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Extended Abstract

Introduction and Objective: This research set out to determine the qualitative and quantitative
characteristics of groundwater resources in Bam-Narmashir plain by using Geographic
Information System and Geostatistics.

Material and Methods: In this regard, the geostatistical method of Kriging and Geographic
Information System was used to investigate the spatial distribution of qualitative characteristics
(e.g., chlorine content, electrical conductivity, dissolved solute concentration, magnesium,
potassium, acidity, sulfate, and bicarbonate) and the groundwater quality index (GQI) as well as
the depth of ground water in the ten-year statistical period of 2011-2021.

Results: The results of the preparation of spatial distribution maps of water quality variables in
the statistical period revealed an increase of the value of these parameters (except for the pH
variable) from the south to the north of the plain. So that from the middle of the plain to the north,
this increasing trend becomes more intense. The results of preparing the difference map of GQI
index during the 10-year period under investigation indicated that the quality of ground water
improved in a small area of the plain and in other areas of the plain, especially in the northern
parts, the difference of this index at the beginning and end this period increased by more than 400
units. This issue shows the severe drop in water quality during this period in most parts of the
plain. The results of the groundwater depth change map disclosed that, except for a very small
part in the middle parts of the plain, in other parts of the plain were observed a drop in the level
of underground water reported to be 52 meter in the most western part of the plain and on average
about 9.8 meter in other parts of the plain.

Conclusion: The results of this research showed that the quality of ground water was good for
drinking purposes in a very small part of the south of the plain as an except, having an unsuitable
for drinking purposes category in other parts of the plain. Overharvesting and lowering of the
aquifer's water level has caused the rise of salt water and the interference of the salt and fresh
water table in all areas of the plain especially its central areas, which the continuation of this
process can increase the salinity of the aquifer to such an extent causing deterioration of all
activities in agriculture and animal husbandry in the region. Furthermore, in the results of
quantitative study of ground water indicated a strong and increasing trend in the amount of
exploitation leading a decrease in the level of groundwater.

Keywords: Bam-Narmashir plain, Drinking consumption, Geostatistics, Ground water quality
index, Water level drop.
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Figure 1. The location of Bam-Narmashir basin in Iran and the location of selected wells in the plain

n

y(h):znl(h)iz_l: [z(x+h)-z(x)} (V)
o eljl @ ad,y ay cladiges cain dlass n(h) ol o o
h wile asete dols
X alag; 3D 0w odalin e :Z(X)
&S sl (XH) Slaiss 4y abaii 93 5 yuito jlade Z(X+h)
Sy 3 o I h alols a

h il b Ysese &8 cul h &b bacis slaw ol b
4 calio plS o lg dls o pl 10 355 0 oS s dlis
Lo 5yl ol 85 08 Obal by las ksl
A plsl GS+ (g)l8le 5
Sowess S a1 ylol (3005 055 5 oMl (0
sl Voalaly & g0ty Siom S

Z*(xi):iﬂ,iz(xi) (v)

Ai Xi alais 2D Z odis ssalie Hlide ¢Z(Xi):oi DS
Z*(X) o Xi dlads > Z )lade &y 0. 03] Cuns Cuonl 54
Delgado et ) wib o X dads ;3 Z ol 03) (eSS e
(al., 2010
GQI (ixojp; o S (adls (Bais aabl
CouiS asls ol el Canddy )y )90 slroly 51 S ym
oadls Hlade @l (ol 1) O oS calisee (gla yral )b o

29°0'0"N+ -29°0'0"N
Legend
Laialy s S
28°30'0"N -28°30'0"N
[ 51 23> Basin
[] eswpiain 30 15 0 30 Kilometers
. sa-Well
58“0"0"E 58“3"]'0"E 59“0"0"E 59"3(‘)'0"E
GRS (W9

