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Applying fundamental geostatistical approaches to determine potential
zones of groundwater recharge of Tehran-Karaj Plain Aquifer

Behzad Rayegani "(Corresponding Author)
behzad.rayegani@gmail.com

Abstract

Groundwater, especially in arid and semi-arid is one of the main sources of drinking water. Contrary
to public perception in these areas the water quality is more important than quantify. Therefore,
monitoring of water quality and identification of pollution sources is one of the main concerns of
researchers in this area. In this study, in order to identify sources of groundwater contamination, areas
are likely aquifer recharge sources of Tehran-Karaj plain detected. So, after extraction of groundwater
level data different interpolation and geostatistics methods are used to create surface images. The
Gstat software and Geostatistical Analyst were used for this study then performance and ability of
each one to produce surface images are evaluated. According to the results, the Geostatistical Analyst
software has better flexibility to do the special analysis. Based on the training and test data
interpolation methods were very similar, but the surface images regarding groundwater direction flow
and histogram look very different. According to the results, universal kriging showed better
performance. Accordingly, surface images of different time created by an appropriate method to
simulate groundwater flow direction and eventually areas were identified which are more likely
ground water recharge source of Tehran-Karaj aquifer.

Keywords: Geostatistics, Interpolation, Gstat Software, Geostatistical Analyst, Groundwater,
Groundwater Direction Flow, Aquifer Recharge Area.

1-Assistant Professor, Faculty of Environment, Department of Environment, Karaj, Iran. *(Corresponding
Author)
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4-Global

5-Local

6-Exact

7-Inexact (approximate)

8-Deterministic

9-Stochastic

10-Inverse Distance Weighting

11-Global Polynomial Interpolation (Trend)
12-Radial Basis Functions (Spline)
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1-Spatial Interpolation
2-Surface Raster Images
3-Tobler's Law
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1-Local Polynomial Interpolation
2- Geostatistics

3- Kriging

4- Daniel Krige

5-Matheron

6-Semivariogram
7-Semivariance

8-Lag
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5-Geostatistical Wizard
6-Toolbar
7-Geostatistical Analyst
8-Trend Analysis
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1-Ordinary Kriging
2-Universal Kriging
3-Local Neighborhood
4-Cross-Validate



\YY

weylol ey g0l (sl ;Sog, 5l eslasul

GStat 158l o5 Ly bl olaes b)cul ond azb 8 i
(sl oSy

Silwaned JS sl g blE ST sbalas (o) 2
o= g g el ol jo Slordats 5l ey STl 5o
oy o IS sllas g g5 0 sl Ll (ol glaw
S50 Covo 2l .).,.;1)5 b as 0pd ablas o Lol
2,8 1,8 olatl

B s gy S 4 oly 1y S (2lbh )90

ol gl ez el 5 Ghagiy ol Bas asazg L
o dndE Jeioe (e s (plwlid 5o (e )
ol pomsye bissyd ool slais; 51 5Ll slogs,
L ol 2 b 5 aslicl 55 LPI y RBF IDW
Lagl e pcalie 2bogyd lagby, (e liel 5 o Sloe
S B ol s jee T L2 Caz siledse Caz
ArCGIS Jl5ble 5 55 el Lo Jgile 1 jskane oo
A eolaul

2590 gy (Ll

o3Il b (g5l Joe (29,5 dnlio o i liel (Bsy G i
Lol «(V)aily oo Jome )0 0l im0 bl slos .5
oy & L) iy ISl (o s (i Ygona
oolial 3,50 (sloosls el Jglate ol oy o(o,15 (glosalioe
Ml g5l dite 5 Wigd e’ gl o gorles as 50 &,
SLoodls (59, 2 G D pdy O30 (coslai osls Ay,
m o o Sl Ly ol (ozg )5 g 00 Jlasl (905
c 09,0 Jae g 0 Sles (o) poliie 4 (plpln ()0
m ooy S el il 3 assemma g o Jgsle alomsy T
)N SSE g5l g e—ondni A g0 4 laools Ll

50540)‘ ool SS9y » JAA JLQ.;‘ L: 9 [nl?o‘ 6.0.:1:300‘;} quw‘ »

2-Training Data
3-Test Data
4- Subset Features
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