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Institute of Oceanography and Fisheries

> Since 1930, interdisciplinary institute
> 125 employees, 8 labs;

Physics, Chemical oceanography and =B S
sedimentology, Plankton and shellfish toxicity,
Microbiology, Ichtyology, Fisheries biology, (¥t
Benthos and Aguaculture laboratory

»Involved in sequence of international and
national scientific, fechnical and dato

management projects
»Involved Iin implementation of IMAP, WFD
and MSFD through conduction of Croatian

monitoring programs

2nd Stakeholder Workshop, Split, Croatia, February 7t 2019,
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Marine Strategy Framework Directive (MSFD)

The main goal is to achieve Good Environmental Status of EU marine waters by
2020. The Directive defines GES as:

“The environmental status of marine waters where these provide ecologically
diverse and dynamic oceans and seas which are clean, healthy and productive”
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How we are making it easier to achieve the good
environmental status of marine waters e
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Marine Strategy Framework Directive (MSFD) 012/~ ober
»The initial assessment of the current Initial 2012
environmental status of national marine waters assessment

and the environmental impact and socio- iy 2018 2012

economic analysis of human activities in these Programme of Determination of good
waters *measures environmental status (GES)
»The determination of what GES means for 2021 2020 2018
national marine waters 2017 2014 2012 X

»The establishment of environmental targets and Monitoring‘ Environmental July
associated indicators to achieve GES by 2020 L rogramme targets 2014
The establishment of a monitoring programme for December 2020 2018

the ongoing assessment and the regular update 2014

of targets *

»The development of a programme of measures MSFD status in
designed to achieve or maintain GES by 2020 Review of the 5 elements Croatia

of the strategy

The process is cyclical and the second cycle
Every 6 years

should start again in 2018.

2nd Stakeholder Workshop, Split, Croatia, February 7" 2019
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Implementation of MSFD Monitoring
In December 2014 Government of the Republic of Croatia brought Decision of
action program for the strategy of the management on marine environment
and coastal area: “Monitoring and observation system for assessment of the
Adriatic Sea state according to MSFD”
(OG 153/2014) “Monitoring system = MSFD Monitoring”

Implementation of “Monitoring system” in Republic of Croatia
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Implementation of MSFD Monitoring

Implementation of the monitoring according to MSFD includes state of 11
descriptors:

D1 Biodiversity

D2 Non-indigenous species
D3 Populations of commercially exploited fish and shellfish
D4 Pelagic food webs

D5 Eutrophication

D6 Sea floor integrity

D7 Hydrographic conditions
D8 Contaminants

D9 Contaminants in food
D10 Marine litter

D11 Underwater noise

2nd Stakeholder Workshop, Split, Croatia, February 7" 2019
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Implementation of MSFD Monitoring

Yearly costs of Monitoring according to MSFD for Croatia (OG 153/2014)
were estimated to: 12.028,362,00 kn (no VAT)

» For 2016 (~ 1 million kn was approved through specific Contracts for
north, middle and south Adriaftic)

» For 2017 and 2018 (~ 3 million kn was approved through specific
Contracts for north, middle and south Adriatic)

Contracts covered only part of descriptors D5, D1, D2, D4 and D7, and part
of D10and D11 (D3, Dé, D8, D9 were not covered at all)

» For 2019 process of Public procurement is in progress....

2nd Stakeholder Workshop, Split, Croatia, February 7t 2019
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D1: Biodiversity
Biodiversity in the Adriatic Sea (Croatian part) is given by components that have
to be covered by monitoring program

Components:
- Sea mammals (Cetacea);
- Sea birds;

- Sea turtles;

- Fishes;
- Photophilic algae settlements and species Cysfoseira amenfaceaq;
- Posidonia settlements and species Posidonia oceanica

- Coraligen and species Corallium rubrum

- Pelagic plankton COmMMURfY ki s s rsn 20
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Sampling Frequency
Mamals: Cetacea: Tursipos number, distribution of Whole Adriatic (cooperation each 3 year (air counting) Photo
truncatus, Stenella coeruleoalba population with other countries) documentation: 1x year, every
second year
Birds: Calonectris diomedea, number, distribution, Nesting places Through Birds Directive
Puffinus yelkouan, demographic characteristics
Phalacrocorax aristotelis of population
desmarestii, Larus audouinii
Sea turtles: Caretta caretta Number, air counting, catch Whole Adriatic divided on  each 3 year (air counting)
by chance, dead due to fransects
3 swallowing of litter- standard
o = morphometric characteristics
& Fishes: distribution, size, state and Pelagic species: Kvarner, 2 x year, summer, winter or for
Q Pelagic: Sardina pilchardus, structure of population Kvarneri¢, middle Adriatic  coastal fishes (summer, autumn)
.2 Engraulis encrasicolus islands

Demersal and coastal
Chondrichthyes: open
central Adriatic, Jabuka Pit
Coastal fishes: Mali Losinj,
Senj archipelago, Pag,

