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Part 1. Data

1.1 Aerosol parameters

The Nimbus-7 satellite with the TOMS instrument onboard was launched on October 1978 and operated
continuously for 14.5 years until TOMS failed in May 1993. The TOMS Al series have gaps: 80 days are
missed for the site ID 082 (1.5% of the whole data set length) and 88 days are missed for the site ID 288
(1.7% of the whole data set length). The TOMS instrument measures the integrated over the atmospheric
column amount of the UV light scattered by airborne particles. Data from TOMS can be used to detect the
presence of both UV absorbing and non-absorbing (mostly scattering) aerosols in the atmosphere. The UV
absorbing aerosols include particles produced by e.g. Saharan dust, forest fires or volcanic eruptions. Non-
absorbing aerosols are primarily tiny sulfate and nitrate aerosols produced, mostly, by human activities.
Aerosol index is positive when UV absorbing aerosols prevail and Al negative in case of prevailing of non-
UV absorbing aerosols. Quantitatively, the TOMS aerosol index Al is defined as (Hsu et al., 1999)

Al =-100{logyq [rl/fﬂojmm ~logjolla /1, Lach (S1)

where Ineas 1S the backscattered radiance at wavelengths measured by the TOMS instrument and Icqc is the
model calculated radiance assuming an atmosphere of Rayleigh scatterers (pure molecular atmosphere) for
two close wavelength A and Ao in UV region (Ginoux and Torres, 2003). When UV absorbing aerosols are
present in the atmosphere, the spectral contrast 1,/1,, is smaller than predicted by the calculation model, and
the equation (S1) produces positive residues. Non-absorbing aerosols produce greater spectral contrast, and
thus result in a negative value of Al.

Spatial correlation between the Al sites.
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Figure S1.1. Correlation coefficients (r) between the Al indices measured at two aerosol sites ID 082 and
ID 288. Only correlation coefficients |r| > 0.3 are shown. The statistical significances for singular (p values)
and multiple (meta p values) comparisons are shown by shading. The highest correlations are between the
<Al> series. The correlations coefficients for the <Alpos> series are higher for the monthly series, and for
the <Alneg> series are higher for the annual series.



1.2 Atmospheric parameters

The IGUC and IGIDL series of different parameters have different length, but all of them are available for
the studied period. The temperature and pressure series already have passed through the homogenization
procedure and are considered free from the significant artificial homogeneity breaks (see Morozova and
Valente (2012), Bliznak et al. (2014), Stickler et al. (2014) for details). The other digitalized series were
checked for OCR errors and misprints. Afterward, the homogeneity of these series was analysed using
standard homogeneity tests (same as used in Morozova and Valente, 2012), and a number of probably
artificial homogeneity breaks were found. Fortunately, none of these breaks took place during the relatively
short studied period. Therefore, these series were used without any correction.

Since the distance between the aerosol detection site and the meteorological station in the pair “IGUC series
plus Al series for the rural site ID 288 is about 74 km and therefore is quite large, we compared the data
from IGUC with the data from the meteorological station at Pehnas Douradas (located very close to the Al
site ID 288) available at Global Historical Climatology  Network data  base
(http://www.ncdc.noaa.gov/ghcnm/, station ID 8568). This dataset contains data on monthly means of daily
mean temperature, pressure re-calculated to the sea-level and precipitation amount. These series are quite
short, fragmented and do not fully cover the Al measurement period. However, they are highly correlated
with the corresponding IGUC series as is seen in Fig. S1.2. Therefore, we decided to use only IGUC series
that have no gaps, for which we can obtain all metadata information and perform all necessary homogeneity
tests.

Correlation coefficients: Coimbra (IGUC) vs Pehnas Douradas (GHCN)
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Figure S1.2. Correlation coefficients (r) between the atmospheric parameters measured in Coimbra (IGUC
series) and Pehnas Douradas (Global Historical Climatology Network series). Only correlation coefficients
|r| > 0.3 are shown. The statistical significances for singular (p values) and multiple (meta p values)
comparisons are shown by shading.



Correlation between the IGUC and IGIDL climatic series
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Figure S1.3. Correlation coefficients (r) between the atmospheric parameters measured in Coimbra (IGUC
series) and Lisbon (IGIDL series). Only correlation coefficients || > 0.3 are shown. The statistical
significances for singular (p values) and multiple (meta p values) comparisons are shown by shading.

