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Summary

In order to make the most efficient use of a neutron moisture meter,
it is necessary to previously obtain the calibration curve of the meter
for the soil in an actual field.

This paper describes a process of determination on the sphere of
importance of the neutron moisture meter in vertical and horizontal
directions. Thereafter, a method of making a calibration curve of a
surface-type neutron moisture meter is shown. The originality of this
paper lies in the experimental demonstration of the calibration curve
which relates the count ratio of a surface-type neutron moisture meter
with the volumetric soil moisture content for different source positions.

In order to determine the sphere of importance of scattering neutrons,
an attempt was made to examine the response on a surface-type neutron
moisture meter due to a paraffin mass in vertical and horizontal direc-
tions. As a result, the volume of the sphere of importance is assumed
to be a sphere approximately, and the radius of the sphere of impor-
tance is obtained as the function of the volumetric soil moisture content.

Calibration curves of a surface-type neutron moisture meter for dune-
sand were made under the constant soil moisture profile by the back-
scatter method and the direct transmission method. The results from
these experiments were shown in Table 1. It appears evident that the
direct transmission method under the 10cm or the 15¢m source position
had higher sensitivity and slightly less standard error of estimate than
the backscatter method.
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Fig.1. Scheme of surface moisture-density gauge.
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Table 1. Statistical summary of calibration curves in different methods for
dune~sand.
Moisture ) ) Correlation Standard
Method Calibration curves error of
range coefficient estimate
BS §=—663+429 Cr 0.998 0.315
TM5 # = —2.50+30.4 Cr 0.998 0.314
220516 T™10 =212+ 287 Cr 0.999 0.226
T™M15 6= 2944324 Cr 0.999 0.191
TM™M20 6= —3.05+345 Cr+1.12X10"%exp(21.8Cr) 0.444
BS 8= —639+42.2 Cr 0.999 0.445
TM5 6= 1614279 Cr 0.999 0.421
9< <35 T™M10 0= —214+282 Cr+1.63X10"%exp{(4.77CRr) 0.365
N TM15 0= —2.60+31.0 Cr+3.99 X 10 %exp (9.38CRr) 0.260
T™M20 g = —3.05+ 345 Cr+ 3.76 X 107 %exp (13.4CRr)
+9.36 X 107" exp (46.6CRr) 0.220
s s sy ox DV TR ERITT 5
' i, ZOMRO—HIE, BH4OEE, BB

WD FE O LR RER L U, RTEE
FR & EEER TR OMBERE % b O RE LK S BEE

BFERMAL T, BTG HHOL LTI OME
m%@@ﬁxﬁﬁﬁ%ﬁé@ﬁt,ﬁﬁﬁkﬁtﬁ
AL RS, BEFROBELEERETL 2, 208
B, HEEZHHRIERO KRG EHLTIET 2
FEELTERTHEZENPHE N E L5,
Ak, BB B AHE MR L, BB
BRI OWT, FAEEE LIRS E S OE

EXIER M EBROMIPICL 20D TH 5,
2 % X K

L1974, R TERE T VATV b
gk SR ORIV FF & ——

RETER
— 7 RE R
p.48—58.

2. Surazi, G.A., and M. IsoBe. 1976. Calibration
of neutron probe in some selected Hawaiian soils.

Soil Seci. 122 : 165—170.






