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phytoplankton pigment absorption (a,;,
CDOM (agp) — and two for the scattering — white scatterer (b,,;,), and a
typical sediment scatterer (b,
* Hereis presented the total absorption at 443nm: a,,, = phytoplankton .
. . o The river estuary and waste water polygons were
+ detritus + CDOM absorption and the percent contribution of each Land .
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polygon pixels are water pixels.

0P data is calculated for each polygon pixel of the study sites, for all
Polygons L ) . .
acquisition dates available. The values were spatially averaged according to

the size of each polygon.

The I0Ps are presented together with meteorological data from < ERA5:
The total precipitation for land sources (riverine and outfall) is
cumulative for the last 12 hours before the acquisition time,
meridional and zonal mean for the entire area of the Bulgarian

coastline. Precipitation data for the study sites in water is hourly value,
meridional and zonal mean for the shelf and for the open sea area.
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selected in close proximity to the treatment plant
on the sea surface.

The riverine and outfall polygon size is a circle
LWL TG ETCR with radius of 0.001° and that of inwater
polygons has a radius of 0.0025°.
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Percent contribution to total absorption at 443nm for 2017
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@ eésa Observations and conclusions

Percent contribution of
each absorber to the total

Seasonal trend

* The study sites, chosen close to land sources and those in
water areas, regardless the depth of the region they’re
located, show similar trend in the seasonal fluctuations
between each other.

- There is higher variability between values of the
total absorption at 443nm for different sites in the
winter/spring and autumn period. These periods
correspond to the two phytoplankton blooms,
observed with higher intensity in the beginning
and lower intensity in the second half of the year,
which are typical for the Black Sea region [2].

- The increase in phytoplankton pigment absorption
during the bloom periods is clearly visible on the
total value graphs (not shown in this study) and is
distinguishable in the graphs showing the percent
contribution to total absorption at 443nm.

Meteorological conditions

* Prevailing winds for the Bulgarian coastline are North and
North-east. A higher variability between the values of the
different study sites is connected with change of the wind
direction. The highest variability is caused by South winds.

e At very low wind speed or windless conditions the I0Ps for all
study sites show similar values.

* Overall after prolonged precipitation there is an increase in the
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CDOM is the main absorber for the study sites connected with land sources. For those regions it
counts for over 50% of the total absorption at 443nm. CDOM absorption at inwater sites has a
comparatively lower impact. Its ratio is less than 50% of the total.
The phytoplankton pigment absorption has the smallest percent contribution to the total
absorption at 443nm, except for the period late May, beginning of July, when the ratio apig/atot has
a peak. A noticeable increase of this ratio is also observed during the bloom period in winter/spring
and autumn.
Detritus absorption for land sources counts for less than 50% of the total absorption. For inwater
areas this ratio increases, making up to over 55-60% of the total. A minimum in the ratio a ./a is
observed for the late May, beginning of June, connected with the phytoplankton pigment peak.
The phytoplankton absorption peak of apig/atot is compensated by a low in the detritus absorption.
The peak is present for all sources, however it's more prominent for inwater sites. It’s visible for all
ears, showing lowest amplitude in 2018. The CDOM absorption ratio shows little variation

Conclusions

The trends observed in this study confirm that the predominant absorber for the Black Sea region is
CDOM. The peak in phytoplankton pigment absorption during the spring is compensated mainly by
detritus. The main source of nutrients, necessary for the phytoplankton growth is the river inflow,
which intensifies during the spring period. The phytoplankton absorption peak has lower amplitude
at study sites in river and effluent areas compared to the inwater regions, as river plumes and
effluent discharges are sources of optically active absorbers, which increase the CDOM and detritus
contribution in those regions.

The I0OPs for sites connected with land sources and inwater sites show similar behaviour, however
they are distinguishable according to the impact of each absorber to the total absorption.
Monitoring this change can serve as an indicator of the impact of the fluvial plume away from the
shoreline. According to our observations effluent plumes demonstrate similar behaviour as fluvial
sources.

The most prominent technique for detection of riverine outflow in the sea seems to be the
increased fraction of CDOM contribution to the total absorption at 443 nm and the lower
phytoplankton contribution.
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