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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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Table 1. Values of weighting coefficients associated with groundwater chemical parameters according to the WHO
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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

o 5 Jslo olul 556 auls aili] ol ks I
R2 b Range sill (C0+C) Nugget (C0) Mo Varia
(%) C/C0+C () (&0 5%) (&2ro5)
1400 1390 1400 1390 __ 1400 1390 1400 1390 1400 1390 1400 1390
041 059 0.69 094 27500 25000 0.62 0.61 0.19 0.037  (circular) 5 (circular) 5 S0
053 053 099 099 26700 26700 1.55 1.28 0.001  0.001 (circular) g5 (circular) g5 cr
086 084 085 077 31200 20800 0.27 0.15 0.04 0.035 (Exp&ﬁ;ﬁ al) (Creular) s, HCOs"
038 056 092 091 26500 20000 9.5*10“% 0.001 87+10° 0.001  (Circular)s,s (Circular) g5 pH
052 054 099 099 27000 26500 0.63 052 0001 0001 (Circular) s (Circular) g5, DS
052 055 099 099 29000 30600 0.19 0.19 0.001  0.001 (Circular) s (Circular) g5 K*
051 053 097 099 27700 27400 0.79 0.63 0.03  0.001 (Circular) s (Circular) g5, Na*
056 066 092 099 26100 26400 0.59 053 0051 0001 (Circular),s (Circular) g5, Mg?*
042 065 093 099 25800 21600 0.43 043 0032 0001 (Circular) s (Circular) g5, Ca?*
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Sl Sl
052 054 099 099 27200 26800 0.6 051  0.001  0.001 (Spherical) (Spherical) GQI
094 082 094 095 111700 76500 2.39 2.24 0.14  0.119  cwsS(Gaussian)  ss(Gaussian) Depth
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Figure 2. Spatial distribution map of groundwater quality variables and GQI of Bam-Narmashir plain in 2011


http://dx.doi.org/10.61186/jwmr.14.28.55
https://dor.isc.ac/dor/20.1001.1.22516174.1402.14.28.4.3
http://jwmr.sanru.ac.ir/article-1-1229-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.22516174.1402.14.28.4.3 ]

[ DOI: 10.61186/jwmr.14.28.55]

o3lj e Lo ((gdesne diydo

£y @Lﬁlpul&)’ﬂo‘w)‘bbhﬁmlbw)f)ulumfsuﬁmfua)lmdln)sd&aul)ﬂuw)y
58°0'0"E 58°30°0"E 59°0'0"E 58°0'0"E 58°300"E 59°0'0"E
L L
f n
<(>>z w:QF
s
. [29°0'0"N | sasaiom
29°0'0"N+ 29°0'0"N- 29°0'0"N
ngend Legend
il ) Jasn Laial; Jsin
e-Plain T &aaPlain
o sla-Well sl -Well
Mg (mg/l) Ca(m
" gl/l)
wy High : 125.89 s High : 186.80
20 10 0 20 Kilomet :
M ow: 254 P - 20 10 0 20 Kilometers
DU T i | I
58°0'0"E 58°30'0"E 59°0'0"E T T T
58°0'0"E 58°30'0"E 59°0°0"E
58°0'0°E 58°30°0"E 59°0°0°E 5500°E 58+300"E 59°00°E
f h !
W w
“ -¢-[ w4¢5
s
— lsssibii 29°0'0"N+ 129°0'0"N
Legend
Laia ¢
ot Legend
@2s-Plain Ladal; s>
o daWell [ waplain [ | 100 - 200
TH (m%%h:sstz e aa-well [T 200 - 300
M ow : 506 2 M0 2D Kometets 28°30'0"N- gsso [ ~300 20 10 0 20 Kilometers |-28°30'0"N
| s | I 50-100

T T T
58°0'0"E 58°300"E 59°0'0"E Fem— 55300°E 59°00"E

WA Jls )3 jrblop —o s> GQI (&S 4ad i i 5 (hooj ol S sl o SIS g5 A =Y IS5 4ol
Continued Figure 2. Spatial distribution map of groundwater quality variables and GQI of Bam-Narmashir plain in
2011

A a5l Jols @l pnen WS (o0 e 08 (B b Glapsite S gy slaadd Sl Job o
odas 3 45 amdpo (i3 (GQI) ives ) o cwas jadls il 51 S (W) w3590 (55lel 0,93 (slinl y> ]
ol cawliol yasolisl (gl cuospi ol CutS cuds paw ol Jlods 4y Ggi 51 (PH jusio j2a0) b jzelyly ol jlado
CobS Cubd gl > gl ol Sa s sy p baib g Bl Gy Gl Jled Cowdy Cubd da | Sigpsbay
sloais s il Job s asb e wod e pj ol e Ol as el puiie 3)90 530S 0 J93ds (6 i CoAS
Sl )2 (s 2090 (o5 9 (S Slapite LS il Canl Sl g 0292 Y s gl (glaciend )3 it
ol 0 BT JS3 55 (Wev) wyp j90 3lel 0)93 Cammwty e cnl cudd (B35 5 Jlod (293 St

SEO0E 5°300°E S°00E 58°00°E 58°30'0"E 59°00"E
] N
‘QE '.‘-‘¢*E
°0'0"] [F29°0'0"N Logegro™
29°0'0"N4 Legend 29°0'0"N- Legend 29°0'0"N
Ll dgss
|| <xPlain [ | «2Plain
o sla-Well e la-Well
Cl- (mg/l) $04(m
AL g/l)
e High : 2862.1 e High : 816.66|
2 10 0 20 Kilometers o
I- Sy BT 20 10 0 20 Kilometers
T T T I
°0'0" 920'0", 0'0"" T T T
58°0'0"E 58°30'0"E 59°0'0"E 58°0'0"E 58°30'0"E 59°0'0"E

Voo Jlo 33 psloy — o s> GQI (&S (a3 li 55 g wep) o cutS (clapite SlSe pojg adids —F S5
Figure 3. Spatial distribution map of groundwater quality variables and GQI of Bam-Narmashir plain in 2021
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Continued Figure 3. Spatial distribution map of groundwater quality variables and GQI of Bam-Narmashir plain in 2021
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Continued Figure 3. Spatial distribution map of groundwater quality variables and GQI of Bam-Narmashir plain in 2021
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Figure 5. Spatially distribution map of groundwater depth in Bam-Narmashir in years 2011 (A) and 2021 (B)
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