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1- Electrical conductivity (EC)

2- Potential of hydrogen (pH)

3- Total dissolved solids (TDS)

4- Total Hardness (TH)

5-  Sodium adsorption ratio (SAR)

6- Food And Agriculture Organization Of The United Nations (FAO)
7- institute of standards and industrial Research (ISIRI)

8- Wilcox
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1- Potential Salinity (PS)

2-  Magnesium adsorption ratio (MAR)
3- Kellyratio (KR)

4- Statistical package for social science
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1- Geostatistics for the invironmental sciences
2- Variogram

3- Geographic Information System

4-  Kriging

5- Inverse Distance Weighted (IDW)
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1- Spherical
2- Effective salinity

Yo



Pl 5l Sl mls uimen ol oals OBl ganaiy slp YL el cu o elulp
asdllae 5,50 ailaio )3 (55,588 5 oyl Of CoinS als Wy, samsplis (S 5 e
5 LSy Joe (nyie amalie jslaie 4y oS iz 50 (VWA o)L)Sen 5 (Bolo) ol oo,
Ol S350 o i Sl 9 (Sl Colae Jially 99 SIS Jelou slaie 4y 2bg)0
e Olsed 59,5 Joe (Jlite b5yl Gelsl el 90 o (6l conds plonil (B8 (ol
mo0lydg) el oals CBRUl « 2lbiysyo Ghey Grae Olsre ool Szm S s, 5 el sly Joe

Gh95 9 595 Pl aly Je eaiasplis Mo clbs ejp) ol kS sanaiy @b

Caz Gemed ol 039 oA sy 9 plS sl el Glsie 4 el (Ko S8
929 Awd 90 50 Cubd (55l Ol (S Cumdg (S BLy ol S Sl (55y9laS B las
Sl g Sle Ol Wy, gy (WVAD ()Sen 5 Solo) cunl ool gunail hhugis
Jle (b s 0 (ej ) ol e g Slilges IS (Bla (e e qendS la el
5 ol 5o Oladgw 9 5 o (e e ikl )l e (ol caies lis AYAV-IYAY ls
2l Sl e cdie s ein) of e CulS il 0o (e ute g S Gline LS

Sy bas oog slaigs a4 S Ol s wigy g alils als AYAY Jlo 4 coes VYR L

AR ‘Q‘)&@ 9 SO)L.\:LSSLQ.#L») S 0dg ydus ‘;'j w&S LJ“QL{ cg).é 9 e S A

Gl s Cllo o (55, 5las bl S g,:T CodS Sl 6Nl ol s s O
sl jhgy 10 bhe o el b (gois aigy I e NTAV-IYAY Sy ol Ho o> adl> YO sosls
Sl M 5t cos colus GIS o Ll ey slois, 5l oolinwl b ol cuiS sanailb

dalllas 0,50 dilaio a5 oo lid (g),9laS QTW‘SIS‘S;ISA TS URRWIROes: Al S

1- Schoeller
2- Cokriging

\ ¢



Coluo g uals Jb j0 hhwgie S b sblo colus a5 alils w9 Lawgin «ogs NS dw
mag Glp sty Cado 10 (VYAD (el 5 o5l ) el 0o il38l > yo 0 oS L sble
5 00 QBRI asS 6500 My b Sz S8 gy e blite o)l ool 2 (s ol oo
S0 ) ol Bl CuaS Callasl Couxsg samoylis (sanagy gloaidl pw, 3l Jol> ls

OYAY Gloy g cudl) cunl oogy calis (B yd g By gz slaceend o

VE loools jlosliial b «(5,5liS Byl gz slys Cudo (o s ol kS (qusy 0 0

o9y b s 500005 i Ol (pbearcd sl el )l (samang 4t Tl AA Jlo o ol il
Y Gadli b Zoles p3 g 0ad 0oly 39 o el b 5l plaST 1o (g5 e e Sl g (o5l pealles
5o wrr o Jlad lacuend 15 (5 pliS sl aklie Ol CehS dagyyy Sl s e
5 ) Sl ool ooy jarti wosllae (30 Jlad 5 Jled S e laciend 5 5 0wy

