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Table 1 Bulk densities of soils (g/cm®)

BE(EXR) IRaEE(E/EX)

Depth (cm) P Mean Standard deviation (g/cm®) ERRM CV Sample number
010 1.490 0.082 0.055 38
10—30 1.547 0.056 0.036 35
3080 1.413 0.056 0.039 60
80—160 1.472 0.042 0.0¢€8 88
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Table 2 Cocfficients of linear regression § = 4 + bii and their variances

. ﬁ;ﬁlga(zkn?) & b s3(3) s2(d) 5(a 4b) 5*(e) r? m
10 —0.8020( 2.0708 [3.9958 X 107%/1.4479 X 107%—7.0559X 107%1.5058 X 10~* 0.9251 26
20—80 —0.3598] 0.9917 |S.1504 X 10741.5181 X 10-%—8.7763% 10733.1278 X 10~ 0.9423 41
90—160 —0.5139| 1.2482 |1,0771X10742.9688 X 10-4—1.7717 X 10741.1076%10-4 0.9896 57
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Pig. 1 Correlations between the rate of neutron count and the volumetric water content
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Table 3 Technical characteristics of Solo 25 neutron moisture meter
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Table 4 Associated total variance of Huestimates of field soil water content and it is

components—— instrument, calibration, and location variance ((cm*/cm?*)?)
RE | 5 8wy , DiC)N N 51.06)
?cegt)h 7 C;T) 51(9) HED) ;'(g) c(a) () 1) s1(0)
383018

10 0.446 [ 0,121 [ 1,96%10~* | 5.0%X10-* | 0.025 | 8.3X 10~ | 0.423 | 1.09%10~* | 0.552
30 ] 0.529 | 0.165 | 1.18x10-* | 2.5%10-* | 0.021 | 1.2%10~* | 0.102 | 1.05%10-* | 0,877
70 ] 0.684 | 0.319 | 1.50x10-* | 3.0%10-* | 0.020 | 2.5X10-* | 0.167 | 1.22x10-* | 0.813
100 | 0.690 | 0.348 | 2.84%10-* | 5,0%10-" | 0.017 | 4.5%10~* | 0.016 | 2.17X10-* | 0,967
150 | 0.710 | 0.372 | 3.66%10-* | 5.5x10-* | 0.016 | 6.0x10-* | 0.016 | 3.55x10-¢ | 0,969
44201
10 | 0.428 | 0.084 [ 1.23X10~ | 5.0%10~ | 0.041 [ 1.1X10-¢ | 0.894 [ 8.0X10~* | 0.065
30 | 0.492 | 0,128 | 0.57x16= | 2.0%x10~* | 0.035 | 1.9%10- | 0.333 | 3.6x10~ | 0.632
70 | 0.661 | 0.296 | 2.29%10= | 3,010~ | 0.013 | 1.8%10~* | 0.079 | 2.10x10~* | 0.908

100 0.671 0.324 | 5.82x10* | 5.0x10"* 0.008 | 4.0%x10-* 0.007 | 5.73%X10-¢| 0,985

150 0.697 | 0.356 ! 5.13x10~* | 5.0%10~* [ 0.010 | 5.0%10-* | 0.010 | 5.00x10~* | 0.980
5HsH
10 0.434 | 0.097 | 1.15%X10~* | 5.0%10~* | 0.043 | 9.8%10~* | 0.850 | 1.2%10* | 0,107
30 0.492 | 0.128 | 0.53x 10~ | 2.0%X10~* | 0.038 | 1.9%X10~ | 0.358 | 3.2x10-" | 0.604
70 0.649 | 0.284 | 2.68%10~* | 3.0x10-* | 0.011 | 1.5%10~ | 0.056 | 2.5010~* | 0.933
100 0.641 | 0.286 | 1.34%10-% | 5.0%10~* | 0.004 | 3.0X10-* | 0.002 | 1.33%10-* | 0.994

150 0.659 0.309 | 1.56% 10~ | 5.0%10~* 0.003 | 3.0%x10~* 0.002 | 1.55x10~* | 0.995

SHISH
10 0.430 | 0.088 | 1.48%10~* | 5.0%10~* | 0.034 | 1.1X10~* | 0,743 | 3.3X10" | 0.223
30 0.497 | 0.133 | 1.04%10* | 2.0%10~* | 0.019 | 1.8%10~* | 0.173 | 8.4x 10" | 0.808
70 0.630 | 0.265 | 2.87%10-* | 3.0%10~* | 0.011 | 1.2% 10~ | 0.042 { 2,72%10~* | 0.947

100 0.606 | 0.243 | 2,21X10~% | 4.0X10"" 0.002 | 2.0%X10"* 0.001 | 2.20x10-% | 0.997

150 0.635 | 0.279 | 3,1210~° | 5.0%10~¢ 0.002 | 2,0x10°* 0.001 | 3.11x10-* | 0.997
5H30R
10 0.500 | 0.233 ] 1.75X10"* | 5.0%10~* 0.029 | 6.0X10™ 0.034 [ 1.64x 10" ] 0.937
30 0.545 | 0,181 | 0.72X10~* | 3.0%10~* 0.042 | 9.0x10"* . 0.125 | 6.0X10™ 0.833

