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Berhet, ) _xsbll cisll I Jsasll Lidiles) Leligad sale oy cdiple ) s el Al Aoyl clblad) o) . dipgle S
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Grb e gl sl oy ol Al am YA UL ESGS Ak Gula Al o T Ny A S Ak
ESS Aadiud b A e ge lan 8 0 OSLaal e el ¢ Ml L lgle Jeaatid) it 48y e adiey alyasylil
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Khamaj and Alriyani — Syrian Journal of Agricultural Research — SJAR 7(5): 299-317 October 2020



308 2020 s55SH )Y Cwsdi317-299 :(5)7 bl il Eiganl! 4y pudd) Aaal) — 5 glad

Jasnill dglee glya) amy llag ¢ gl e <0.585- 5 0.452- ) ALl cllyll 0.4 — 5 0.841 (e <y 38 mlalill
e s (b k) e W5 (2) S8 e el LS Ll Ly L S o Jaimdll (e 43ls UL oyl Sl
Gl 8 bl L o s (3) JSa Laf @l g WS el sl ) il Ll Ldlesd lelisat sy (o)

cornhl) aysll g o Tadll g Lgayss

] i
T hﬂ .ﬁ»!'L

u.a.uJmed.ua.d\ g\ﬁ\w(u cwjbﬂ$@3ﬂ\dd(\)wmuhmGJ\JS.\.“CJAAS\ Zd&.d\

Sy 1 ) s () s A 510 5 5 (1) e e Gl -] 5583 S
Ju e <0.05 o0 ST a5 <0.126 sl (P) Aysinal) (s5ise Gad of Cielal Cagiyams — Cagpmial & jlial il of LS
L o el (3) JSE o) . orabll apsil) af Ldple ) dsadl bl of dbal) QUL asl Gllie g e
Ll Lemysi puaad 38 bl o e Jy Lee odipleslll Jagall elal ny dlldy ) (glonall Jadd) gad gl il
L srnb s @l il
P gaan Al 43ilSal) ailiadl)
Lol o2n 8 laida Teliny) Jaad LS L agiall olai) 1) Jledll (e g smusarms Aonst] Lne Los alail dllin o (4) JSal elay
g pe Oy A o CDEAS 0 L9yl oladly Al adiig Jawsll die RS ey ey Al dilaial 4 pll 25aall die
il e oS @l (I uall e s cagial) I Jledl) (e elsm o hd e i e dadae cilalasly AulSe s
apal) dilaie b G genars danail Bpaien slans 3 TailA ) i ja) eSS S dipla b deadiosall JleSinY) Fihh

N~

Khamaj and Alriyani — Syrian Journal of Agricultural Research — SIAR 7(5): 299-317 October 2020



309

2020 w55 gY) cundi317-299 :(5)7 Lol Sganll L jpudd) Unall — LMy glod

Al ) Ablaia (B () grasases dpad g 58 ol 4 JS)
O lerdlge G Alaldll ddlaall oS G pnanns dans Lkl dawyaill (Semivariance) iwail) culill ad (5) JSall el
il el G daldl) i 8 i A bl A K 3 BLY) pailiad (asd b aie JS2I) 13
e salyll e a5 Gisw zls3Y) el s ol ¢ Ml cgilsadl (e lag) ddaii JS Jidi Cum c(OUliers) da kil
ladl 3 3L we gaaill (alal) Ao i LS capliii Lazmny (o Aagil Talil ()8 (SIS Bk il il Wiy L il
@Ay ¢ iple sl Jisatll aays o aiple sl Jygaill Jd aail) Galall Al (5) JSA) mag (2019 b)) wdlsd) o
s oy hatll cplal) (e duaitid) adll vie alabey Gy illall o as ) 4lim cbld) L G ) el

Aloaldl) clilaall Blgs vie LY Ay (el & Gy gy CIEN 5 B el xe ol L)

;’fafi?ﬁ 0T e
‘._| l: s I ‘ : % .
13 3 : ——
A . : s ¥,
) "—.T——‘T‘-T—‘-q’}j ." : B . _.. '
. ] l“ i '. 1 "y z | (AR o i, F 5 ;
| » l|' I,l.‘. ‘.. ' ke -‘:I i 'll ¢ 'I' Yhar ! ".l, Y ¢ .'1
ﬂljfjfwﬂ‘;‘r‘i*"—“‘l‘v—.él—','—* 0 s 4"—"-1-— -9,—.:____'!'_1—.)'— T |
' T P ” [ L L e L,
' ml. ' |:' ‘m“‘ o X ¥ ""| n.’ ,," ' ™ ..'k,." € \\“ w 'Ei 'V-" ‘ v,
: u m " : ..' . d it .}T L_—_n_,
l' ; ,. o " '0. e |' ' . ,;* Y I ‘r o z" 4
'e &&M ..'..n.«, aﬁz..w. : -t- .mu Do s Eﬂ..