Demersal and coastal
Osteichthyes: Mullus barbatus,
Mullus surmuletus, Diplodus
vulgaris, Diplodus sargus,
Scorpaena porcus, Scorpaena

o
9
0

scrofa, Symphodus tinca, Labrus §ouih side of Dugi Otok,
mixtus, Pagellus erythrinus, Sibenik archipelago, around
Epinephelus marginatus, Split, Vis, Dubrovnik area

Chelidonichthys cuculus,
Zosterissesor ophiocephalus,
Demersal Chondrichthyes:
Scyliorhinus canicula, Raja
mireletus
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Coraligen and species
Corallium rubrum

- 4

Plankton pelagic community:

Coraligen: Species, composition,
indicators of coraligen
functionality, qualitative and
quantitative indicators of the
impact on community

Red coral: distribution and state
of settlements (number, size);
Environmental parameters: T

Phytoplankton: composition and
number, geographic and
seasonal variability, indexes of
variability and ratios of the main
functional groups

Zooplankton: composition,
distribution and seasonal
variability of chosen groups

Distribution of Cystoseira
amentacea and invasive species
(D2) and areas damaged by sea
urchins (Dé)

Miljet, Vis, Kornati
island

Marine and coastal
waters of north,
middle and south
Adriatic

Whole Croatian
coast*; covered by
WFD

Coraligen: through Habitat
directive
Red coral: each 3 year

seasonal, at certain sites
Up to 12 x per year

1 xin 3 years

*applicable with additional
measurements!

2nd Stakeholder Workshop, Split, Croatia, February 7t 2019
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D1: Biodiversity
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* additional

investigations/measurements!
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Sampling Frequency

Coraligen and species Cordligen: Species, composition, Mljet, Vis, Kornati Coraligen: through Habitat

Corallium rubrum indicators of coraligen island directive
o functionality, qualitative and Red coral: each 3 year
quantitative indicators of the
impact on community
Red coral: distribution and state
of settlements (number, size);
Environmental parameters: T

ty

‘»

E Phytoplankton: composition and Marine and coastal seasonal, at certain sites
> number, geographic and ars of narth

o] seasonal variability, indexes of In 2016

(@) varia!oili’ry and ratios of the main A} Phytoplankton Phytoplan kton
E functional groups 1 X 22 sites in 2 X 22 sites in

Zooplankton: composition,
distribution and seasonal
variability of chosen groups

middle and middle and

Distribution of Cystoseira In 2016. ZOOP

& Settlement of photophilic algae
£» and species Cystoseira amentacea and invasive species cof 1 X 5 sjtes in iy
amentacea * (D2) and areas damaged by sea . 2 X 5 sites in the
| middle and
urchins (Dé)

iddl d
south Adriatic g ean' A

2nd Stakeholder Workshop, Split, Croatia, February 7" 2019
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D1: Biodiversity
Monitoring sites for D1 during 2016, 2017 and 2018 (only component: plankton
pelogic communi’ry)
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No | Site Depth (m) |¢ A

1 GR; 1; JA 01 12 18°4.983° 42° 39.586"
2 |A1;JA02 107 18°1.312° 42° 38.031°
3 |[3;A2;JA04 332 17° 49.463° 42°26.856°
4 |5;A3;JA06 1164 17°40.615° 42°16.637°
5 |FP-O4; JA 07 78 17° 33.705° 42° 47.51°
6 | *FP-O7; A6; JA 08 38 17°19.706° 43°2.007°
7 |*FP-O15a; JA 09 12 16°26.028° 43°30.191°
8 |*FP-O16b;ST103; JA 10 18 16°27.2° 43° 31.8°

9 | *FP-O16; JA 11 22 16°24.111° 43° 32.502°
10 |A8;11; FP-O1éq; ST101; JA 12 |38 16°22.9° 43°31.1°
11 |FP-O14; CJO07; JA 13 52 16°23.611° 43° 25.603"
12 | A9; CJO09; JA 16 103 16°20.007° 43°0°

13 | A10; CJO10; JA 19 178 16°16.408° 42° 36.251°
14 | A11; CJO11; JA 21 108 16°13.621° 42°22.28°
15 |*FP-O17a; JA 22 44 16°12.498° 43° 30.205°
16 |FP-O21; JA 23 60 15° 51.71° 43° 39°

17 |A13; JA 24 169 15°43.29° 43°29.26°
18 | A14; CJO03; JA 26 264 15°7.62° 43°5.22°
19 | FP-O25; JA 27 54 15°2.419° 44° 14.995°
20 |FP-O27; JA 28 47 15°24.416° 44° 16.946°
21 |*FP-O28a; JA 29 49 15°.723° 44° 29.241°
22 |*FP-O28b; JA 30 12 15°2.9° 44° 246.82°
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D2: Non-indigenous species

