¥
5%‘“%}% An assessment of the subsurface thermal diffusion regime in Sierra de Guadarrama

(EGUssz, 2021

Félix Garcia Pereira, Jesus Fidel Gonzalez Rouco, Camilo Melo Aguilar, Thomas Schmid, Cristina Vegas Canas, and Norman Steinert
Corresponding author: Garcia Pereira, F., Universidad Complutense de Madrid, Physics Faculty, Physics of the Earth & Astrophysics, Universidad Complutense de Madrid. < felgar03@ucm.es

/ N N S \ Classical method: amplitude logarithm vs. phase shift with depth
BRH20m BRH2m * o107 m%/s
Studying subsurface heat propagation and thermal structure at some O Borehole2m Amplitude —=— Phase —@—
sites in Sierra de Guadarrama (Central Spain). This is achieved > Tdrenchi'm 0N, HYS
assuming surface air temperature (SAT) anomalies penetrate into |
depth by vertical heat conduction: 41.0'N 22 :
2 |
—zA/7f /o = i
T(z,t) = Age 2V /9. cos(g — zA/7f /) = 40
|
Database Methods sl )
67012 5 10 20

Subsurface temperatures Thermal diffusivity (a) is retrieved by:
(ST) coming from 2 m and 20

z (m)

1) Assessing amplitude exponential Spectral method: attenuation curves and exponential best fit

: . 40.8°N
m depth b(.)rehole-s (sensors  ttenuation and phase shift of the | CTS
embedded inacasing),anda  55n431 wave with depth (classical = 1|
1 m depth French (sensors approach). ,, <  adiP 4
buried) at 6 sites. . - - NvC | £ 0.8 -
2) Attenuation curves of spectra at B S V| o
K different time resolutions. / S w06 VAN VN N =
| ® y = S Y A W A A SRR
| <| | 500 \ \
- CTS 0.4 |
SAT & 10 ST time series at CTS 406'Ny - HRR 0
1(5) CTS | DA O Distance (km) 027 " SOIL LEVEL (m) 0.2 s~ T
35 | 'S ¥ o 0 10 20 oL@ (10° m?/s) \ 0203 0552 0840
< 30! 05m | 4.2°W 1.0°W 3.8°W 0 0.1 0.2 0.3 0.4 0.5
= 25 10 ’ ' ' ' Frequency (1/week)
= L m ~
15| 20m | .
= ol 3.0 m / Conclusions \
= g _ 50m 1) Effective thermal diffusivity is strongly determined by the composition of the subsurface
ZC; 5| Y 37.5m , layer. Major changes occur mostly at soil-bedrock transition, at 5-8 m depending on the site.
= }(5) 10.0 my This work makes use 2) Diffusivity increases with depth at every site. This result is backed up by the two methods.
Bl 15.0 m |
20 200 m | O\i:gb;?;eatléfztg;)g; © 3) New spectral approach permits exploring diffusivity changes in intra-annual scales. These
2016/01 2017/01 2018/01 - 2019/01 2020/01 2021/01 |  Published in Atmosphere \ changes are expected to be related to changes in soil moisture. /
1me

Related works: , and



