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Abstract

Background and Objective: The hydrograph and maps of groundwater level variations in Kashan
aquifer demonstrate that during 2002-2011 the level of groundwater with depth moderate of 72.06
meter has decreased about 5.5 meter. When dealing with the quality of water resources for defferent
uses, collecting samples from all parts of a study area is not economically possible, In this regard
zoning methods are powerful tools in the providing the data based on spatial-temporal variations. This
research aimed, modeling of level, depth and spatial-temporal variations Kashan aquifer groundwater
table based on Cross validation technique of different methods of deterministic and geostatistic
interpolation in GIS environment.

Method: water level data of 67 observational wells in the region have been surveyed and compared to
mapping of Kashan groundwater level during 2002-2011. Cross validation techniques have been
employed and some criteria such as mean biased error (MBE), mean absolute error (MAE), root mean
square error (RMSE) and R? have been used to assess the performance of different methods and
choosing the best one.

Findings: The results indicated that the local polynomials method with MBE = 0.444, MAE = 13.19,
RMSE = 20.29 and R? = 0.999 possessed the highest accuracy.

Discussion and Counclusion: As well as the results of this study showed that residential areas with
high population due to the high aggravation of net recharge and forest areas increased groundwater
level and activities in the industrial, agricultural and water extraction have caused a drastic reduction
in groundwater level.

Keywords: Interpolation, Geostatistic and Deterministic methods, Cross Validation, Groundwater
level, Kashan Aquifer

1- M.Sc. in Environmental pollutant Department of Environmental Pollutants, Researches Institute of
Environmental Sciences, Shahid Beheshti University, Tehran & Member of Young Researchers and Elite Club
of Islamic Azad University, Naragh Branch *(Corresponding Author).

2- Kashan Municipality, Urban Services Assistance and Environment, Office of Urban Environment.


mailto:Javad.Samadi09138287975@yahoo.com




N

e 323 6L O o 15 Ol Sl - S5 (g3Lw oo

ssbate any Dglite (slacaadse b oadis o paiges blis 5L
S LSl I A8 S35y o gy s 5 g3
Sz g alold o o] calizes piolie oy (Sl 4 b 5wt
(M) o ls 8529 olad bL3 | S 1o Q—| o858
sl g, sloslwlo)e o j0 Jolaie ol slllas
9 ity ] s a5 ] S0 5 g (g bl e
Glacadles 5l jle oliss) 5 60d 3blie yo ()T (55l
2 5m0lE 9 S Sl oal plaxl gimio g (55 )5LeS
2 ity 2 6o e e Oliee 4 203 e e
= 0Ll F/8 e 4 AYAT BAYD. Lo 5l agaiee o
IV o 5 aS 060,S dm e 9 a8l (iol3dl caSe
Ormed ool il 55 500 Sl e )LV e
axwgi 1) 0loals (6500 0y Gtal8l el oS cage Jalge
g QLSBT e e an Ve v ee SlEaS 5 mla ol
W lg¥ee e Sl e o (o aalg) el S S
oI 9 VP a g pe g LSNO 5l (60 dmmgs a8l
JLa ¥ b s aiesekaVI0 4 o lat /0 5| Cnas
bl 4 ldlis ;o (WYAY) L)Se 5 55, (F) wslaiuls
slaosls olss,s ey Kriging o IDW ls Joo <o
i e Bloy yidied o e cbs e ol law
el Kriging og, au IDW g, oo )l ssias sl
ey 2 aw 95515 4 (WWAY) (saems g Bline (0)
S5 b ol anglio 5 (2liogys Jslane slosby, 5l eolinal L
ot gl sl jee — peill et o kel s
Sz S 7 Siess g jlalime) gy Joud BB B oaims
(F) Sl 055y SIS Lol sl g, yols by dslin po
le o o cdl w4 VAN (),LSos 5 (5,51
Sg—ed pladl L3l s ledlbsl w5l oolaiwl b s )
g 4t ols,s ok slasls, 5l eslioul Ly
iy ol g S8l gy gy 4y 5 03500 A (030

(V) Cenl dzloy dgin s Byme BI,S g 00 5l oolaiwl b

2- Inverse Distance Weighting

doddlo
g (= e @lie 5 (S o lgen (njny o
Ol adozr 5l Gl St and g Sas bl p3 098 e
s i |y ol 5 i ] BVl Sl eSils a5
5 43I Vbl (ol (njny o i Co e 5 Lai>
ez 5 Loy Gloj 5 Sl i (SisSz 5l 25T
SLedlbl ity Co e jokaie & s iy s (5L Sl
a8 Lol 5100 wmspe 8 abgy o ol pae L3 5o (cage
039 Sloj 9 Se 6 ite (o)) S ol s Slyis
o5sS Slaj slme,gn ,o walizee blis o ol 5 ,.503l0il 4
Woboo o) sl e Bro cage g wllioe JSiie o
Olie Gl Sz cenbin )l Sl osliiul 5 (plulids cnlple
Bl 5l g )lomasipni Ly g (e s sl ol Gos g 31,5
cSl (5590 wontiags Sl 335 (Dbiogys 5 Fgesme
Sl Gty 9 S3lw o slm G565 slagts,
Lo ol 5lelS o a8 o)l 07g cumjnj slool sl Sis
shils BLS slaosls g Lol 5425 5 aibaie byl b & dity

sle ol 5l Sl ) asi a5 edge 4 ol

5 glosalin slagis, by ol Jole (alulids 5 (e
o9k 4 0590l ol oo 38 g uile) S ()15
el ey sl by 5l adlate So S (sla yite (eSS
el Nage aas o jlal po) sla by, 00,5 o eolaiul
7523 pgde 53 s g olas gl o T 0I5 5 wins
Ol S LT b gy ol bl glis (V) 2l o yrnS
dnal> SO 5l ead 48,5 ladiged SedlS Lol 4o aS cul
g diged Sy 09 g 009 ;0 I s (5 o]
($ kel iro; sla g, Lol s o (som diges ol 0 Sledlbl
Lol S 50 pite Sy polie (i S (Ko 0925
£ Ay Ay jlal (o il slosby, inlod oo (o) 2
5IUT 5ty sams e i ] (gliie cBo i

) T
9 05 5 ple) 0 yste Gloounny (o) p 4 ()bl

1- Geostatistical Analyst
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1- Geographic Information System
2- Standardized Perecipitation Index
3- Mean Bias Error

4- Mean Absolute Error
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Figure 1- Study area map of Kashan aquifer
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1- Kriging

2- Cokriging

3- Radial Basis Functions

4- Local Polynomial Interpolatoin
5- Global Polynomial Interpolatoin
6- Global
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3- Spline with tension
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6- Root Mean Square Error
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