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Table 1  Soil sorptivity determined by Vandervaere equation
. Diameter -lem -3cm -6 cm ~9cm -12cm
Soil texture of di

it s R s R? s R s R? s R
B+ (5 5) s 0.0992 0.9516 0.0935 0.9733 0.0801 0.9713 0.0770 0.9549 0.0406 0.9902
Lou soil( Yangling) 10 0.0809 0.9790 0.0619 0.9773 0.0522 0.9686 0.0466 0.9851 0.0448 0.9665
BR+HE) s 0.1986 0.9937 0.1858 0.9886 0.1831 0.9928 0.1750 0.9724 0.1695 0.9760
Sand loess( Shenmu) 10 0.1742 0.9701 0.1597 0.9%679 0.1569 0.9559 0.1375 0.9039 0.0881 0.9659
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Fig.2 Soil sorptivity determined by Philip equation
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Table 2 Estimated sorptivity values of Lou soil{ Yangling) under different time interval
#& % (cm) E 1 (cm) BB} 8] Time interval(s)
Diameter Pressure
of disc heads 30 40 50 60 70 80 90 100 110 120 240
-1 0.0994 0.1042 0.1108 0.1165 0.1218 0.1262 0.1301 0.1337 0.1370 0.1402 0.1506
-3 0.0960 0.1030 0.1099 0.115t 0.1200 0.1243 0.1281 0.1320 0.1353 0.1384 0.1485
5 -6 0.0939 0.1019 0.1038 0.1056 0.1074 0.1087 0.1103 0.1116 0.1128 0.1139 0.1186
-9 0.0926 0.0978 0.1011 0.1036 0.1066 0.1087 0.1103 0.1120 0.1135 0.1148 0.1203
-12 0.0391 0.0424 0.0457 0.0496 0.0530 0.0556 0.0576 0.0592 0.0607 0.0621 0.0657
-1 0.0947 0.0994 0.1015 0.1037 0.1059 0.1080 0.1099 0.1117 0.1133 0.1148 0.1206
-3 0.0891 0.0899 0.0911 0.0922 0.0937 0.0948 0.0959 0.0968 0.0976 0.0982 0.1019
10 -6 0.0616 0.0648 0.0669 0.0686 0.0705 0.0715 0.0727 0.0738 0.0747 0.0754 0.0781
-9 0.0417 0.0452 0.0474 0.0497 0.0515 0.0532 0.0544 0.0557 0.0567 0.0576 0.0608
-12 0.0412  0.0441 0.0467 0.0487 0.0505 0.0520 0.0532 0.0549 0.0569 0.0636 0.0710
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Table 3 Estimated sorptivity values of Sand loess{ Shenmu) under different time interval
£ (cm) EE /1 (cm) AT 8] Time interval(s)
Diameter Pressure
of disc heads 30 40 50 60 70 80 92 100 110 120 240
-1 0.2979 0.3230 0.3435 0.3618 0.3780 0.3925 0.4058 0.4187 0.4310 0.4433 0.5206
-3 0.2692 0.2956 0.3176 0.3365 0.3550 0.3705 0.3843 0.3978 0.4102 0.4219 0.4997
5 -6 0.2520 0.2707 0.2869 0.3010 0.3138 0.3254 0.3366 0.3470 0.3565 0.3654 0.4012
-9 0.2401 0.2607 0.2780 0.2912 0.3045 0.3164 0.3265 0.3366 0.3457 0.3540 0.3872
-12 0.1700 0.1952 0.217F1 0.2332 0.2486 0.2620 0.2742 0.2855 0.2962 0.3059 0.3548
-1 0.2367 0.2489 0.2595 0.2685 0.2764 0.2838 0.2903 0.2965 0.3028 0.3083 0.3457
-3 0.1996 0.2151 0.2271 0.2368 0.2453 0.2532 0.2599 0.2663 0.2725 0.2784 0.3167
10 -6 0.1852 0.1956 0.2049 0.2118 0.2186 0.2245 0.2302 0.2353 0.2403 0.2450 0.2675
-9 0.1306 0.1473 0.1600 0.1699 0.1790 0.1876 0.1958 0.2032 0.2096 0.2157 0.2370
-12 0.0768 0.0841 0.0907 0.0969 0.1023 0.1070 0.1111 0.1150 0.1186 0.1222 0.1349
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Table 4 Relative errors of estimated sorptivity of Lou soil{ Yangling) under different time interval