PecCarevic et al. (2013) listed species that were intfroduced by anthropogenic or
natural way intfo the Adriatic Sea. 113 species is specified (15 phytoplankton, 16

zooplankton, 16 macroalgae, 44 zoobenthic species and 22 fish species)

Components:

- Determining of invasive species from the list

et AN AT TR R o et

Ficopomatus enigmaticus
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Determining of non indigenous Taxonomic identification, impact Tuna farms Grska Bay (Bra¢), 2 1 x year; spring, autumn
species assessment, impacted areaq, sites in Zadar area
dynamics and mechanisms of
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Non ind

Determining of non indigenous

species (113 species list)

Determining of non indigenous

species (113 species list)

Determining of non indigenous

species (113 species list)

Determining of non indigenous

species (113 species list)
Cauvulerpa taxifolia

Cavulerpa racemosa var.
cylindracea

Codium fragile subsp. fragile
Ficopomatus enigmaticus

Callinectes sapidus

Fistularia commersonii

distribution

South Croatia: Dubrovnik -
Molunat; Mljet area

shipyard: Trogir

harbours: Dubrovnik, Ploce,
Sibenik. Zadar, Rijeka, Pula

harbours: Split, Kastelanski
zaljev
Starigrad Bay

Certain sites in the north and
middle Adriatic

Certain sites in the north and
middle Adriatic

Sibenik, Ploce

North, middle and south
Adriatic
North, middle and south
Adriatic

Each two year; summer

Each two years; spring
and autumn

Each two years; spring
and autumn

1 x year; seasonal

1 x year; autumn
1 x year; autumn

According to assessment

2x year, according to
assessment

2x year ; spring- summer,
auvtumn

2x year; spring- summer,
auvtumn
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Siganus luridus
Lagocephalus sceleratus

Lophocladia “
Research monitoring lallemandii
Acrothamnion “
preissii
Womersleyella
setacea
Hypnea spinella
Paraleucilla magna “
Ocvulina “
patagonica
Percnon gibbesi “
New species

SEGTERNILIEE Lagocephalus scelerat

outh, middle and north Adriatic  2x year; spring_summe
auvtumn

South, middle and north Adriatic  2x year; spring_summer,
auvtumn

Blitvenica and surrounding islands autumn

Dubrovnik

In 2016 (fish, crabs)
South, middle 4 1 X 4 sites in middle

Dubrovnik
chosen areas

2 X 4 sites in
Kastela Bay

middle and south
South Adriatic (Molunat) lat]

'Oculma pa“tagon"
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ses/ areos __[Semping recuency

Determining of non indigenous
species

Determining of non indigenous
species (113 species list)

Determining of non indigenous
species (113 species list)

Determining of non indigenous
species (113 species list)

Determining of non indigenous
species (113 species list)

Cavulerpa taxifolia

Cavulerpa racemosa var.
cylindracea

Codium fragile subsp. fragile
Ficopomatus enigmaticus

Callinectes sapidus

Fistularia commersonii

Taxonomic identification,
impact assessment, impacted
areq, dynamics and
mechanisms of distribution

Tuna farms Grska Bay (Brac), 2 1 x year; spring, autumn

sites in Zadar area

South Croatia: Dubrovnik -
Molunat; Mljet area

Each two year; summer

Each two years; spring
and autumn

shipyard: Trogir

harbours: Dubrovnik, PlocCe, Eachf" |1 2017, 2018
Sibenik. Zadar, Rijeka, Pula and g
(benthos)

harbours: Split, Kastelanski zaljev ) ’ p
2 X 2 sites in mida

Starigrad Bay 1xy{ and south Adriatic

Certain sites in the north and 1 x year; autumn
. -~ —T

alall-WiValdla

7
Certain sites in the north and Accc
middle Adriatic (bentho:s) d
Sibenik, Ploce 2xyd 2 X 10 sites in

assey middle and south
North, middle and south Adriatic 2x ye .
autumn
North, middle and south Adriatic 2x year; spring- summer,
autumn
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D2: Non-indigenous species

Monitoring sites of non-indigenous benthic and non- indigenous fishes and demersal

crabs for D2 descriptor during 2017 and 2018

nnnnnn

No | Location P A

1 Komiza Bay 43,02046259 |16,08622169
2 | Vis Bay 43,06035969 |16,19059181
3 | Trogir 43,51027725 |16,25139856
4 | Rastel 4354836148 | 16,38449979

Kambelovac

5 | Harbour Split 43,50747599 | 16,43688834
6 NorthSplit harbour | 43,52863785 | 16,46535229
7 | Grska Bay 43,28770251 | 16,48288393
8 | Smrka Bay 43,28426613 | 16,49704599
9 | Supetar 43,38490276 | 16,55438089
10 | Stari Grad 43,18221103 |16,58236149
11 | Zavalaq, Hvar 43,12278792 | 16,69676220
12 | Mijet 42,78280313 | 17,33179662
13 | Ploce 43,03878334 | 17,420454688
14 | Dubrovnik 42,63926270 |18,11491583
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D3: Populations of commercially exploited fish and shellfish

In the fishing area of Republic of Croatia the state is monitored through monitoring
of the commercial fishery and the state of resources by scientific expeditions
(MEDITS and MEDIAS). After the entering into EU, Croatia set the monitoring of fishery
state according to methodology through (DCF-Data Collection Framework)

- additionally data collection for repopulation areas to protect nurseries and
hatcheries for juveniles recruitment in levels sufficient for sustainable fishery.

