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1. Electrical Conductivity, EC
2. Al-Senafy
3. Geographical Information System, GIS
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Figure (1): The catchment area of the Dargaz Township

s 2l gle (A5 oL

53 Laelr Ol (lel Sledlbl (Sl 51 eslizal L
Jw Yo Sy e 5 5 cadose o gladla
S sl s ol o BULL 51 (1TA0-1YVO)
o3laul b ol 5o 5 d gduag GIS Laee 55 Laoly
5t mad s O oS Ol pis 128 () Jsi
ERUL Y ) .,\JTJ.A\JP'- @;4{91)\; Cla.‘g;.é\ L
(YO O e 5 ALOls 5 Y410 Ol

Sy ol Sl pasles s Sl s g b WS (V) Jyus
@Y\ F OKen 5 Olslias)

Table (1): Classes and degrees of risk of groundwater drop
index (Zehtabian et al., 2014a)

d;:ﬂjﬁijalolm;:bb JUERINC JUSI PN
(Al S 2 7l =hobl
] e S \
Yoo VS Y
Yooy Lo gt ¥
R ks ¥
200 L A o

G gy 5 esls 5,5l mexr

i 2l s

i o partan Ol pl Sl Gble Condy 4 ax 5 L
5 omenind Sl mbie Sl ans) oy Sl sl 55
53 oS s e Ol gie s OF ool (b (nl Sa3 s
A e g Lg\ﬁqék_;‘ sl slasiss plas
Ol ok oy e d 4B Sl s Sl500L
CnS Sl s 33 5l s ol Sl Sl Sl
ol oS L}_:.:A)'ﬁngck_wc,_é\u»l_;J_uLa
o ool oSS s (sbe st il e 5
Gludigs 5 A3 55l gl A eslinal IS s ol
Ll 3l e s o ol 0l 1S sla sl
03 S S sl e i L s old 5 basls (bl
Sz S gy A eslinwl Are GIS (5158l 5 Jasms
30 S e (58 5SSl ay DML ne s
350 550 bl SKloen 53 35 50 Sldalie 51 Jas
OLes 5 aluolsy T OLKas 5 O smails) S

YA

1. Johnston



va 03 315 P (o Sloj Oy 1 (S (2130l s b3

(EQ) S, cuylin jasls s Sl s 5 b WS () Jgi
@Y V¥ O\Ken 5 Ololia)

Table (3): Classes and degrees of risk of electrical conductivity
index (EC) (Zehtabian et al., 2014a)
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Table (4): Classes and degrees of risk of the Clare index (CL)
(Zehtabian et al., 2014a)
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Table (2): Classes and degrees of risk of the index of sodium
absorption ratio (Zehtabian et al., 2014a)
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1. Sodium Adsorption Ratio
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Table (5): Groundwater Damage Severity Classes (Zehtabian et

al., 2014b)
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Figure (8): Map of the Risk of Groundwater Drop Indicator in the 20 Years Period (1996-2016)
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Table (6): Classes and variations quantity parameters of groundwater

w.i&bl) Ao s (L) colns Qu 09 u.a:-u-
NS VIYFL/a st s ASITVO
V/A¥ NPV .S
AT VIYS /0 et VYFAGL)FAS ’*{_
\/9) Vs s «
44/¥A VYY Yy N EORIIN A2
/Y Yes/s oS {
44/Yq VIaAQ Y sty DI '
OV fray s
0/A4 £4045/) ey AITVO
¥ YA O oS
AV/VS FYOTAA st
1140 ASFE/A s \TAG-YA:
oYY \$ /Y L e %
AV/SA FYETEIA st REORIVN :
/Y AYOA/ s I
«JOA v L e
/AT FAV AN st DL
0/%0 YSYO/A s
/4 Aty L e
VT YroaN 5l s oS
VA/S OFATY/D L gt \TA-ITVO
\Y/54 a3y V¥ A
Y/Av YT/ L sl
O/va BT 5l s oS
ONAS VY L st \TABATA: %
¥\/08 YYESA/) K k
f/08 Yaxs/ ¥ L e {‘
/AT YO YN b s oS BRIV T
OO/VY FAYYVIO o g2 (‘;
YY/PY YYFEAL Y ks '
$IA? YAVY/¥ RIS
\/¥4 A/ el s oS RZTREZY
VY/es OYYas/V L e
YY/fY VPYPYY Ll
YA Yorsy RIS




AY

5 5 -
¢ & 11 | B e Lt
2 P e o — - :v—--'l’ 3 S —— 2




DA st 305 21 (e Gilo) Wl 1 (o (i pbly S 25!

