Intradiurnal variability of soil temperature, heat flux, and soil thermal diffusivity in different
ecosystems in eastern Amazonian
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1-INTRODUCTION
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The deforestation and the subsequent land use change may result in Pt s il i Tasri oT of oT

significant alterations in the energy and water balances in the soil- 30 Heat Conduction Equation - C—:—{A—J
Vvegetation-atmosphere continuum. The soil thermal properties, that is, Ts(Scm) . Tw(@ocm)  Tw (Socm) ot oz\ oz

the diffusivity, the conductivity and the volumetric heat capacity, 2 or, for an homogenous layer j:

especially as a function of the water content, are currently not readily

available. Notwithstanding, the demand for these data is increasing 10 ‘ T oT 62T

due to requirements in, e.g., coupled models of heat and moisture - =% T

transport in the soil near its surface, which are part of numerical 241 ot 0z

weather and climate models. Thus, in this work, the measured soil

temperature profiles at the 5, 20 and 50 cm depths were used to obtain =1 in finite differences:

thermal soil diffusivities at five different sites in the state of Para,

Eastern Amazonia. The measurements were collected within the E 38385588

Milénio-LBA program — Subproject UFPA, during the experiment c K T]+1 T Cc .K Tj_Tj—l

CiMela (“Mesoscale Circulations in Amazonian East”), held during Natural Mangrove -o» J-o»l 7 -7 j—} j-l 7—7: kil -k
the dry period of 2003: (i) forest (Caxiuand Reserve, Melgago) (ii) sa 2 LA 2 LT —C T T
pasture (Soure, Marajé Island); (iii) natural mangrove (Tracuateua A Y (Sem) Ta (20cm) Ta (50cm) Zj—Zjq -

Island, Braganca); (iv) degraded mangrove (Tracuateua Island, s =

Braganca); and (v) agricultural area (Fazenda Escola da Universidade 2

Federal Rural da Amazonia, Igarapé Acu). The thermal diffusivity

was obtained through the numerical method described by Alvala et al. T is Temperature ©; t is time (s) ; z is the depth (m); C is the volumetric heat
(1996). The impact of changing moisture conditions on the thermal
soil properties will be also investigated.

capacity of the soil (J m? K1) ; A = K is the apparent thermal conductivity (W m~
1K) and o = C x A is the thermal diffusivity (m? s)

Sall Temperatiee (Wrn' |

The daily thermal diffusivity (aj) is obtained through the iterative solution of the
last equation (Alvala et al., 1996)

2- SOIL THERMAL PROPERTIES

Energy and moisture balance studies at the surface frequently require

estimates of the soil heat flux and the temperature at the soil surface. 300
Coupled models of heat and moisture transfer in bare soils (Novak s T poc Ts (20em) - Daily Soil Thermal Diffusivity and Soil Moisture Content at the Sites
and Black, 1985; Passerat de Silans et al, 1989), or in vegetated soils _ ».Gem) S (Eem) s During the Dry Period
(Braud et al., 1995; Smirnova et al, 1997), require information about g"" 0 g
the soil t_hem_\a_l properties, such as the thermgl conductivity, t_he £ B A 150 ; Soil Thermal | Soil Moisture
thermal diffusivity, and the volumetric heat capacity. These properties Z;:. A T i g Sites Diffusivity m*m?)
may be deduced from the soil components (Van Wijk, 1963), and 5. 00 § (x 10°m’s ™)
they are dependent on soil moisture content, soil composition and % o %
20

vegetation cover (shading, root influence on moisture content). ‘ [ Forest (0.78-1.00 0.29-0.30

Notwithstanding, they are currently not readily available. However, 15 A Natural Mangrove - Saturated
the gemand for the;e data is increasing, due to more detailed ol - —_— Degraded Mangrove 0.28-0.30 0.20-0.32
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