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A time series analysis of the latent heat flux of evaporation, the
temperature and the salinity was carried out for the Mixed Layer at
two locations in the Red Sea. The month of March was analyzed for
the northern region of Duba and the more central location of
KAUST. A longer time series spanning from January to September
2018 was analyzed for KAUST. Glider data of the temperature and
the salinity in the Mixed Layer was combined with satellite
measurements of heat fluxes for the analysis. The results show
there is a high variability in the temperature and salinity within the
Mixed Layer during the month of March. Temperature was
anticorrelated with evaporation while salinity was positively
correlated. For the whole year analysis, the sea response had a lag
6 days for temperature and 9 days for salinity at KAUST. The month
of March showed a weaker relationship with a lag of 3 days for both
temperature and salinity at KAUST. No significant relationship could
be stablished at Duba. In general, it can be concluded that around
the month of March when the evaporation decreases the advection
term from the heat budget becomes more relevant and it obscures
the correlation of Qe with T and S.

Here, we present the results of the
response of the ML to changes in
evaporation at a local scale
analyzing changes in the latent
heat of evaporation (Qe) and
contrasting them with T and S at
two locations: Duba and KAUST.
It is expected:

For temporal variability: For the temporal variability analysis it was found that the variability of T and
Swithin the ML is correlated with fluctuations in Qe, with a lag of 6 days for
T and 9 for S. Additionally, the largest value for the latent heat of
evaporation was found for the winter months and it corresponds with periods
of decreased water T and increased S.

The Red Sea is a semi-enclosed basin in which circulation is mainly driven
by buoyancy differences. Buoyancy differences in the water masses are due
to differences in density caused by changes in temperature (T) and salinity
(S) in response to the process of evaporation.

Deviations from the expected behavior are attributed to advection of waters
with a different heat and salt content.

The MERRA2 provides daily data of the components of the net heat flux in
time steps of 60 min. The used dataset covers a latitude from 12-32° N with a
resolution of 0.5°, and a longitude from 32.5-45° E. Daily mean Qe was
averaged for the 3-4 closest points to each transect. T and S were extracted
from Glider transects at KAUST (LAT: 22° N LON: 38.0521- 38.8279 °E),
and at Duba (LAT: 27.0458-27.3534° N LON: 34.9744-35.5906 °E).
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For the temporal variability analysis, 54 glider transects, along KAUST,
spanning between January the 10th and September the 27th of the year 2018
were considered. The available satellite data spans from January the 1st, 2018
and September the 30th, 2018. For the spatial variability analysis, the month
of March was extracted from the satellite data. For Duba 8 transects spanning
from March the 1st to March the 31st are analyzed. For KAUST 7 transects
done between March the 11th and March the 31st were studied.

Temperature:
Positive correlation with Qe.
(negative with evaporation)
Lag: 6 days.

Salinity:
Negative correlation with Qe.
(positive with evaporation)
Lag: 9 days.

For spatial variability:
KAUST:

For spatial variability:
Duba:

Temperature:
Positive correlation with Qe.
(negative with evaporation)
Lag: 3 days.

Salinity:
Negative correlation with Qe.
(positive with evaporation)
Lag: 3 days.

Temperature:
No clear correlation.

Salinity:
No clear correlation.
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For the spatial variability analysis it was found that correlation was weaker,
for KAUST response in T and S occurred 3 days after the change in Qe. No
obvious relationship was found for Duba. The graphic below shows with
black arrows periods of expected behavior of the time series and in red
arrows periods of incongruences.

Further analysis and interpretation of the discrepancies between the observed
and the expected behavior of T and S as a function of fluctuations in Qe,
need the integration of the advection term at each place. Horizontal
circulation in the Red Sea is a mesoscale process that has large influence on
the heat and water budget of the basin. Although here we present evidence of
advection at local scales, a more detailed investigation is needed to fully
capture the role and extent advection is playing at these scales.
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Results

For temporal variability:

The largest heat lost through
evaporation occurs in the
winter months. This is
consistent with the strongest
winds found during these
months.

The magnitude of Qe and its
variability reduces towards the
summer months, probably as a
result of weaker winds.

T and S follow a trend as
expected with slight deviations
difficult to point out from
these graphics.