OFes Jlo i 3 e Slles plosl Sl
FY olaw bl glaols Jowo j3 osd iy p O (sladiges
5T 3,90 (S (gl it Jlai 5l g Jitto olSylojl 4y ceigad
(Mg?* Ca*" Na*) b 551 Jolis o puse ol 28,5 13
EC TDS pH (slapiio g (HCOs S04 CI) Loyl
lodiged 4325 5 alKtlojl Sllas I uy asb] 53 . g
5 bl o T 4 pludl (&S (sl l5ee i 51
S @ A s e 9 plSo)ly sloyiell s
JBley e ) Situglinlgy SaSa dayiie ()l
L 5biayse (gloals SSb oSS Cgs pizron .05 ArC GIS
Al 03 Sloj o3l 10 Slpudd wyp) Baiod Bid & ds g
mojp) Ol CueS g CurS claodls (WA-NFel L3
hilaie O Slillas €8 45 511 Jlo ksl 45 b o
W and le S il

Sy S psboas odlsy Ll g 455 5 (6ol (e 5L
3UT (L)1 2303 s Al yo 93 4 Kilg5 o (6 lol a0 L]
Jo S bl ol ()l 50012 81,5 )05 b ()5 Lo
> (rends g 039 Lo s 05 SO s (Sl s
w505 293 N(N) 2laws (5,8 b 35 0 08wl (31,555l a5
4 Lod s o jlade lladly 0SS Gl a8l alols a4 oS
Dgui oo duobo ) dlayly &1



AR

oljepues Loy cgdadne dido

1] e Candey ¥ ala)
q;- Lx100 (%)
GQI a3l coles ) .l (MY/L) s y3 Ol diges pd
2] oo Cawndes O abail
i1 Wi

(A
W, ®)
bl 2 GQI asli aulone )3 b jiie S S 2 (0
Potop & ) Wl e cawds V Jodo I WHO »)luilel
(Mozny, 2011

GQI =

VEY i) VA ojles /oo )las Jlo sl 09> o prite dolidiang s

aslis gy Wy e & LS o cuS S o2 b ol
5 Sl g VAAY Jlo 3 asli ol 3s5 eslitul SIS
ol 5928 > NasUNo el CudsS’ ) slp o)Sar
o) awlxe .(Delgado et al., 2010) s 45 a4
s Jold WHO 5 T oS 3 usbil ol 5 sl
Fabl sl & 8Bl ge (23 )iy ol P 1Bl 0 dl e
039 S woj; 2l CatsS ) o) (i ool 4 a9 L
Dgd o 0 (olanld by I ol
Yo ) oslil b 4 Canl L jg dmle pgd plS
..\ﬂdo Cawddy
Wi
i1 Wi . ")
Pl by ol )y slaai N g yial )l o 5o Wi ol o a8

VVl.:

(WHO, 2011) WHO 5,15kl (ol (siwelisl T oloowsd (sl yial)l (555 culpd polie =) Jgis
Table 1. Values of weighting coefficients associated with groundwater chemical parameters according to the WHO

5 09 039 WHO 5,1t e
Relative Weight (Wi) Weight (wi) WHO standards (s) Variable
0.122 4 200(mg/l) lalgS07% (Sulfate)
0.083 3 250(mg/l) L1,IS(Chloride) CI
0.083 3 150(mg/l) oly,S o (Bicarbonate) HCO3
0.112 4 6.5-9.2 auwl(Alkalinity) pH
0.139 5 500(mg/l) Jelee laols l5.e (Total Dissolved Solids) TDS
0.139 5 500(umho/cm) oSl colan (Electrical Conductivity) EC
0.055 2 10(mg/1) sy (Potassium) K*
0.055 2 200(mg/1) 2 (Sodium) Na*
0.055 2 30(mg/l) 2 s (Magnesium) Mg?*
0.055 2 75(mg/l) IS (Calcium) Ca?*
0.112 4 100(mg/1) s> (Total Hardness) TH
1 36 JS" o159 Total weight

o) ik col > 05 AICGISI0.4 (gl py
05 pbsl ¥V g pell a3 ls

3y50 slaol> 51 S o 10 GQI Ladls ausles 1
b 3 4adld () S @iy 448 ad 4 plidl o)

b T i Ban | GQI (a3 satih Y Jpio
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Table 3. Statistical descriptions of groundwater quality parameters
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Table 4. The results of geostatistical analysis of studied parameters
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Figure 2. Spatial distribution map of groundwater quality variables and GQI of Bam-Narmashir plain in 2011
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