B S e T

o ——

w. ¥ -F

-

)b e e
-

~—

TErETrT
b e ———
E:
LY e
. s
3
3 ~ m
~ .
—— |
~ 8 '
I

ki s B
et
IV |
sexii gy
e
Pl S
i ginams R
v g |
baugn
s ey B
b e
» > - >
|
|
|
|
i
|
i
} -~

o e I

e
s
s

T

5 S

g

2 o
Sl

=

g
—
s

=

4

4

3

I

2

e 17T 1T e

3y dibaie 53 ) e ol e s Sl s AEE el gduaig ddlaie IS s oSile sles 4 ax 55
Aas e Ol adlas 4S5 WS Lesliw by e lib ()8 usly s s
W) S8 ol o osls Ol (V) K3 55 e s ol



WAV (bino o giamm 0 5lot ot Jluw ((ybls pammamngST (oaodien (g s oole alzo

1

AY

N

+

-1“
e

fati i
T
YN

U‘q‘\

¥
Rl bl

z 7
4 HEH HE
i 1l :
E | [y = |6
I g
S o I e i
E' 5 = 5 E' & S
B P
£ Wt e £ wllsypdos o
T it e 0357 w 1 ”mm S_\ o 0357 W 21 =
WMOUE  WWYE W et wwrr et WeTE WeTT Wt WerT tewer  awer

FVeven FPeves FFeven FhAvees [ .
N
& s
: L 3
< <
b3 £
Loial
EE . 9 anlliae 3 590 ailaie 350 L EE
A sSee GbLc
o323 2T Hlae s Ol 50
i s s -
FS =
» ~
daw gio
3 - ]
£ ’ b P 3
.- N m—— oneters .-
w2l sl 036 12 18 24
v ' ; v Y
[ 2 PFesen PPeces PAeses [P

Y Jsa) 3,8 o 13 e

Tl Sl a5 b as e 0L gl oS b0k
s o) CekS RS b et Ceand s O



AD 03 315 P (o Sloj Oy 1 (S (2130l s b3

S P RO R TPURPIINS S U JRCHUC SPRUIN-X SICH S PR TR CaE (ORI PR TS

Table (7): Classes and changes in the quality and quantity of groundwater and groundwater standards
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Expanded abstracts

Introduction: A lot of part of Iran is covered by dry and semi-arid climate. In these regions, due to the lack of
rainfall, agriculture is heavily dependent on groundwater resources. The continuing drought in recent decades
and the excessive withdrawal of groundwater aquifers for agricultural development, has led to more land
degradation and desertification. Understanding the quality and quantity of groundwater as one of the most
important and most vulnerable sources of water supply in recent decades which is so necessary. For optimal
groundwater management, it is necessary to collect sufficient information from a set of quantitative and
qualitative characteristics of aquifers in different regions and to be evaluated in appropriate ways. Therefore, due
to the importance of this issue (non-systematic use of water resources for agricultural activities), the present
study aims to assess the process of ground water changes due to the agricultural activities in Dargaz county of
Khorasan Razavi province along with the presentation and proposal of management plans for risk reduction
Desertification was carried out. Demir et al. (2009) investigated the spatial variation of depth and salinity of
groundwater in agricultural areas in northern Turkey using the statistical method of the earthquake. The results
of their research showed that the eastern part of agricultural lands in the middle parts of the Black Sea, which has
poor drainage, has the highest salinity risk. Akbari et al. (2009), using the Geographic Information System,
studied the groundwater level in Mashhad Plain during the twenty years and estimated the average annual loss of
60 centimeters. Their results indicated that the increase in the number of wells in the area and drought, were the
main causes of groundwater subsidence decline.

Methodology: The study area is located in northeastern part of Iran and in the north of Khorasan Razavi
province. Dargaz County has an area of about 376459 ha. Dargaz Plain is considered as one of the agricultural
poles in Khorasan Razavi province. In order to study the process of water change, two sub-criteria of
groundwater quantity such as the groundwater table index, and quality indices were used such as water
conductivity, sodium adsorption ratio, and chlorine index. For evaluation and zonation of quantitative indices of
groundwater level, 124 wells and 111 aqueducts were used and the analyzed using geo-statistical interpolation
such as Kriging method in GIS software environment. In addition, groundwater quality criteria has evaluated
during the 20 years period of 1996-2016 and in the 5 years’ time period.

Validation and verification of the model: The non-parametric Mann-Whitney Test (Mann and Whitney, 1947)
in the Minitab environment was employed to test the model validity. The non-parametric Mann-Whitney test is
used to compare two independent categorical groups. The Mann-Whitney test relies on these null and alternative
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hypotheses: HO: There is no difference between the two groups, H1: There is a difference between the two
groups. In the Mann-Whitney test, N is the number of samples randomly selected from the map and sampled in
the field. The Mann-Whitney value is compared with the value identified by consulting the significance table

Results: The results showed that the highest rate of groundwater was in the northwestern part of this region. The
research area was not badly affected by changes in chlorine concentration and sodium absorption ratio in
groundwater, and classified into very low and low. Finally, two quantitative and qualitative indicators of
groundwater in the severity of the risk of desertification, the region is located in three low, moderate and severe
risk classes, respectively.

Discussion and Conclusions: At present, uncontrolled management of underground water utilization, the
development of agricultural land in the traditional way, and the release of lands, have made these areas one of
the centers of the erosion crisis. The amounts of changes in the electrical conductivity index in the eastern parts
of this region fluctuated from extreme to very intense. It has risen from 14 percent in 1996 to 32 percent in 2011
and finally reaches 23 percent at the end of the year (2016). This condition indicates an early warning stage for
the salinity of irrigation water in this area. The results indicate that the rate of groundwater loss in the western
and northwest parts of the study region is the highest, mostly, due to the deep and unannounced drilling of wells
and the excessive removal of groundwater. Given the current situation and recent droughts, Dargaz Plain
Underground Water Management should be considered as a priority for crisis management by officials and
experts in executive agencies.
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