Components:

-Demersal stocks

-Pelagic stocks

-Coastal stocks

-Shellfish stocks

-Hatcheries of sardines and anchovies
-Seagrass meadows

-Shellfish fishing by rampon
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Parameters Sampling frequency

Demersal stocks Merluccius Frequency of appearance, Open middle Adriatic, Jabuka 2x year, (June-July)-srpanj)
merluccius, Mullus barbatus indexes: biomass, abundancy, Pit area, 20 randomly (December_January)

D3: Poiulaﬁons of commercially exploited fish and shellfish
Descriptor
D3

. Nephrops norvegicus, juveniles, adults, average mass, distributed sites in Croatian
POpU|CI|'IOI1$ o)1 Solea solea average length, ratio of average fishery sea
commercially P.elcgic stocks: Sardina Iength- an.d length of the First

. . pilchardus , Engraulis maturity, index of total biomass,
=) (o] [e]i{=Te Bil{ s M encrasicolus Priobalni stokovi: index of total abundancy, total

[o]41e 0 1=11 11 0 Spicara smaris, Mullus _ biomass without bluefish,
surmuletus Stokovi skolikasa: piomass of commercially

Yenus veriucosa, Peclen targeted species, biomass index
el e of cephalopods, biomass index

: of pelagic fishes, biomass index
of chondrichthyes, BOI (bottom

— dwelling fish index) e e In 2016 -
Hatcheries of sardines and Appearance frequency of eggs Warm part of the year: K
| anchovies and larvae, length structure, sex iKvarneri¢; cold period © In 2017 / 2018
ratio, and values of batch year: middle Adriatic islal Data from DCF,
fecundity of adults with transect towards the
W w MEDITS and MEDIAS

Seagrass meadows (critical composition, length structure Mali Losinj, Senj archipelc :

areas for recovering of and biomass of fish populations Pag, Dugi Otok, Sibenik autumn,

coastal fish populations - archipelago, around Split, Vis,

hatcheries Dubrovnik area

Shellfish fishery by rampon Catch and by catch West Istrian coast (fishery zone seasonal

composition, by rampon and A)
species identification
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D4: Pelagic food web

Pelagic food web characteristics in the Adriatic (Croatfian side) are oligotrophic
conditions that favors prokaryofic heterotrophs in relation to phagotrophs. So,
chosen components include:

- Microbe food web — (heterotrophic bacteria; bacterial production; autotrophic
picoplankton: cyanobacteria (Synechococcus, Prochlorococcus), picoeucaryofs;
heterotrophic nanoplankton, microzooplankton (ciliates)

- Phytoplankton — (species composition, number, biomass — chlorophyll a, primary
Ty A" 2 S

3 (*. ~y " 3

production)
- Mesozooplankton — (composition, number )
- Small bluefish: sardines — (number, condition, food)

- Top predator. funa — (humber, condition)

2nd Stakeholder Workshop, Split, Croatia, February 7t 2019,
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D4: Pelqgic food web

Sampling frequency

D 4 icrobe food web heterotrophic bacteriaq; South Adriatic: Dubrovnik -
bacterial production; Bari
Pelagic fooc autotrophic picoplankton, Middle Adriatic: Split-
webs cyanobacteria; picoeucariots: Gargano, Sipe.n.ik - Ortona
heterotrophic nanoplankton, Nor!h.Adrlth. river Po delta-
microzooplankion Rovinj
Phytoplankton Species composition, number,

biomass, chl a, primary

Mesozooplankton (target Composition, number
group: copepods)

Small pelagic blue fish number, condition, diet Coastal areas: mouth of river
(target species: Sardina Neretva, Kastela Bay, Rijeka i
pilchardus) Bakar Bay, west Istrian coast
Top predators (target Number, condition (total 33 sites)

species: tuna -Thunnus
thynnus, Thunnus
albacore, Xipias gladius)

North and middle
Adriatic - 12 x year Lim,
Bakar, west Istrian coast -
7 x year ; rest: - 4 x year

In 2016

1 X 22 sites in
middle and
south Adriatic

In 2017, 2018

2 X 22 sites in
middle and
south Adriatic
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D4: Pelagic food web

Monitoring sites for D4 (DS ond D7_ ‘descrlp’ror dunqg 2

\

south Adriatic) [ e T e MG

016 2017, 2018 (north, middle,

""" M"} t“.s_j
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D4: Pelagic food web