OYAY S

o oSS olse et ls aw olel p OF codS GG 5 by Sl pwyp 0

Yo gl oolital b 5o, 3 cudis oV WAVNTAS Slej 03 40 Jslowe claals S5 aais i
285l S8 b S ooy cllae (l siaslis mls cganiy Saa ez S by g ol il
i Srol Coas 5l adllae 0500 dilaie 5,0 5 3,0 Jlod (Jlod Cuons 4 0yf gz
Slotall ) S e 5 Sle Sk oy VTR Kt 5 o) foiade) el o arals
G55 = aleass Cubs )0 s 5 Jslme Slaslr S o oSl Colaa Jolds o5 O (S
00,5 1oy (6 Sz alS ATVE Lot o VYAR Jlo yo 0ol oS oS ool o)l oyl
039 g, 00ily AlB0g, alils 0 g s psix gblie ;o bl )l polie W Seie ioldl .ol

1-  Gaussian

ARY



o il bl s (63,5laS G ylas Cuz sl mlaw 5o ys A9 4 sols ol wiais clacls

OYAF leiis o g LSe) o4l 1,8 Lawgin 00, 40 do )0 S g gz 00, ;0 WSS

3 ool b ol liands gl zall ol 52 b 5 cslopksd (o Lol (gl olSal (a2 50

Oty 1 3o 105.8 Cubd 4 0dg) ggdge (ol caimolis mls (s Gl slacuis o GIS
ol ozl o 1y Cadgazme it Wisled -3y b 5 GLb kel izl o 1) Cusgase
b ow ailebes 50 4o gl 45 5 1S pes 5 disles (gl o ez o sl Al gl lad

OTAT (g3 5 03l o03) wlaals 1) Ll po (05 caslio t(ivnj 5 2l bS48 L

ol Uhgy e Ol 50 slelomes lagbsy b (s n ol plie CuhsS At g o

@il lul 5 ead ool jakis Jgeme Sz S by, (Jblie 2Ll Lol
5 sgie Condg s 1 FF cslin Condg s anlllas o,50 adlaie s 51 /YT (WSS
1 O oL en 5 loegs oo )l3e) 25l 039 (63,555 G jlae (5l cmslials Cerndg (gl fo /Y'Y
5 o9 bl 4 bae (65,0la5 5 0xb Of CudS cnin lo)S il b et plys]
Sl 4dS 0979 ¢ B b D9z g O S & ColsS wad Sl Clde g oog Cbd (B gl
alS S0 Jle 5 peizmen o] odd aZudls w39 e pgS Sas 4iS aslel Ylazsl a8
Sl odd plgie (65,9liST lagae; g bling, mex wwowd opl o eeip) ol CoikS

OV e o oolisle>)

SgliS 5 o lp calin bl olulil jehate 4 ) <l S sloasds ays o

Sl Lz GIS 133l o 5 5 eolawl b O (sla el yb (sommaigy oylws S oliwl Jgo,lez adg> 4o
Coond Lpis il Sl Bjlas 5 65,0leS lp ool corS ailaio sl iy as
N0y95 0 e ColsS 5l (Bh Jlad g (0,6 Bl g atdly pwliol cotS S e j0 (SooS

oSl colan sl Gl cwy g loes Wgled s Lo (WYAY (), Ken g (5,0B) Wlesg

YA



5 9555 5olb) aiiad Heh Hlows s 4 (B (55 0 B 4O e ) o] aS esls Lis

(Y’ \f 6Q|)M

tlord (S Sloodls ki g 4325 5 gy b eplhen liol Sial)osS 0y Jlo o

($5S Bl I Ol cuhS o5 00,8 et (olerdisify e Gloddl 5 (ejp) ol
ool o nio Bl § g Jsd LB woyd Ll 3l (C2S1, C3S1) Jod LG b coslic
CateS b)) Ol Glel Gl yo Gl el ©y8 50 (VTAT (S0 5 (53,5) 90 (S5
aslllas 550 lodain 5 molx yiins O a5 ol Glis o 5 HSTLs slaloges ubul 5 o
Lo o)y Oliee 5o 4 3,8 5 S8, b izman 5 ilails g5kl 5 oy (6l cenlio (S

