Observational study and numerical simulations of sea breezes on the coast of Malaga
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Sea breezes: mesoscale thermally-driven flows due to difference in heat capacity of

3.1 Observational study of the sea breeze
land surface and ocean surface

Wind roses: WS10

3.2 Case study analysis with WRF

Case study: 14 Aug 2022
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Figure 1. Schematic representation of daytime sea breeze (left) and nighttime land breeze (right). Figure source: > > > .;5:200' ,,,,,,,,
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Figure 4. Wind roses of WS10 on sea breeze days using 10-minute-frequency data

Motivation: No in-depth studies of sea breezes in Malaga (Spanish
southern Mediterranean coast), an area that features several complexities

- MAIN OBJECTIVE -

Sea breeze shows as a south-easterly wind. WD10 more variable at PTO
due to shoreline orientation (see Fig. 2).

Figure 6. Daily evolution (14 August 2022) of T2 (a) at PTO and AP and of WD10 at AP (b). On (b), blue shading denotes
onshore wind direction.

Daily evolution of surface weather variables

Big difference in T2 (up to 7 °C) between AP and PTO and very high T2 at AP (38 °C)

despite onshore winds.
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Figure 5. Daily evolution of (a) T2, (b) g2, (c) WS10 and (d) WD10 on sea-breeze days (solid lines) and no sea- PR AN A A | . /. . . . . . .. ... ..
Observational data for 3 relatively close sites in the city of breeze days (dotted lines) at the three observational sites. L D S .
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Malaga: Airport (AP), Port (PTO) and Meteorological Centre
(CMT)
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Figure 7. WRF temperature and wind fields at surface level (a) and 950 hPa (b) for 14 August 2022 at 12 UTC.
The location of AP and PTO are indicated with a white and purple star, respectively. Model terrain is depicted
with isolines.

» Sea breeze contributes to smooth daytime T2 increase, especially closer
to the shoreline (PTO)

e Sea breeze also results in moisture advection

Study of variables on sea breeze days during summer 2022:
* 2-m temperature (T2m)

“mmmw - 10-m wind speed (WS10) and direction (WD10)

om ==+ 2-m specific humidity (g2m)

Careful analysis of surface wind field (Fig. 7a) reveals southerly wind has no onshore

* Increase in W510 on arrival of the sea breeze component at AP Downslope winds support very high temperatures around the AP

area. Onshore winds advect maritime air mass towards PTO, explaining the important
12 difference between both sites.
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Figure 2. Study area map. Points indicate the three observational sites employed. Topography data, which corresponds to a digital elevation model - ™
with 5 m resolution are provided by the Spanish National Cartographic System (MDT05 2008-2015 & IGR HIDROGRAFIA 2016 CC-BY 4.0 scne.es 4 CO n Cl u S i O n S
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Figure 3. Domain configuration used for the simulation of a study case with
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