I\/\onl’rorlng sites for D4 (ond DY) descrlp’ror during 2016, 2017 and 2018

‘o AN _a "‘ —> No |Site Depth (m) | ® A

"f""‘“‘ 1 |GR 1;JA 01 12 18°4.983° | 42°39.586°
S J 2 |A1;JA02 107 18°1.312° |42°38.031°
Zagai N 3 |3;A2; JA04 332 17° 49.463° | 42°26.856°
4 |5;A3;JA06 1164 17°40.615° | 42°16.637°
5 |FP-O4; JA 07 78 17°33.705" | 42° 47.51°
6 |*FP-O7; Aé; JA 08 38 17°19.706" | 43°2.007"
7 |*FP-O15q; JA 09 12 16°26.028° | 43°30.191°

.,.\\ o 8 |*FP-O16b; ST103; JA 10 18 16°27.2° |43°31.8°
mng“mwm A 12 9 |*FP-O16; JA 11 22 16°24.111° | 43° 32.502°
"*’““""”" 10 | A8; 11; FP-O16a; ST101; JA 12 |38 16°22.9° |43°31.1°
1A 25 DR 11 |FP-O14; CJOO07; JA 13 52 16°23.611° | 43°25.603°

s PSS 12 | A9; CJ009; JA 16 103 16°20.007" |43°0°
CXo: CJ003: JA 15 13 |A10; CJO10; JA 19 178 16°16.408° | 42°36.251°
Lla: Ja 17 14 |A11;CJO11; JA 21 108 16°13.621° | 42°22.28°
e e 15 |*FP-O17a; JA 22 44 16°12.498° | 43°30.205°

16 |FP-021; JA 23 60 15°51.71° | 43°39°
YT IA 20 17 |A13;JA 24 169 15°43.29° | 43°29.26"

18 |A14; CJO03; JA 26 264 15°7.62° |43°5.22°
19 |FP-025; JA 27 54 15°2.419° | 44°14.995
20 |FP-027; JA 28 47 15°24.416° | 44°16.946°
B 21 |*FP-O28a; JA 29 49 15°.723° | 44°29.241°
Mlddle cmd south Adriatic measuring sites 22 | *FP-028b; JA 30 12 15°2.9" | 44°26.82°
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D5: Eutrophication

Eutrophication is process caused by enriching the water body with nutrients,
especially N and P compounds, that brings to increase of growth, primary
production and algae biomass and consequently hypoxic (anoxic) events and
changes in benthic community.

Components:

- Nutrient loadings

- Concentration of chlorophyll a

- Concentration of dissolved oxygen
- Toxic blooms events (frequency ...)

- Concentration of nutrients * Negative consequences of eutrophication
—Submgrged vegg’rqhon (changes) * Concentrations of NO;-, NO,, NH/,
- BeﬂThIC COmmUﬂITIeS (ChdﬂgeS) Sio44-' T’N, HPO42-,TN, NORG, TP, PORG)
- Benthic organisms / fishes (mortality) + pH
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D5: Eutrophication
Descriptor Sampling frequency
D 5 Nutrient loadings t/g calculated fromriver loadings and  South Adriatic: 1x year
urban and industrial input Dubrovnik - Bari

c Increase in primary Chl a concentration M|<§dle S 1x year
. . . . Split- Gargano,

o) production Satellite observations and modelling Sibenik — Ortona
-— Chl a concentration Annual average values (geometric North Adriatic: river Monthly or more frequent
O average or 90 th percentill) Po delta- Rovinj
.2 Concentration of Annual average values (10th percentill) Monthly or more frequent
'g_ dissolved oxygen Coastal areas:

o) Toxic bloom Bloom that cause damage for living mouth of river Yearly

= resources (frequency, duration, area Neretva, Kastela

= covered) Bay, Rijeka, Bakar

o Nutrient concentrations  Average annual values (geometric Bay, west Istrian Monthly or more frequent

coast
(total 33 si

Submerged vegetation Changes in covered area and density

In 2016

Benthic community Changes in biodiversity and ratios < X 23
between sensitive and non sensitive mld.dle. and soutf’ 5., 7, 2018
species (multimetric indexes) Adriatic /1 x 20 2 X 23 sites in

Benthic organisms/fish Massive mortality events

(documentation of the events) middle and south

Adriatic
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Dé: Seafloor Integrity

According to National habitats classification in Croatian waters exist: 31 habitats, 60
biocenosis, 134 facies, associations, ecomorphosis and other specific habitats (fish
farms, harbours, communities with non indigenous species ...) (Bakran-Petricioli, 2011)

Components;

- Epifauna on soft bottoms and bottoms with fishery activities

- Macro i meiofauna on soft bottoms
- Mediolittorall on hard bottoms and rocks / Biocenosis of infralittoral algae (D1
component: Settlement of photophilic algae and species Cystoseira amentaceaq)

- Posidonia oceanica meadows (mapping)
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Dé: Seafloor Integrity
Sampling frequency

