FBEF R

CHINA AGRICULTURAL UNIVERSITY

Spatial and Temporal Variability
of Soil Thermal Properties in A Tilled Layer

sheng Ren . ‘ Robert Horton

e

Problem and Objectives

Yili Lu, Meng Zhang anc

il &

Department of Agronomy

owa State University, Ames IA

Results and Conclusions

> Soil thermal properties are affected mainly by soil texture, water content (0), _— Spatial and temporal \
bulk density (p,), and structure formation. l l l l } —ren Y changes of TDR 0 in the
> A tilled soil layer usually experiences age-hardening, frequent wetting-drying, E l l M\ post-tillage period. The
and other process, thus exhibits high temporal and spatial variability in 0, p,, ® o blue arrows indicate
natural and simulated
0.08}(30 9}4 9}9 91'14 9/'19 9/‘24 9/'29 1o|/4 10|,19 ra|nfa” eve ntS-
Date (2013) /

tting-drying, age
hardening ...

0.35 - 1.5

0.3 —\Nater content 14
/ © (0-5cm) o

Spatial and temporal T ///—-\ e . :Z> o

changes of gravimetrical 0 g . . :

. .. . and p, in the post-tillage | comn | )
> Changes of soil thermal properties in response to the temporal and spatial o o |
variability of O, p,, and structure are not well understood. \pem ' Y, oo [ 09
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> The objective of this research is to monitor the spatial and temporal
characteristics of soil thermal properties in a tilled soil layer during the post-
tillage period. Models are used to describe the dynamics of soil thermal
properties as functions of soil texture, 0, and p,..
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Materials and Methods
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»> Thermo-Time Domain Reflectometry (T-TDR) technique )
=  Simultaneously measures soil thermal conductivity (A) and volumetric heat
capacity (C) with the heat-pulse method and 0 with TDR technique. ﬁnew thermal conductivity
= Soil bulk density p,, is estimated from C and O measurements: model captured 4 dynamics as _ A N~
affected by soil texture, 06, and p,. A A
) ~ C-p,C,0 ° "
- e exp(p-0) M el
where p,c,, is heat capacity of water and c, is specific heat of soil solids. w Ay =—0.56n+0.51 2 e Y T
- - 0 = O'8OC|ay T 02 e Linoci:e:(o-scm)
» Field Experiment and Measurements B=1.2p (0., +1)—20. . +0.15 . l l . R
= Soil: aloam with 52% sand, 35% silt, and 13% clay o Eo o e e wk o

Aq: dry soil thermal conductivity Date (2013
Q soil porosity /

= Tillage: 0-20 cm, manually turned over
= 0: monitored with TDR at 1.5, 3, 7, and 12 cm

" p,: T-TDR method and gravimetric sampling at 3, 7, 0 - A Spatial an.d temporal changc.es OfR
N ; ] are described by the modified de
and 12 cm depths - ﬁ P :____: ¢ ¢ Vries (1963) model.
= A and C: monitored with T-TDR, also determined on T :J/\//j/,\/ N
intact soil cores S C =pyC +p,Cy0
=  Wetting and drying cycles: natural rainfall combined 05 - el 100m) c.: specific heat of soil solids
Modelled(10-15 cm)
with a rainfall simulator
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o s s s s e o KPWCW: specific heat of free water/ '
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