(u)g‘bjtbju\d..,ﬂ\.m,(i)d.ée\ﬁme\-uu 5‘35.54\
4.:;}«;.‘\ L;\ \j_)\)!\ (e _).\.\SS\ J\Js‘}[\ d).\;\ Y“" 2ala @..4.\]\ u;\.uﬂ 4.\.\.1‘)3.\3\ L1 \AyAJ} gy _).\S\ d.\.\.u éc dya;ﬂ
O AL o ‘C\Jﬂ\ Alli Glaugie asi bt Abadle PlA 0 ol .E\Jﬁj\ Al (Averages) cilbugia (o 4364

Lol okl e bl Gl i il dilas shal 5 ) Aded e ADle el cplally Alalil) clilud)
&t gl il eodllyg ¢ dplell il a5 Jé (Gaussian) dlslg (Exponential) EIY «(Spherical)
g\_,ﬂ\ LA‘; c(7)3 c( 6) QM\

B

(e w—-":‘ -l G 44 e e Tegm 1 T

sl Ccu-u\ﬂ Js\\cawam,ﬂ\daﬂydawmwMt A

x|

Khamaj and Alriyani — Syrian Journal of Agricultural Research — SIAR 7(5): 299-317 October 2020



310

2020 w55 gY) cundi317-299 :(5)7 Lol Sganll L jpudd) Unall — LMy glod
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=l ek G dimm
s .

(total A< Ayl i ) LS i) z3lall 3 ddlud)l 86 s sill ) partial sill o 458 ) (ps
dlia o ((3) dsaall 8 Legle Juasiall il Ju . (Deutsch and Journal, 1998) auhall dikie & variability)
sha) U8 Lol o3gd o aall culS 2l L _dple sl dygaill ey o U8 eloe Adba) zilall AplCa) duadl) 3 i)
i 1.0 ¢0.572 il dad () L V) z3salll aladinl me @lly o dgll e 1.0 0.572 sanys <iplesll) Jysail

LAl e cgsis Juine A8 slaie) @iy Ll e
S ol gt a9 OB A pal) (uadl) () dladl Al A i) paibiad |3 Jsaal)
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0.684 0.702 0.680 0.462 0.472 0.452 Sill
0.426 1.000 0.678 0.424 0.572 0.412 Ratio
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0.238 0.337 0.310 0.463 0.420 0.445 R’
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Ll o st ally (1.0) ) z3saill alasinls ailesl) disaill ehal aa legde Jeaniall Zowil) e ol o3 L 13y
ad) ol G mall e ellyy Alwiee Ll eVl 48 Al dnlacY) Cuay YL ald (gi e slae) @
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dapl g i Al bl 8 Ll Usyd gl catld 0a 0 clilall bl iyl of ) and Oliver, 2001)
DR R e s Wy Gllall awh auig e Jpanll el Qi) Gaaal e a2l oy mSGK
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Gllag A3 sall Alusal) Caslia Ayyk aladinly Ley L) 2l Aplasyl) o) julas (5) Jsanll maasy - (0) Alusal) (ol 2 L
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«(Khosravi et al., 2017) 4] JLal Lo e gl o3a 4l 1.0 e LY aa adii baela 282 oy ciluall (ol 8 3
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5T e il
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5 45 4 35 3 25 2 1.5 1 PR
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Abstract

The Ordinary Kriging (OK) and the weighted inverse distance (IDW) methods were
used to predict the spatial distribution of seawater contamination extent the shallow
aquifer within Tripoli region, Libya. 42 water samples were analyzed to determine the
Simpson ratio which was selected as an indicator of groundwater contamination by
seawater. Ordinary Kriging method was aimed to be applied on the original and the
logarithmic transformed data. The spatial structure was estimated using the spherical,
exponential, and Gaussian models. The cross-validation technique was used to assess
the interpolation process resulting from the use of the OK and IDW methods with an
exponent value ranging from (1 to 5). The performance of the variogram models was
evaluated using the determination coefficient (R?) and the sum squares of the residuals
(RSS). The square root of mean square error (RMSE) and the relative mean error
(MRE) were used to assess the accuracy of the results obtained from the cross-
validation technique. The results showed that the performance of the variogram models
before the logarithmic transformation was more accurate, than those obtained after the
logarithmic transformation. The best performer is the Gaussian model before the
logarithmic transformation with 0.463 and 4.30, for (R®) and (RSS), respectively. The
cross-validation technique also showed that the method of (OK) by using the Gaussian
model before the logarithmic transformation and the method of IDW with exponent of
1 gave the most accurate results, with the preference for the (OK) of calculating with
values of 0.535, 0.246, 0.249 for RMSE, MRE, R?, respectively. The map obtained
from applying the (OK) method using the Gaussian model showed that, although
76.55% of the area of the study area classified its groundwater as being slightly
contaminated by seawater, there is an increase in the risk of groundwater pollution in
the southeastern and northwestern borders the region.

Keywords: Groundwater, Seawater intrusion, Simpson ratio, Geostatistics, Cross
validation.
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