6 Epifauna on soft Abundancy, biomass of each species 30 chosen sites in island 1x year summer (June/
bottoms and bottoms areq, open sea, whole July)
Sl of fishery activity coast of east Adriatic
infegrify Macro and meiofauna Number of species, number, North Adriatic 1x in 3 years
on soft bottoms taxonomic and functional
composition
'\ Mediolittoral; hard Distribution of Cystoseira amentacea 30 chosen sites in island 1 xin 3 years
. bottom and rocks / and invasive species (D2) and areas area, open sed, whole
Biocenosis of damaged by sea urchins (Dé) coast of east Adriatic, 10
infralittoral algae (D1- chosen sites in north
component: settlement Adriatic . . e
of photophilic algae * applicable with additional
| and Cystoseira
7| amentacea) measurements!
Posidonia  Mapping Density of shoots, covering of 38 sites covered by WFD + After the mapping,
oceanica meadows, leaf area, saccharose, 17 annexed sites a
meadows ratio of nitrogen isotopes, ratio ofs L -
* viphur isoio:]es Pb in?hizome Nin i et n 268
. ’ ’ In 2017, 2018 -
epiphytes

WEFD data for
state Posidonia oceanica*

Ecological
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D7: Hydrographic conditions
Characteristics of hydrographic conditions in Adriatic Sea waters (Croafia)

Permanent change of hydrographic conditions in the Adriatic can be caused by:
two main impacts: 1) climate changes combined with natural variability and 2)
human activities (building of dams, inputs of industrial waters, waste waters, outlets,

fish farms, power plants, energy...),
/ - Monitoring parameters:
‘ 72 - temperature
- salinity
- turbidity
- waves
- currents
-bathymetry

= COﬂneCTed TO(D]) (DQ), (DS), (D5) | (D] ]) 2nd Stakeholder Workshop, Split, Croatia, February 7t 2019,
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D7: Hydrogrqphic conditions

Temperature, salinity, sea
D7 currents, transparency,
fluorescency (from chl a and
colored dissolved organic
matter), concentration of
suspended matter, sea level

Hydrographic

conditions

HarmoNIA

Sampling frequency

o Fund

South Adriatic: Dubrovnik - North and middle Adriatic- 12
Bari X year
Middle Adriatic: Split-= Lim, Bakar, west Istrian coast -

Gargano, Sibenik - Ortona 7 x year; rest: - 4 x year
North Adriatic: river Po delta-

Rovinj
Coastal areas: mouth of river
Neretva, Kastela Bay, Rijeka,
Bakar Bay, west Istrian coast
(total 33 sites)

In 2016
(T, S, transparency)

1 X 31 sites in middle and
south Adriatic / 1x 27

In 2017, 2018
(T, S, transparency)

2 X 31 sites in middle and
south Adriatic
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D7: Hydrographic conditions
Monitoring sites for D7 descriptor during 2016, 2017 and 2018 _¥

m A
T . - <
25 028a: JA \ 35 _ Mrkopyic Grad!
4 / \ »7‘3}36
e / b
N

Vitez

iVNo

lavgrad

L

Q@Tgc'g"";‘?}' e '
113 JA 24 R PO T JA 223 JA 09 Rl W22
—— T
S P-014: CIOCT: JA 133§
Makarska,
e

LA14; CJ003; JA 26

A 10; CJ010; JA 19
-7: JA 20|
A 11; CJ011; JA 21

Map of meosurin sifes in cosfol and marine waters of middle and south Adriatic
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D8: Contaminants
Components:

-Concentrations of contaminants in:

seawater (priority list*);

sediment (Cd, Pb, Cu, Zn, HgT, Cr, organotins, hexachlorbenzene, aldrine,
dieldrine, endrine, heptachlor, p,p'-DDE, DDD, DDT, PCB-7 congeners, PAH-s )

organisms (in shellfish: organotins; in fishes and shellfish — as in sediments)

- Effects of contaminants (toxicity and genotoxicity)

*Annex X (WFD 2013/39/EU)
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D8: Contqmincmts

Sampling frequency

2
c
O

A=
£
O

[t
c
O

O

Concentrations of Seawater Concentrations ot priority and priority
contaminants dangerous compounds

Sediment Cd, Pb, Cu, Zn, HgT, Cr, organotin
compounds, hexsachlorbenzen, aldrine,
dieldrine, endrine, heptachilor, p,p'-DDE,
DDD, DDT, PCB-7 congeners, PAH-s

Biota Shellfish: organokositreni spojevi
Shellfish and fishes: Cd, Pb, Cu, Zn, HgT, Cr,
heksaklorbenzen, aldrin, dieldrin, endrin,
heptachlor, p,p'-DDE, DDD, DDT, PCB-7
congeners, PAH-si