£ (em) E 1 (cm) ZEHET (8] Time interval(s)
Diameter Pressure
of dise heads 30 40 50 60 70 80 90 100 110 120 240
-1 0.202 5.040 11.694 17.440 22.782 27.218 31.149 34.778 38.105 41.331 S51.815
-3 2.674 10.160 17.540 23.102 28.342 32.941 37.005 41.176 44.706 48.021 58.824
5 -6 17.228 27.216 29.588 31.835 34.082 35.705 37.703 39.326 40.824 42.197 48.065
-9 20.260 27.013  31.299 34.545 38.442 41.169 43.247 45.455 47.403 49.091 56.234
-12 -3.695 4.434  12.562 22.167 30.542 36.946 41.872 45.813 49.507 52.956 61.823
-1 17.058 22.868 25.464 28.183 30.902 33.498 35.847 38.072 40.049 41.904 49.073
-3 43.942 45.234 47.173 48.950 51.373 53.150 54.927 56.381 57.674 58.643 64.620
10 -6 18.008 24,138  28.161 31.418 35.057 36.973 39.272 41.379 43.103 44,444 49.617
-9 -10.520 -3.004 1.717 6.652 10.515 14.163 16.738 19.528 21.674 23.605 30.472
-12 -8.036 -1.563 4.241 8.705 12.723 16.071 18.750 22.545 27.009 41.964 58.482
%5 BREIFARHEARETRERHEIRE(%)
Table 5 Relative errors of estimated sorptivity of sand loess{ Shenmu) under different time interval
42 (cm) 71 (em) Y BT ] Time interval(s)
Diameter Pressure
of disc heads 30 40 50 60 70 80 90 100 110 120 240
~1 50.000 62.638 72.961 82.175 90.332 97.633 104.330 110.830 117.020 123.210 162.130
-3 44.887 59.096 70.936 81.109 91.066 99.408 106.840 114.100 120.780 127.070 168.950
5 -6 37.630 47.843 56.690 64.391 71.382 77.717 83.834 89.514 94.702 99.563 119.120
-9 37.200 48.971 58.857 66.400 74.000 80.800 86.571 92.343 97.543 102.290 121.260
-12 0.295 15.162 28.083 37.581 46.667 54.572 61.770 68.437 74.749 80.472 109.320
-1 35.878 42.882 48.967 54.133 58.668 62.916 66.648 70.207 73.823 76.980 98.450
-3 24.984 34.690 42.204 48.278 53.601 58.547 62.743 66.750 70.632 74.327 98.309
10 -6 18.037 24.665 30.593 34.990 39.324 43.085 46.718 49.968 S53.155 56.150 70.491
-9 -5.018 7.127 16.364 23.564 30.182 36.436 42.400 47.782 52.436 56.873 72.364
-12 -12.830 -4.540 2.951 9.989 16.118 21.453 26.107 30.533 34.620 38.706 53.121
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Study on the time scales of soil sorptivety determined by Philip equation

FU Qiu-ping''®, WANG Quan-jiu'*?>, FAN Jun'
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw., Institute of Soil
and Water Conservation, Chinese Academy of Sciences & Ministry of Water Resources, Northwest A & F University ,
Yangling , Shaanxi 712100, China; 2. Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China;
3. Graduate School, Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Two diameters of disc infiltrometer (5 cm and 10 cm) and two distinctly textured soil ( Yangling caly soil
and Shenmu sandy loam soil) were used to carry out disc 3D laboratory infiltration experiment under five pressure heads
(-1,-3,-6,-9, -12 cm H,0) . Vandervaere formula was chosen as standard model, and then the time scales of
determining soil sorptivety by Philip formula were analyzed according to Vandervaere equation. The results are as fol-
lowed, for the two textured soil, soil sorptivety reduces as pressure heads decrease at the same disc diameter; soil sorp-
tivety becomes bigger as the disc diameter gets smaller. The soil sorptivety of Shenmu soil is obviously bigger than that of
Yangling. The soil sorptivety of the two kinds of soil is nearly overrated. The overrated values of soil sorptivety decrease
as pressure heads reduce. That is to say, the veracity of estimating soil sorptivety is higher as pressure heads become
smaller within the chosen time. For Yangling soil, the proper time scales of determining soil sorptivety by Philip equation
under the situation that the disc diameter is Scm with — 12 cm H,0 and the disc diameter is 10 cm with - 9 em H;0 and
~ 12 e¢m H,0 are 30 ~ 40 s and 40 ~ 50 s respectively, while the proper time scales in other situation should be less than
30 s. For Shenmu soil, the proper time scales of determining soil sorptivety by Philip equation under the situation that
the disc diameter is 10 cm with -9 cm H,0 and - 12 cm H,0 are 30 ~ 40 s and 40 ~ 50 s respectively, while the prop-
er time scales in other situation should be less than 30 s too. The bigger diameter of disc infiltometer is recommended to
determine soil sorptivety for the light soil.

Key words: disc infiltrometer; soil sorptivety; Philip equation



