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Calibration of Diviner 20001 capacitance probe in two soils of Piaui State, Brazil

depth of 1.0 m. A power calibration equation was developed for each soil profile. Calibration equations, derived by

. regression analysis were significantly correlated with equipment measurements (? >0.90) and with lower RMSE
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an oscillating circuit (Heng et aI., 2005). Changes in the resonant frequency (F) of the circuit depend on the changes

in the capacitance, which is given by general formula, F = [21t'J'(LC) ] -1, where Land C are circuit inductance and
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The second soil was a Yellow Latosol localized in Parnaiba (03005' S; 4104 7'W and 46 m of elevation).
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Access tube installation for both soils

Prior to calibration, in October of 2005, six PVC plastic access tubes with 1.5m of length were installed
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Figure 1. (a) The access tubes in a grid system (5 x 2 m). (b) Trenches excavated closed to tube line. (c) A cylinder

infiltrometer used for applied water depth. (d). undisturbed soil cores being carefully collected.
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sampling ring was in the middle of each layer and at a distance of:::lOcm from the of tube ,Immediately, soil

samples were weighed and oven dried was done at l05°C for 48 hours. The volumetric soil water content, Bv (m3 m-
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Table 3 - Ca I ratIOn equatIOns 0 e capaCItance pro e or I erent SOl ayers usmg a power mo e .

Horizon
Soil water content range

Location/Soil at b R2 RMSE* N (m3m·3)
(m) Low I Hil!h
O.lt 0.742 3.782 0.98 0.011 5 0.067 0.233
0.2 0.503 3.144 0.98 0.009 6 0.098 0.247
0.3 0.457 2.553 0.98 0.009 6 0.099 0.264
0.4 0.484 2.596 0.99 0.007 6 0.101 0.252

Teresina 0.5 0.506 2.707 0.93 0.017 6 0.104 0.242
(distrofic

0.6 0.542 2.923 0.97 0.011 6 0.104 0.238Red-Yellow
0.7 0.524 2.923 0.94 0.014 6 0.104 0.221Argisol)
0.8 0.476 2.640 0.92 0.013 6 0.116 0.216
0.9 0.527 3.051 0.90 0.012 6 0.116 0.210
1.0 0.503 2.813 0.56 0.021 6 0.121 0.198

0-1.0 0.492 2.757 0.93 0.014 59 0.067 0.264
Parnaiba 0.1 0.440 2.725 0.97 0.012 6 0.007 0.158
(Yellow 0.2 0.514 3.285 0.99 0.005 6 0.020 0.156
Latoso1) 0.3 0.566 3.278 0.99 0.003 5 0.034 0.180

0.4 0.376 2.470 0.95 0,014 5 0.051 0.193
0.5-1.0 0.371 2.333 0.97 0,008 32 0.049 0.206
0.0-1.0 0.397 2.533 0.97 0.010 54 0.007 0.206

T The coefficients a and b are for the calibration Bv = aSP", where SF B and N are the scaled fre uenc readin s,, Vl

measure soil water content (m3 m·3) and the number of samples used per analysis, respectively.
t One outliner data point disregarded .
• RMSE = Root Mean Square Error
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Figure 2. Comparison of the current field calibration of Diviner 2000 in Teresina (A) and Parnaiba (B) with

calibration curve provided by manufacturer.
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• ev using local calibratioo
o ev using mmufucture calibration

-- Regression for local calibration
- - Regression for mmufacturer calibration

Figure 3. Measured versus estimated soil water content, e v for Teresina (A) and Parnaiba (B) soils using local and

the manufacturer calibration.
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