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Table 1 Particle-size distribution and organic matter (OM) content of the soils, and bulk density (p,) and water content (8) of the soil columns

20 FY, Particle-size distribution ( % )

A YLK Organic A HE Bulk density % 7K B Water content

Jfi Ho Texture

>0.05mm  0.002~0.05mm  <0.002mm  matter(g kg™ ') (Mg m™?) (' m™?)

B R+ Sily clay loam 12.1 55.5 2.4 11 1.06 ~1.47 0.05~0.40

¥y 38 £ (23 1 ) Silt loam ( packed) 23.5 63.5 13.0 9.0 0.91~1.45 0.07 ~0.40
¥+ (BUIR 1) Sl Toam (intact) 17.0 58.1 24.9 23.0 1.24~ 1.41 0.07 ~0.29
#+ Sand 97.5 0.2 2.3 0.0 1.01~1.44 0.04~0.20
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Table 2 Measured particle density (p,), specific heat (¢,), and volumetric heat capacity (p.c,) of the soil solids

JiH Texture oo{Mg m™*) ek kg™ K1) peceMIm K1)
MK L Silly clay loam 2.69 0.973 2.617
B+ (B 1) Sile loam (packed) 2.67 0.913 2.438
¥4 + (JR4R 1) Silt loam (intact) 2.59 0.913 2.365
# 1 Sand 2.74 0.881 2.414
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MEASUREMENT OF SOIL PHYSICAL PROPERTIES WITH THERMO- TIME DOMA IN
REFLECTOMETRY II. APPLICATION
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( Key Laboraory o Waie Gycle and Related Land Swface Processes, Insiitute ' Geogrhic Sciences and Naural Resources Researdh,
Chinese Acudemy ¢ Sciences, Bejing 100101, China)
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(Dpariment ¢ Soil and Water Sdences, China Agricdliural Uhwersity, Bejing 10009, China)
Horton Robert
(Department of Agronomy , lowa State University, Ames, IA 50010 UM )
Abstract Abstract Dynamic information of soil water, temperature, thermal properties and other physical parameters is

vital for de— saribing the physical, chemical, and biological processes in the vadose zone. Recent development of the thermo—
Time Domain Reflectometry (Thermo— TDR) opens up an opportunity for such purposes. In this study, the Thermo— TDR teck
nique is applied to simultaneously determine water content, electrical conductivity, heat capacity, thermal condudivity, and
themal diffusiviy in soils of various textures. Soil bulk density, air— filled porosity, and degree of saturaion are then obtained
from the dependence of soil heat capacity on water content and bulk density. The results indicae that the Themmo— TDR mea
sured soll water, eledrical, and thermal properties, as well as other physical parameters, agree well with the results fran theore-
ical models or gravimetric measurements. Further improvement in probe design, waveform interpretation, and determination of
the effedive probe length will inarease the measurement accuracy of the Thermo— TDR technique.

Key words Therme-TDR; Soil physical property; Measurement



