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2. Observational Data Examples

GuMNet (Guadarrama Monitoring Network) is a joint initiative to build up a high mountain meteorological and sub-surface observational Thanks to the altitudinal distribution of stations (spanning from 920 to 2.225 m a. s. |.), meteorological and subsurface variables

infrastructure in the Sierra de Guadarrama in Madrid, central Spain. The resulting network consists of the following instrumentation: 10 || ;e measured on sites located at different heights so that the high mountain environment of the Sierra de Guadarrama can be
complete WMO standard meteorological stations, 12 boreholes for monitoring the subsurface temperature evolution (distributed over 6 || onitored (Figures 2, 3, 8 and 9). The recorded data can help observe, amongst other things, the evolution of some

M- Ql i of the WMO type sites) and 8 trenches for direct monitoring of temperature and humidity of the solil (distributed over 7 stations). Moreover, 2 ohenomena in the lower atmosphere, such as thermal inversions (Figure 4). — —
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3. Subsurface Observations 4. Atmosphere Observations 5. Eddy Covariance CO, Flux

s Most of the GuMNet sites include subsurface temperature monitoring The standard WMO GuMNet station includes: an = EGO010-La Herreria (Figure 12) is a fixed anemometric tower with wind speed (VV) and air
e -\ strumentation. Boreholes are drilled and cylinder-shaped casings installed to alpine wind monitor (DVV), an air temperature o Pﬁ‘ temperature (TA) sensors at three different heights. This configuration is complemented with an in-
easlly place and replace temperature sensors at 16 different depths at each and humidity sensor (THR), ultrasonic snow o - situ open-path mid-infrared 1bsc?rpt|orr1] 945 a-naly.zellr |2tegra:ed Wlthda ;hree dimensional lso-nlcl
station, distributed in two monitored boreholes of 2 (BRH2) and 20 meters height sensor (SAN), a 4 component net :Qr?z)(r)smt?:/zrbcfeiilz is(g?HLZI Oe\llsvll'jli,Z)tai 9 i\t\?;?rr;nlcnhcei (eSsH;)e standard WMO meteorologica
depth (BRH20), respectively (Figure 6). iati NR ' PLM ’ ’ '
. . . . radlat-lon sens.or (SNR) and a rain gauge ( ) H A complementary twin portable station, EG901-La Herreria/Portatil (Figure 13) is also
sieone 1 r€NChes (SHS) are dug in the first layers (1 — 2 m) of sediment to introduce especially designed for snow measurements. A _ _ o o _ _
Fluid . . . . BRHWsHs operational for comparison purposes at this site or for use in intensive measurement campaigns
temperature, humidity and electrical conductivity sensors. This allows to GPRS connection is established between all the Jermz0

Figure 11. EG006-Hoyas automatic weather station is located in the cirque valley of elsewhere. It includes subsurface sensors:. temperature (TS), humidity (SHS) and heat flux (FCS)

Penalara at 2.019 m.a.s.l. Abounding in tall grass and wetlands, the design of the measurements for soil monitoring.

establish and document the soil horizons at each site (Figure 7) remote stations and a central server. This
) station aims to minimal impact without perimeter security fence. A single mast houses
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