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) In the ecosystem of dry and semi-dry areas such as Iran, groundwater is considered
Aquifer, Kendall rank  the main source of water supply. Currently, excessive exploitation has put these vital
correlation test, Groundwater resources at risk of destruction. In these areas, it seems necessary to investigate quan-
titative changes in groundwater resources. For this reason, Kahorestam plain located
in the northwest of Hormozgan province was selected to investigate the long-term
unit hydrograph of Kahorestam aquifer, zoning of groundwater level and determi-
nation of groundwater flow direction. In this study, measured precipitation data and
groundwater level during three five-year periods and one four-year period were used.
The unit hydrograph of this aquifer showed a downward trend in the study area. The
zoning map of groundwater levels indicated that the highest and lowest groundwater
levels belong to the first and fourth periods, respectively. In each of the four periods,
the highest and lowest groundwater levels were observed in the northwestern and
southeastern parts of the aquifer, respectively. The flow direction maps showed that

time variables.

Received: the dominant flow direction in this plain is from the northwestern area towards the
11 August 2023 southeastern part of the aquifer.
Introduction:

Water scarcity is a serious concern in many countries. Governments are still trying
Revised: to access more water resources and meet the needs household, agriculture and in-
08 September 2023 fiustry needs. The imbalance bet\yeen water supply and demand leads to a reduction
in groundwater resource. Accordingly, the present study was conducted to better un-
derstand the quantitative status of groundwater in Kahorstan aquifer located in the
northwest of Hormozgan province.
Accepted: Materials and Methods:

28 October 2023 In this study, precipitation data and groundwater level were used to analyze the unit
hydrograph of the Kahorestan plain. They were also used to delineate groundwater
level and flow direction maps during three five-year periods and one four-year period.
In addition, the Kendall rank correlation coefficient was applied to determine the sta-
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tistical correlation between time variables and groundwater level measured at each observation well.
Results and Discussion:

The unit hydrograph of the Kehoristan Plain showed that the overall trend of groundwater level
during a 20-year period (2002-2021) is downward. The decreasing trend groundwater level indicates
excessive extraction of groundwater and improper recharge of the aquifer. The significant negative
correlation coefficient (at 99% confidence level) with the time variable also confirms its decreasing
trend during the 20 years of the study period. The zoning map of groundwater levels showed that the
highest and lowest groundwater levels belong to the first and fourth periods, respectively. In each of
the four periods, the highest and lowest groundwater levels were observed in the northwestern and
southeastern parts of the aquifer, respectively. The flow direction maps showed that the dominant
flow direction in this plain is from the northwestern area towards the southeastern part of the aquifer.
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Fig 1. The hydrograph of the Kahorestan plain during the statistical period of 2002-2020

Conclusion:

The unit hydrograph of the Kahorestan plain had a downward trend during the 20-year period.
Groundwater level showed a drop of more than 5 meters during this period. The groundwater level
in all observation wells demonstrated a strong positive correlation with time. The investigation of the
zoning maps of the groundwater level indicated a significant drop in the last ten years of the studied
period. This drop was attributed to the uncontrolled withdrawals from the aquifer. The general direc-
tion of the groundwater flow in the studied area was from the northwest to the south and southeast,
which in the first two periods of the study, the flow direction was aligned with the direction of the
dominant slope of the plain, but in the last two periods, the flow direction was reversed, which was
attributed to the high density of production wells, excessive withdrawals and inappropriate recharge.
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Fig 1. The Geographical Position of the Study Area in Hormozgan Province
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Table 1. The result of the Kendall rank correlation test for the measured groundwater level and time
variables in observation wells

65|.\.QL3~0 ol>
Well Observation

Correlation Coefficient

1

O 0 N N LK kAW

e T T
B WO = O

15

bl 515 Sl
Average Groundwater
Level

-0.624**
-0.877**
-0.871%*
-0.680**
-0.982%*
-0.981**
-0.979%*
-0.660**
-0.932%*
-0.765%*
-0.881**
-0.772%*
-0.515%*
-0.621%*
-0.145%*

