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1. OBSERVATIONAL SITE 3. SUMMER 2016: SEVERE DRYING OUT 9. AIRPORT ISSUE

La Herreria observational site (40.58 °N, 4.13 °W, 920 m asl) is located at the foot of the Ne compute the Bowen ratio (B) throughout \ o The preferential runway configuration af the airport of
Guadarrama mountain range (Fig. 1) and at = 50 km from the city of Madrid. : Summer 2016 for the available data (07/06/2016 ol _ Madrid in summer is the North Configuration due to noise
13/09/2016): s oWt Figure 6. Evolution of the issues in close neighbourhoods. However, it has fo be

mean daily Bowen rafio switched to South Configuration when the southerly winds

over the summer. We exceed 10 knofs.
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Figure 1. Location of La Herreria site and the city of Madrid (Spain). The source of
topography data is ASTER GDEM (METI, NASA).

4. DIURNAL MOUNTA[ N Wl N D SYSTEM [For the days with a weak large-scale forcing (stable days in\

Table 2), the percentage of days with runway-configuration

Atmospheric instrumentation in the 10-m tower has been installed in order to study change increases throughout the summer!
\

the evolution of the lower atmosphere under the influence of the diurnal mountain
wind systems. La Herreria is part of the Guadarrama Monitoring Network (GuMNet;

J

First, we select only the cases with A WEAK LARGE-SCALE FORCING ( i.e. Vg5 < 6 m 571+ no synoptic fronts + precipitation_day < 0.5 mm). Around 30% of the total

amount of days are rejected. We plot the wind roses during different tfime ranges for the fair-weather days: .
www.ucm.es/gumnet/). MONTH N° of STABLE DAYs  DAYS with CONFIGURATION
change / (%)

© 711 UTC STABLE (b) 11-15 UTC STABLE (c) 2024 UTC STABLE JUNE 4 3/75%
Figure 2. Insfrumentation in the 10-m fixed tower. It contains wind- Figure 7. Wind roses for the selected JULY 18 9 /50%
speed (VV) and air-temperature sensors (TA) at 3 different levels. A Iorge—sc'ole stable days, (a) during
termohigrometer (THR) and a wind vane (DV) are also included. UPSLOPE conditions [7_]'] UTCy, (b) AUGUST 28 17/ 61%
This configuration is complemented with an in-situ open-path mid - during CENTRAL HOURS [11-15 IUTC] SEPTEMBER 10 ?/90 %
Qi]::rwgerrrwes?osgfgcgfrlw?gc?r?esrgggléz’rzrr, (I?:ngrffg;/vgé%gie and (c) during DOWNSLOPE Table 2. Number of days (absolute and percentage) in which there

' conditions [20-24 UTC]. is a runway configuration for each month [21/06/16 — 13/09/16]

contfinuously recorded from June 2016. Moreover, the station
includes two experimental boreholes (BRH20 and BRH2), soil
temperature and moisture sensors inserted in a tfrench (SHS) and a
pluviometer (PLM), but these data are not available for the
temporal range spanned in this work, except for the french.

6. TAKE-HOME IDEAS

4 A : : :
We define the stages according to d Summer 2016 was characterised for its progressive and
2. RESEARCH INTEREST UPSLOPE/ANAGATICSTAGE  UPBASIN + UPSLOPEWINDS | DOWNSLOPE/KATABATIC STAGE | I ind, cirecfion range and e extrore chying ot of e sol
o [70%2 - 1609] CENTRAL HOURS: [12-14 UTC] [250% - 340°] mountain-range orientation.

' ' ‘ d Analysis of the diurnal mountain winds throughout the
The soil underwent a severe drying up over Summer 2016 (07/06/2016 - 13/09/2016): summer:
a). (b): (C) :
RQ 1: HOW DOES THIS DRYING OUT AFFECT THE DIURNAL MOUNTAIN WIND SYSTEM AND (a): : ’ a) Upslope/anabatic winds increase substantially in
THE ASSOCIATED TURBULENCE? / 2.5 - 2.51 - : : .. . .
EASS = LENCE 15! i | - Figure 8. E]:/TC;]'UT'O“ ThrOLfgg‘OUT Thde frequency but their intensity remains unchanged.
(b) ‘_ Ty | / R 2| ' 2/ | ;Uur:;r:ge;gch ;Thequc‘:ggs,s(g)ee b) Downslope/katabatic winds do not increase
ERTRVAVARY \/ | "o 5} - "oy 5} - ' either in frequency or intensity, but the
= 1\ \ /\/ - - UPSLOPE (b) CENTRAL HOURS and . .
v/ | \,u" ” N _ A Vﬂ\/‘\/ \/, T~/ N N (c) DOWNSLOPE. In (a) and (c) associated turbulence decreases slightly.
0.5 ! : fhe mean wind speedis c) The combinations of upbasin + upslope winds in
05 | 05 ' fomﬁufed, CO”S'ﬁedr,“"g I,he first central hours increases both in intensity and in
0 o 0 - 0 - WO NOUE I edch Greclion range. the associated turbulence.
/7 ™~ d The wind in the central hours undergoes an
PERIOD ANABATIC STAGE KATABATIC STAGE The onobo’ric/up;lope and ko’rcbc’ric/Qownslope in’r.ensi.’ries. Qlo not vary over intensification over.’rhe summer that induces an increase
Figure 3. Photography of La Herreria site (a) under wet conditions and (b) under very dry conditions. JUNE-JULY 17% 4% the summer (Fig. 7), whereas upbasin winds infensify significantly during of the runway-configurafion change from North to South
] central hours (the increasing trend is statistically significant at the 95% at the airport of Madrid.
When the observed tail wind exceeds 10 kt in the Adolfo Sudarez Madrid Barajas AUGUST-SEPTEMBER 09% 9% confidence with a t-student test). Furthermore, the frequency of katabatics
Airport, the runway configuration (NORTH-SOUTH) needs to be modified: Table 1. Percentage of time in which we detect each of the does not vary, whereas increases notably in the case of anabatics.
stages from the total amount of days for the first part (June-July) \_ J
RQ2: WHAT IS THE ROLE OF THE MOUNTAIN BREEZES IN THE RUNWAY-CONFIGURATION and the second part of the summer (August-September). E E E
ISSUE? u, Figure 9. Evolution throughout the summer of the maximum 7- AC KN OWL DG M NTS
N S — 1.1_ S ;1 | friction velocity at the different stages during the central hours
o - ST S SR e tol Max during Katabatic stage | (red) and the katabatic stage (blue). The maximum friction
N Nl s NUR s N os| ,'\ "' | velocity at the central hours is just represented for the days This research has been partially funded by the Spanish
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