Effects of Seawater tokxicity, genotoxicity
contaminants

Sediment toxicity

Biota Shellfish: effect of organic matters/ content of
neutral lipids

Effect of metals/ metalothionine content,
effect of pesticides and carbamates /
activity of AChE, effect of genotoxic
compounds / induction of DNA damaging,
index of cell stress / stability of lysosomal
membrans, total stress index / survival on air
Fishes: effects PAHs / metabolite ; PAH-s in
liver, activity EROD

16 sites in coastal and
marine Adriatic waters

16 sites in coastal and
marine Adriatic waters

16 sites in coastal and
marine Adriatic waters

16 sites in coastal and
marine Adriatic waters
16 sites in coastal and
marine Adriatic waters
16 sites in coastal and
marine Adriatic waters

4 X year; seasonal
(monitoring conducting
Croatian waters)

1x year

1x year

4x year; seasonal
1x year

1x year

In 2016 -

In 2017, 2018 (Effects of

contaminants CIM Rovinj)
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D8: Contaminants

Monitoring sites for D8 and D9 descriptor
PO 5 SNGY N - LOCATION

N Delnice e ]
BU12 -

Water body

Mark

MEDPOL

¥ 8y . VR v O 1 |Gruz- 0423-MOP | MBU1 oT12
douts  JIOUR o o T N AT AP e e g ) Dubrovnik
RV R e, B L TR g, \| e o’ |2 | Mala Neretva | P2_3-NE MBU2 | OT04
14 ot e\ Stiena’  Bosncka Krupa e ‘Grada
W B i el 3 | Luka Ploée P2_3-LPP MBU3 | -
‘ 4 | Bracki kanal 0423-BSK MBU4 | -
Vel R 5 Kastelanski O313-KASP | MBU5 oT10
zaljev - Vranjic
&\ 1 6 | Palagruza - MBUé -
A e 7 | Vis - MBU7 | OT13
N SR s ' i : 8 | Murter - MBUS | -
Ly =19 | Pasmanski - MBU9? -
..... : £ 'SAba‘...‘ll g 0N e T, Konj Fa kanal
: ' 10 | Krk - MBU10 | -

wee e (11 | Bakarski zaljev

O313-BAZ

MBU11

Luka Rijeka

0O423-RILP

MUB12

e cnsuz s Pland 13 | Kvarner -

. .T.";-
R

0423-KVA

MBU13

- e Y Brestova
Adriatic Sea e B Koraca Sl ' 14 | Luka Pula

0412-PULP

MBU14

Marina Rovinj

Penne
__ -~ LAquila Chieti, Ortona

0412-10I

MBU15

g 16 | Limski kanal

0413-LIK

MBU16
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D9: Contaminants in seafood

Components:

-Shellfish Mytilus galloprovincialis; (Cd and Pb; marine biotoxins - ASP, DSP, PSP; PAH-s:

benzo(a)pyrene, chrysene, benzo(b)flurantene i benzo(a)anthracene)

- Commercially important fishes (Cd, Pb and Hg; dioxines, PCB-s like dioxines)
(according to EC 1881/2006)



http://upload.wikimedia.org/wikipedia/commons/0/0c/Miesmuscheln_Mytilus_1.jpg
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D9: Contaminants in seafood

Descriptor Components Parameters Sites/ areas |Sampling frequency

D9 Shellfish: Heavy metals: Cd and Pb 16 sites in coastal 1x year
. Mytilus Marine biotoxins: ASP, DSP i PSP and marine
Contaminants galloprovincialis. polycyclic aromatic hydrocarbons Adriatic waters

in seafood (PAH): benzo(a)pyrene, chrysene,
benzo(b)flurantane i
benzo(a)anthracen e

Commercially Heavy metals: Cd, Hg and Pb

important fishes (in  dioxins, PCBs like dioxine and indicators

accordance with PCBs

D3)

In 2016 -
In 2017, 2018 -
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D10: Marine litter
Components:
- Litter washed ashore (quantity, composition)

- Litter on sea surface and seafloor (Quantity, composition)

- Micro-plastics on beaches and sea surface
(quantity, composition, distribution)

- Litter ingested by marine animals
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D10: Marine litter

Descriptor Components Parameters Sites / areas Sampling frequency

Solid waste quantity, Southern exposed coastal areas of Seasonal 4x year
D‘l 0 washed ashore composition islands and coast in north, middle
. . and south Adriatic, river mouths
Mqune Ilﬂ'er sandy beaches
Solid waste on sea quantity, Main trajectories of marine traffic, Seasonal 2x year (spring
surface and sea composition southern exposed coastal areas of and autumn)
bottom islands and coast in north, main
»_ ” ‘ trawling areas
| Micro-plastics on quantity, Chosen sandy beaches in south, Seasonal 4x year
beaches and sea composition, middle and north Adriatic, main
B surface distribution trawling areas, around wastewater
w e outlets
" © Liter ingested by quantity, Main fishery areas Seasonal 4x year
- im ' marine animals composition

