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Abstract

Background and Objective: Nitrate contamination in drinking and agricultural water is increasing in
the Kabudrahng plain. Farmer's Tendency to use a variety of animal and chemical fertilizers has
increased the amount of nitrate in groundwater in this region. This study aims to determine the most
appropriate geostatistical methods to analyze the spatial variation of nitrate and electrical conductivity
of the Kabudrahng groundwater plain.

Material and Methodology: The trend of nitrate changes and groundwater electrical conductivity in
41 and 152 wells were investigated using MNITAB16.2 software and the most suitable geostatistical
method was determined with ARCGIS9.3 software. To determine the most appropriate geostatistical
methods for zoning nitrate and groundwater electrical conductivity used the ordinary kriging (OK),
simple kriging (SK) and the specific methods include the inverse distance, weights (ID), radial basis

functions (RBF), global polynomial interpolator (GPI) and local polynomial interpolator (LPI) with
ARCGIS9.3.

Findings: The results showed that the best method for zoning the electrical conductivity was the RBF
method with RMSE=837.07, MAE= 548.01 and R=0.841 and simple kriging (SK) with
RMSE=900.68, MAE=581.8 and R=0.699 and the best way to zoning the nitrate was the RBF method
with RMSE=3.76, MAE=2.42 and R=0.351 and ordinary kriging (OK) with RMSE=3.86, MAE=2.51
and R=0.372.

Discussion and Conclusion: According to the standard of California, 8 percent of the plain area had
an electrical conductivity less than 700 umho/cm, 77 percent between 700 to 3000 umho/cm, and 15
percent above 3000 umho/cm. The distribution of nitrate concentrations showed that about 85.57% of
the area was lower than 5 mg/liter, 14.43% between 5-30 mg/l, and there was no severe pollution in
the plain. The spatial distribution pattern indicated that high levels of electrical conductivity were
observed in the western and southwestern parts of the plain. The amount of nitrate in groundwater was
in the good range, but in southern and southwestern plains was higher than the standard.

Keywords: Nitrate, Geostatistical, EC, GIS, Plain Kabudrahng.
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Author).
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Figure 3. Electrical conductivity semivariogram
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Figure 2. Nitrate semivariogram
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Table 5. Values of RMSE, MAE and R for each specific and kriging methods for EC
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Figure 5. Electrical conductivity map using RBF

Ganagy ¥V USs g RBF Gig, U ey o ol
e QU 1y Jyeme Sz S gy b (e o @l
ey 2l Ol (Sooll (e pyp jshiie 4 o
ool Lo ,aJls o aitiwl 5l 6)1-:-."‘ S &;@T)Q}; B

Sy ol o ol cble Sl (10) ol su

Lol gael wald b a5 Jyse 0 abloe LSe o
Qe b A dg00 50 Jgame olS ol glp el Jamxs

Lol Jpax JB LS 2 0 o
Sogales g2 509,500 WYl a8 (595 s azdisy o)
Cawd @ slbaidl 4 axgr L .cuils walg Jease ol
2 bl 30 )bl O (6508 (e (0 5 F JSB) onal
"0 Fesle p gegSee TV e g VX OV 350
YO oga ;0 bl cpl o iy Jeame ol a5 il
@ pslie GLS 5 (o paiS Wil S o (Y L
Lol b oS Ghge o) Jsuo 4 azgs b aS ol (598
39 55kl ragile p wgagSen Feoe Sl eS (650
i a Saal,eeS s [ b aely Jpame ials
5 @bl a4 Cond (2YL (5,00 &5 (g)la> IS ik

drs

Lelal )

o s 32 730 e EC
034-14
14-24
243-35
I 35-45
B 45-55
Bl::-c6

7.000 14,000 28,000 42,000 56,000
— Kilometers

RBF (g, b (oK Sl g lon aius -F IS

Figure 4. Electrical conductivity map using simple

kriging
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Table 6. The values of RMSE, MAE and R for each specific and kriging methods for nitrate
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Table 7.The amount of fertilizer used by farmers
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Figure 7. Nitrate map using simple kriging
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Figure 6. Nitrate map using RBF
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