI il ,> oS
¥ Jw imole »  Slw! mew o5, Dym &y Jlo
Jbo D (sl M olo bt g sloodls 5uSole o
D d‘ﬁ m ol @L;M‘ C“a“" Lglnm.)l.) )ln.m L.él)?d] OD.m
b 0y JuSis oas Lasls )l ool Ul
SWI jasls nSep ol palie & 29d 0 (siyopuds

() Jos) 2o

4 oasls ol g8t s Sl g Ghalejl Wl gl Y8
oy Jlo ¥e b adld (n 5ol g (e Clye
ob cas (V) cwl ord Lialesl ond (gilwans
035 plgie 4 a3l ol ) e o] Jlusias
s & b (glaysaS plo g lpl o slesel B 5 wide
023l ol ClblB oy Sere (V) b 0 odlatnl 03 pinS
I Br o Ul bege bl @Vl (Sten
Ol Juad (sla JLSts iy ) 0je el
2 oje b S Candy adls pl o A8l
o il b 53 050 asj o Gy 1 ok
ol polie (IS yeb g 0) Gliwej Jad sl 4
Gluogad & Coud 5 )b obj SKe Ol jasls

Table 1. Severity classification of the SWI and GRI indices (Bhuiyan et al. (5), Mendicino et al. (20))
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Figure 2. Spatial distribution of groundwater droughts using GRI index in Sari-Neka plain
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Abstract

Decrease of aguifer recharge, Increased pumping through deep wells for agricultural
purposes, increases in temperature and evapotranspiration, climate change and change the type
of precipitation induced reduce of water level and water table which is called Groundwater
Drought. Identifying, monitoring and characterization of drought is very important for water
resources planning. The object of this study is investigating temporal and spatia variations of
groundwater drought using Groundwater Resource Index (GRI) and Standardized Water Level
Index (SWI) in the plain area of Sari-Neka. For this purpose, groundwater data of 40
piezometric well from 1364 to 1394 were analyzed. Thus, GRI and SWI indices for time scales
of 3, 6,9, 12, 18, 24 and 48 months in Minitab and M.S Excel was calculated. Spatial extent of
ggoundwater drought in the plain using IDW in ArcMap 10.3 was obtained. The results show
that the severest drought in 3-month time scale using GRI index in Shahrivar 1394 in the
amount of -93.3 and SWI index in Mehr 1394, with value of 86.4 occurred. Drought spatial
changes in northern parts of the plain are related to Mordad 1384. Zoning maps indicated that
Mordad highest amount of drought and Bahman has lowest value; the most important for thisis
pumping water from groundwater aquifers for agriculture.

Keywords: Sari-Neka Plain, Groundwater Drought, IDW Method, GRI Index, SWI Index
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