70 0.595 | 0.230 | 2.53%10—* | 3.0X10~° 0.012 | 8.0%x10"* 0.032 | 2.42X10~* | 0.957

100 0.574 | 0.203 | 3.12X10~° | 4.0% 10~ 0.001 | 2,0%x10°* 0.001 | 3.11x10-*| 0.998

150 ) 0.617 | 0.256 | 3.27x10~* | 5.0Xx10~* 0.002 | 2.0x10™" 0.001 | 3.26X10-* | 0.997

A NHNRRHN; § HERSKBREE; 54(6),5](8),S2(8)>S3(8)s FRARFENBE 2, KE
HERLRS 2.
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Fig. 2 Contributions of the instrument, of calibration, and of location components
to the total variance at different error levels
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Table 5 Comparisons between the results of water content and of error measured by
neutron method and oven dry method.

iR E
RECER) Neutron probe method Oven dry method 9%
Depth (cm) 2. S - - °
(cm’/’\cm’) (cm’/‘:m’) V(%) (cm?*/cm?) | (¢m?/cm?) CVw(%)

0-- 10 0.1240 0.0188 15.16 0.1299 0.0136 10,47 4.54
10--20 0.1240 0.0114 9.19 0.1463 0.0131 8.95 15.24
20-—-30 0.1455 0.0117 8.04 0.1507 0.0181 12.01 3.45
30--40 0.2011 0.0191 9.50 0.2317 0.0675 29.13 13.21
40—50 0.2627 0.0136 5.18 0.3052 0.0759 24.87 13.92
50—60 0.3033 0.0151 4.98 0.3202 0.0434 13,55 5.28
60-—70 0.3186 0.0134 4.21 0.3366 0.0646 19.19 5.35
70--80 0.3266 0.0115 3.52 0.3346 0.0519 15.51 4.78
80--90 0.3398 0.0204 6.60 0.3589 0.0584 16.27 5.32
90--100 0.3488 0.0195 5.62 0.3079 0.0553 17.96 13,28

100—110 0.3469 0.0255 7.35 0.2867 0.0914 31.88 20.99
110-120 0.3426 0.0252 7.36 0.3050 0.0740 24.26 12.33
120—130 0.3433 0.0216 6.29 0.3274 0.0640 19.55 8.46
130—140 0.3450 0.0209 5.74 0.3256 0.0425 13.05 5.96
140--150 0.3641 0.0216 5.93 9.3433 0.0475 13.84 6.06
150—160 0.3832 0.0178 4.65 0.3882 0.0470 12.11 1.29
Iru,) 454.8 4.3 0.94 459.8 29.8 6.48 1.09

1) S MR AHTEIE 2) E(%) = ‘:‘-’va;Mx 100 3) 0—160 KR+ A R(EA)
FS5AHhFESERERANNENIHEXERERE, EMHMEBRN S MRUANHE
Bl MiXEERAIEMT O
L EESESEE, WA TREHADFERENTE S5
E%—-"’Lé‘ﬂl X 100 (11)
w
mBRHEA, EAHEHRERE 1.3—21%, P4 8.5%0
2 MBRINNERENNEIRER/N, TULEE, FTASKREEIERAMERSE,
HHHIREENERIER. RPABNERSHEDFENIFE—EN.
.EPHEEIERIH, EREN CVAFEXRSOBRIETHTFE, BHRE BEKRE
CV EIEH 17.7%, TP FHH6.8%0 REFEHTER: PTFEELETEEMER,
JREBRNBENSASAREEEEYA A EAEFER TR/, MERERE
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[11 Bk&#, Vsuclin Michel, 1989: 3 & HIK + A% PRFR L HALMEEOSHER. LUPHR, ¥
26 % 4 3, 309315 T,

[2] Vauclin M., R. Haverkamp, and G. Vachaud, 1984: Error analysis in estimating soil water
content from neutron probe measurement: 2. Spatial standpoint. Soil Science, 137: 141—148.

[3]1 Sinclair D. F., and J. Williams 1979: Components of variance involved in estimating soil water
content and water content change using a neutron moisture meter. Aust. J. Soil Res., 17:237—
247.

[4] Haverkamp R., M. Vauclin, and G. Vachaud, 1984: Error analysis in estimating soil watez
content from neutron probe measurement: 1, Local standpoint. Soil Science, 137: 78—90.
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RESEARCH ON SOIL WATER BALANCE IN FENGQIU REGION
I. ERROR ANALYSIS ON SOIL WATER CONTENT MEASURED BY NEUTRON
PROBE METHOD

Chen Zhixiong
(Instisuse of soil science, Academia Sinica, Nanjing)
Vauclin Michel
(Instisute de Meccanique de Grenoble, CNRS)

Summary

The error of estimates of soil water content in field can be devided into three components,
i.e. that of location, ealibration, and instrument. The analysis of variance of measurements at
5 locations in a wheat field represents that location component is the main source of error for
most of conditions. The contributions of calibration variance and of instrument variance to
total variance are relatively high when the error (CV) is low, even the instrument variance is
at a very low degree (107°(cm?®/cm?®)?).

The results of the neutron probe measurements are similar to that of the triditional oven
dry method, while errors (CV) of the former are smaller than that of the latter. Therefore,
this method should be reliable. In addition to easy and fast to be controlled, this method should
be accepted as a effective tool for monitoring soil miosture in field conditions.