-0.944™

2252 0 (5l e pelan¥

2 et e slaoly Sl 6,18 o e 21 N
S90S slwolzr (6130 2 dasi 9 (g A
G2l czrse plysul Jod 5 (e (25 50 Ges
(Kiaetal, 2019) cwl ooy Goos sl 3,5 mlaw
o y30 33 (S O 1y anaiy loaids
Gz Sloj

g 99— o0 alaxNe V(@) JSb 0 45 5 bolen
B s allae 5550 0550 (sl (b (o5 ]
ik ol A azg Lol jdte ;Sa b0
Ot Slyul G 5 (Brb Jlob Lo iz
= Jlomd 5 ot laced g ei ol 5l
a5 0390 ol (b 5o 1y (i O 5l o i
T s P0) UKt amg Ly il o s 4l
0 o aalllan 9,50 0590 (ymnagd (b (i) 25
ol 0y80 ml jocwl oo lowg o e FA
e 5y g (Fd Jlod Lot 50 (e
S B Gl 55 6100 e laoly ST 4S

Journal of Drought and Climate change Research (JDCR)

Winter 2024, Vol.1, No.4, pp 57-70

o=l ol ailaie (ol ey Ol 55 50 (tels
2 i slaol s (als wsy s5 s (i
ol ol jlacile y aslal 5f bl e bs iy
Adeli et) scuils 2l sl JLwSis g iy
S a5 sylS OYAA) o5 es ¢ LS (al., 2018
=l ads; 50 2 il Gl Ll claglss]
slogiz wibee wein; ol 5 2l
slaol jo g Cwopml jo 4 ol Sul ol Jli
oS g =il Bl ag) il e adlaie CJlE ot
) =als ads) plysul sVl 5 (g sl
36l im0 s (i1l oy oy das Ay adols i
G 4 (lesul adss o]l ez of alin
S Gl e )0 g alidee Sjlas ol 5l (56
azg Lyl oad es dad plysul ey o]
Ol ©)g—ots LS es 0piw andns a Syl 4y
5 9 mdis Dy Olsml (i At S (i
S5 6yl e el i o B lae ol



. e g b 5T 5 Gl s S e 54 s

Sy o9 Gl 0 (V) USb an a g Lol 00g
ol ccils p g asls etz poals gy SVg5s
A G i glooly o> Ldoan 50 )
otz Jl pals 1 el il i3l LB e 0

27°200'N

27°150°N

27°100°N

2°50°N

R e T RS S e

55°300°E 55°350°E. 55°400°E 55°450°E

30 Jolae g 00—, o A 4 ;e O 3l el 005
0393 4y Jlow gy 0,90 S (b o Iy el e
il e (1 S8 i slagi b gy
0199 Ay S 0,55 ol 53 (b 03 2l Sl e
ol zlhw Y(e) S 3las .ol oo yo 5 LS

i aalllas pow 0,90 ;0 ;e YV II-Y 51 e

27°200"N

27°150°'N

27°100'N

27°50°N

5 I00E 55°350°E 55°400°E 55450
z
N £ k N £
a w E[§ % b w £ |&
S N
z E =
2 2 r‘ . 12
o . - ;
z Z z
5 5
Legend It i Legend =
3 £
& &
Groundwater Level(m) Groundwater Level(m)
| e
= I -
[J12-16 [J5-20
o DR
z
- o 2 4 8 12 16 z .3 - 0o 2 4 5 2 16 z
O o™ == i kilometer Fe
%50 £ 5| mHuw g
T T T T T T T T
55°300°E 56°350°E 55°400°E 55°45'0°E 55°300°E §5°35'0°E 55°400°E 55°450°E
55°300°E 55°350°E 55°400°E 55°450°E 55°30'0°E 55°350°E 55°400°E 55°450°E
zE z
N H § N |2
C o d 8
w E |5 w E |®
s S
zZ z
(= &
z§ z
Legend te 2 Legend =3
LR 4
Groundwater Level(m) 2 Groundwater Level(m)
. -
[ -0
1-15 [n-1s
I v6-22 I 16-22
z
£ = 1] 2 4 8 12 16 £
[ R o2 ¢ 5 2 i3 -;;g B 2233 2 L2
B E5 Elw-o k
65300 56350 55°400°E S5 450 55 00E 55 350E 5540 0E S5AE0E

SIFAS Aluylez 3 (©) IFAB-ITAY (D) 1FAoITAS L) WAIIYAD (lo) glbo,95 o3 T 3157 gandigy Aldis.¥ S

(d)1vaa

Fig 3. Zoning map of the groundwater level in the time period 2002-2006 (a), 2007-2011 (b), 2012-2016 (c)
and 2017-2020 (d)
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Fig 4. Zoning map of the average groundwater level in the study period (2002-2020)
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Fig 5. flow direction map of groundwater in the time period 2002-2006 (a), 2007-2011 (b), 2012-2016 (c)

and 2017-2020 (d)
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