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Abstract A comparative study on water content accuracies measured by two neutron probes which are IAG-Il made in
China and 503DR made in U.S. A. were conducted. The results show that the average accuracy of IAG-Il against soil
drill is a little higher than that of 503DR the stabilities of IAG-]I in the condition of 14°C and 25°C are better than those
of 503DR the stability of 503DR in the condition of 52°C is better than that of IAG-]l and the effect of temperature on
503DR is less than that on IAG-]| . The two neutron probes can be applied in professional work and study. Using statisti-
cal method two regression equations built in 1991and 2002 for 503DR are compared. The results show that the residual
standard deviation of two regression equations do not have a notable difference and between the constants @ and coeffi-
cients b of two regression equations there exists a notable difference so the two regression equations can not be merged.
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Tab.1 Regression equations and correlation coefficients 0 3 4 6
of two kinds of neutron probes 0 i ' !
s b —e—IAG- IH
—m—503DR
Neutron Regression Correlation Number of E 40 F
probes equation coefficient samples ﬂi 60
H
TIAG-1I Y =148.3370x —5.3161 0.9601 16 30 p
503DR Y =41.36x — 14.4980 0.9412 16 100
sy % X 12e ®
0.9601 0.9412 >0.01 IAG-1I 1 2
503DR 2 Fig.1 The vertical variance of relative
> > IAG-1I error of two kinds of neutron probes
2 2
Tab.2 Absolute error and relative error of two kinds of neutron probes
1.18% 3.78% S03DR - IAG-1I 503DR
- . IAG- Neutron probes 503DR
1.32% Date month-day Neutron probes IAG- [l
o % % % %
4.19% S03DR Absolute error Relative error Absolute error Relative error
IAGHI 07-12 1.43 4.43 2.04 6.10
2 07-14 0.93 2.83 1.14 3.39
< 5% 07-16 1.13 3.64 1.18 3.91
07-18 1.13 3.45 1.04 3.20
09-17 1.26 4.41 1.24 4.30
2 09-27 1.18 3.89 1.28 4.23
6 1.18 3.78 1.32 4.19
3 2
Tab.3 Radiation doses of two neutron probes 1 1 = 60cm
cm IAG-1I Neutron probes IAG-1l 503DR Neutron probes 503DR 2
Distance ¥ mR h™! n mR h! Y mR h! n mR h7!
Ray Neutron Ray Neutron
40cm  50cm
10 0.60 0.72 0.4~0.6 2.0~3.0
503DR
20 0.20 0.36 0.1~0.2 0.8~1.3 .
IAG-1I
30 0.15 0.36 0.05 0.6~0.9 . .
14°C 25C
40 0.10 0.22 0.03 0.4~0.6 o
52C 3 503DR
50 0.02 0.3~0.5
5.1% 5.5% 5.0% 0.5% IAG-II 4.1% 4.7% 6.2%
2.1% 503DR 52C
14C  25C IAG-1I 503DR 52C
2 Y n 3
2 503DR

IAG-II >30cm
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2.2 S503DR
1991 2002 503DR 4 1 2
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Tab.4  Comparison of regression equations for neutron probe S03DR
5 F
si s s Years Regression Correlation Number of
5 equation coefficient samples
52 1991 Y =41.36x —14.498 0.9412 16
2002 Y =22.902x —5.5527 0.9126 15
F:% 1 * Y, X, i=12 la; b i=12
s
5 2 1 F 1.22 fi=16-2=14 f,=
Tab.5 Parameters used two regression equations 15-2=13 F Foos 13 14 =2.51
Years 1.22 ST S 2
[tems 1991 2002 )
Yi=a +01X4 Y,=a,+0,X; 51 55 s
: : s =/ M 2
. . St 2
! " 2 1 5 2 s 1312
. L, t by
X X, ;= 3
Y, Y,
vz, 2,
3 2 5 3 t  3.71 t N=fi+/=14+13=27 5%
t 2.05 t 3.71 by b b t
aj a
t = — 41 9z —
2 2
s ni] L i L " i T ¥ [, )
11 2% 171 2%
4 2 5 4 t —2.38 t N=/fi+f,=14+13=27 5%
t 2.05 t 2.38 a;  a a
2 aj a, by by
503DR 11 2
2
2002 by b, a; aj 2
a b
) bll‘,,]_,.] + bzl_,.z_,.z 5
Lo+ Lo,
a = 711?1 + nzvz _ nlyl + nziz 6
ny + ny ny + ny
Y =a+bX 7
5 ~17 5
3
14C 25T IAG-1I 503DR 52T
503DR IAG-1I 503DR IAG-1I
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