








4 R. Teta, et al., Int. J. Sus. Dev. Plann. Vol. 14, No. 1 (2019)

Table 1: 2017 recreational waters quality assessment performed by ARPAC on Cuma study
site (sampling code: IT015063060005); R: Routine sampling point, PS: study
point, DEL: special activity developed to detect limits of impacted area; *(UFC o
MPN /100 ml, limit 500).

Date Hour Type Airtemp. Water temp. E. faecalis* E. coli*
2017-12-04 11:40 R 21 18,5 10 20
2017-12-04 11:47 PS 21 17,8 10 10
2017-22-05 12:40 PS 26 21 2005 591
2017-22-05 12:50 R 26 21 1298 324
2017-19-06 11:34 R 27 23,6 10 10
2017-19-06 11:40 PS 27 23,6 10 42
2017-17-07 12:10 R 25,9 25,7 10 10
2017-17-07 12:18 PS 26,3 25,2 10 10
2017-10-08  11:40 PS 32 29,5 87 20
2017-10-08  11:50 R 32 29,5 2005 2005
2017-16-08  10:12 DEL2 26,3 27,3 10 10
2017-16-08  10:15 S 26,3 37,3 10 10
2017-16-08  10:17 DELI 26,3 27,4 10 31
2017-08-09  15:04 PS 26,2 25,8 344 624
2017-08-09  15:09 R 26,2 25,8 384 659

Figure 2: ARPAC recreational water quality map.
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Figure 3: Chl-a satellite analysis on the study site B (Terra/Aqua MODIS).

Figure 4: Microscope observations of Cuma wastewater treatment plant sample.

3 MATERIALS AND METHODS
3.1 Satellite analyses

Chlorophyll and carotenoid pigments contained within photosynthetic cells (algae,
cyanobacteria etc.) are routinely used to assess algal biomass and phylogenetic composition
and distribution in aquatic ecosystems. The chlorophyll-a (Chl-a) map of the coastal area of
Campania coasts was obtained from MODerate Image Spectroradiometer (MODIS) sensor,
mounted on Terra and Aqua satellite platforms. The operational algorithm allowed the Chl-a
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quantification expressed in mg/m? in water bodies. The spatial resolution (pixel size) is 1 km
x 1 km, while the temporal resolution is daily.

3.2 In situ sampling and measurements

Samples were collected at the study site B (geographic coordinates: 40.850405N, 14.046552E)
in the summer 2017 (dates: 07/17/17, 08/10/17, 09/07/17), when the highest levels of Chl-a
were detected according to ARPAC recreational waters quality assessment. Collected water
sample was analyzed with an optical microscope combined with an OMAX 18 MP CMOS
cooled camera. All analysis and measurements were performed digitally using specialized
scientific software (ToupView). This allowed the qualitative detection of cyanobacteria.

4 CONCLUDING REMARKS

Bioindication provides information on the response of living organisms to the integrated
effects of environmental contaminants, which cannot be determined by direct analytical
measurements. Compared to chemical and physical measures of environmental quality,
bioindicators are capable of capturing cumulative impacts of multiple pollutants and habitat
changes, in an early stage and over time. Cyanobacteria are good bioindicators of water qual-
ity, and providing rapid response detection could be considered desirable as an ‘early warning’
indicator of change. Only the assessment of the presence, abundance and performance of
living organisms in the field can give insights on the impact of environmental stress on the
composition and health of the ecosystem.
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