W opae Jled gblie 10 GIS 3 O aS Glagasls b (i) ol codS obj)l 5

A 5 S jlly 99 Sl (Staer abal) g w8 1 F ) 350 0] (pled Slib
[PEEIPRER WINEPR CI GO 3’6)-."5:3.55-"’3 0>l o a0 bl g iores Ll ool caslin
O CaieS oy 5 VWY oy ) 0l o05s el skl (sl dllate wo s a3l eS
Joe o655 o GadL 5o el g opiio wiz ol oieS sl ytally 5l eslatul b e
el e 5 el ol oy o ol iy s 33l Joe G eeslis | slod 6l S5 s
et 5 LOMEL (glas il ) iy cilate Sains,l g 0] o Jsloee sl S o S 2SI Culan

YV e 5 1590 39,980) ol 0593 Lol

1-  Permability index
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3-  Exponential

4- Bodrud-Doza et al
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1- Lahan Swamp

2-  Pongpetch and Suwanwaree
3- Jadaarea

4-  Ishaku et al
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1- Kutahya

2-  Arslan

3- Pengyang County
4- Lietal

5-  RSC Coal Mining Dinajpur
6- Farhad Howladar et al
7- Chhatna Block, Bankura District
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1- Kundu and Kanti Nag
2- Bhaskar Rao Kunta watershed, Nalgonda District

3- RSC
4-  Srinivasa Reddy
5-  Punjab

6- Singhetal
7- Al-dammam Confined Aquifer
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Igotropic Variogram
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RS =0.0H4)
Isotropic Variogram Model - Primary Variate (Z) X
Nugget Sill Range Effective Proportion

Model Co Co+C Parameter Ao Range C/(Co+C] r2 RSS
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T Linear | 0.0s425 | 026378 [29746.718¢ 29746.7188 0.794 0.890 0.152
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(" Gaussian | 009300 | 125100 [70220.000( 216246077 0.928 0.910 3.580E-03
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| Isotropic Variogram Model X
i
| Nugget Sil Range Effective Proportion
| Model Co Co+C Parameter Ao Range C/(Co+C] 2 RSS
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Assessment of groundwater quality of Miamay plain for agricultural
purposes using geostatistical techniques

Abstract
One of the obstacles to develop sustainable agriculture is the poor quality of irrigation

water. It is important to evaluate the quality and process of underground water quality
changes in the sustainable management of water resources in each region. The
assessment of water quality is usually based on chemical decomposition and
measurement of chemical parameters of water. Measuring these parameters in big area
is costly and time-consuming, as result it required to estimating methods for prediction
of those parameters. On the other hand, because of the geostatistical nature of these
parameters, the use of geostatistical estimates is necessary. In this research,
groundwater quality of the Miamay plain of Semnan province was studied for irrigation
purposes from 2003 to 2015 using statistical techniques. For this purpose, the average of
14 chemical parameters of water quality including sodium, sodium percent, chloride,
electrical conductivity, sulfate, calcium, magnesium, bicarbonate, anions, cations, pH,
total dissolved solids, total hardness and Sodium adsorption ratio was used in 27 wells
with proper distribution in plain in the period of 2003-2015. The value of these
parameters was compared by different irrigation standards and results showed that the
waters of the eastern plain in the twelve years studied were classified in terms of Wilcox
classification and standard of drop and sprinkler irrigation. The amounts of four
parameters include chloride, Magnesium, total dissolved solids and electrical
conductivity have exceeded the FAO limits. The waters of the central and western parts
of the plain were without FAO problems, in terms of Wilcox, moderate and in terms of
drop and sprinkler irrigation, had a low to moderate restriction. The inadequate and
medium water quality of the eastern parts, middle and western parts of the plain was
confirmed by irrigation indices, zoning maps and trend diagrams in three different parts
of the plain. The amount of most chemical water parameters during this time period is
increasing, indicating an ever-increasing decline in groundwater quality in the plain. All
parameters of the water were correlated at a level of 99%, and the best variogram model
was fitted to them, is a spherical and linear model with a strong spatial structure
indicating the necessity of using geostatistical techniques in their analysis.

Keywords: Groundwater quality, Water irrigation standards, Geostatistical techniques,

Miamay plain of Semnan province.
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