1.3 Aerosol sources

Saharan Dust Events (SDE). In this work we identified SDE as described in Barkan et al. (2005) and
Varga et al. (2013). The Saharan dust event is defined as a day when a standardized Al (Als;, see Eq. S2) is
not less than 3.5. The daily Al series were standardized separately for each year to reduce their annual
means (Almean) to 0 and standard deviations (oa)) to 1 (see Barkan et al., 2005).

Alst = (AI— Almeun)/o-ﬂ ) (82)
Considering that we did not used satellite images for the SDE identification, we cannot guarantee that all the
events detected by above mentioned method are the real SDEs. We also could have missed some events. To
test our SDE list, we compared monthly/annual sums of our SDEs for both Portuguese sites with similar
published data for regions more or less close to Portugal:

1. number of the Saharan dust events in July from Brakan et al. (2005) - Italy;

2. annual sums of the SDE from Rogora et al. (2004) — NW ltaly;

3. annual sums of the SDE from Varga et al. (2013) — Carpathian Basin.

The results of the comparison are shown in Fig. S1.4b-d. The number of dust events detected by us for the
site ID 288 correlate well with other data. Correlation coefficients are 0.48 and 0.56 for annual data and 0.89
for monthly (p values for all correlation coefficients a lower than 0.01). The number of the SDEs for the site
ID 082 shows a very weak (if any) correlation with other series. Figure S1.4a shows as well the annual cycle
for the monthly sums of the SDEs detected in our study for both locations. As expected, July and August are
months of the highest frequency of SDEs.
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Figure S1.4. (a) Annual cycle of the monthly number of SDE for Portuguese sites ID 082 and ID 288. (b-d)
Variations of the monthly (b) and annual (c-d) SDE number for two Portuguese sites compared to the
equivalent data from other studies. The correlation coefficients r between the monthly/annual sums of the
SDE events detected by us and by other authors are shown with p values in brackets.
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Figure S1.5. Series of monthly <Alpos> (a mean for two sites ID 082 and ID 288) and a total number of
SDE per month for the same sites.

The sites ID 082 and ID 288 were analysed separately. During the studied period 28 SDEs were found for
the site ID 082 and 45 SDEs were found for the site ID 288 (see Fig. 2d of the main paper). As was
previously shown by different studies (see e.g. Moulin et al., 1998, Barkan and Alpert, 2008 or Israelevich et
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al., 2012), most frequent routs for the dust intrusions coming from Sahara to the west part of the Iberian
Peninsula pass through the west part of the Mediterranean sea and Spain or along a west-east line after over-
passing the North Atlantic Ocean (e.g. Pereira et al. 2008, 2011). Thus, a greater number of SDEs for the
site ID 288 is due to its more north-east position. This hypothesis is confirmed by the fact that in cases when
the SDE is observed on both sites more or less simultaneously, on the site ID 288 it took place 1-3 days
earlier than on the site 1D 082.

High daily values of the <Alpos> during the detected SDEs contribute to the increase of monthly means of
the <Alpos>. The variations of the monthly mean <Alpos> index averaged over two Portuguese locations
increase together with the total monthly number of dust events are shown in Fig. S1.5. Months with a very
high content of absorbing acrosols (<Alpos> > 0.8 for averaged data) are months with at least three SDEs.
There are two exceptions (February 1985 and September 1988). During these months only two SDEs took
places, but the monthly <Alpos> is over 0.8. In both cases one of the pair of SDEs was an extremely strong
event. No relations were found between the <Alneg> and the SDE occurrences.
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Part 2. Sunshine duration variations

Figure S2.1 shows the correlation coefficients between the variations of the sunshine duration (SshD) and
other atmospheric parameters. As one can see, the SshD series is strongly anti-correlates with precipitations
amount (a proxy for the cloud amount) and correlate with the atmospheric pressure (except summer dry
months). In turn, the DTR series is affected by the SshD variations: the decrease of the sunshine duration
coincides with the decrease of the daily temperature range. This results, most probably, from the decrease of
the day-time temperature (Tmax) due to the lower amount of solar radiation. The correlation between the
SshD and the atmospheric pressure is strong and statistically significant only during cold and wet season
from October to March which is a sign of the Atlantic cyclones’ effect (Miranda et al., 2002).

Correlation coefficients: sunshine duration (IGUC series) vs other parameters
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Figure S2.1. Correlation coefficients (r) between the SshD and other atmospheric parameters measured in
Coimbra (IGUC series). Only correlation coefficients |r| > 0.3 are shown. The statistical significances for
singular (p-values) and multiple (meta p-values) comparisons are shown by shading.
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