In 2017, 2018

1 X on new locations!
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D10: Marine litter
Locations of monitoring sites for D10 during 2017, 2018

e — Korisnik: Matijevié Slavica
IzvjeStajni sustav monitoringa Jadrana RS INatBYe pavicd
t

Laboratorij za kemijsku oceanografiju | sedimentologiju mora

’ Statistika ‘ Analiza podataka ‘ AZuriranje podataka ’

T

Projekt JADMON teren otpad iz mora 2017 P

PokaZi imena
"

trenutno:

Tablica postaja - Uredivanje postaja

Ime dubina dan vrijeme Sirina duzina
OMD-sjeverni Jadran 43 02.07.2017 1355 13,5266661
OMD-srednji Jadran 217 08.07.2017 | 13:30 15,422533
OMD-juzni Jadran 140  12.07.2017 | 17:30 42 65055000 17,273183:
LMP-Nin 0| 17.07.2017 | 10:00 44 24585142 15,197381¢
LMP-Neretva 0| 19.07.2017 | 09:00 4301927780 17,446625(
LMP-Prapratna 0| 19.07.2017 | 18:00 4281711749 17.676312¢
LMP-Zaglav 0|21.07.2017 | 17:00 4303305674 16,228419¢
Biota-Sjeverni Jadran 47 25.08.2017  22:00 44 40239183 14,006195(
PIC-Pelegrin 0| 06.09.2017 07:45 4327965000
MikroP-Hvarski kanal 0| 06.09.2017 0845 43,27965000
PIC-Mljet 0 06.09.2017 12:45 4277680000 17,316700(
MikroP-Mljet 0 06.09.2017 1315 4277680000  17,316700(
PIC-Dugi otok 0 12.10.2017 | 10:30 4384344164 15,1828167
MikroP-Dugi otok 0| 12.10.2017 | 11:00 4385450000 15,1828167
OP-Nin 0 16.10.2017 | 10:00 4424690330 15,197043f v
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D11: Underwater noise

Characteristics and sources of underwater noise in the Adriatic waters (Croatiq)
D11 describes the impact of anthropogenic underwater noise on marine
organisms (without human impact there are natural sources of noise: seismic,

meteorological and biological).

Components:
- Impulsive noise

- Ambient (continuous) noise
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D11: Underwater noise

Descriptor | Components Parameters Sites/ areas Sampling frequency

Ambient Levels of ambient noise 4 sites on west coast area (west 2 x year : June-August;
D‘l ‘| (continuous) of low and middle istrian coast, Kornati islands, Zije  October -April

noise fequency inside 10- and Split harbour
Underwater 20kHz frequency area

noise .
Trends of noise levels on
belts inside whole

freg
Activity that causes

Impulsive Whole Croatian part of the Continued registration of

impulse noise, duration,  Adriatic anthropogenic activities that
location, sound source create noise
level

In 2017, 2018 (continuous
noise inside 63 and 125
Hz frequency levels)
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D11: Underwater noise
| Locc’non o_f mon'_l’rorlng sVres for D]\] descrlp’ror

s

(Lf. P

13.515278

15.615278

Strizevo Kavon

e
",

>
7 S
\ 3

\‘Gmdu\
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Descriptor’'s Data Interpretation e s

Statistika ‘ Analiza podataka ‘ AZuriranje podataka |

s [l anaT A - etania narametra

lzvjeStajni sustav monitoringa Jadrana 1E BEEE Raspon

EXO m |e Of resl ||'I-S for D ] Laboratori za kemiisku oceanogratiu | sedimentotogliu mora
| Statistika | Analiza podataka | AZuriranje podataka | adavale su

ja- E
M ° teren: | IOR-2017-1 v stanje parametra:
S O e I' l e e or In sarametar: | Brojnost COPEPODA UKUPNG = Brojnast ukupnih kopepoda nije znalajno promijenjena u odnosu na prijeinje rezultate = istih postaja. 7. godine
UoZava se ofekivani pad brojnosti od obalnih staniits prema otvorenom moru. Sastaw vrsta unutar skupina o
. . — uobiZajen je za svaki tip pelagijskog staniita (obalne vede, otvorene vede), a taksonomska raznolikest nije | 1oy
frenutnr 0 v |postavi na: | O Bez kontrole kvalitete A znatajnije promijenjena u odnosu na prirodne vrijednosti. Na plicim obalnim postajams dominiraju neritifke | g o
L] L] postaja: | SVE ¥ |dubina: | SVE ¥ vrste kao Eto su Oithona nana, Euterpina acutifrons, Centropages kroyeri i Paracalanus parvus, dok se na Je- r
m rI I dubljim postsjama javljaju i vrste otvorensg i/ili dubljeg mora (Calanus helgolandicus, Namnocalanus minor,
Spremi i nastavi | Euchzets hebez, Agetus limbatus, A. typicus, Paroithona parvula i Oncasa venusta.
P

dostatnost:

[ ] °
Podaci su nedostatni za Ziru ekspertnu procjenu stanja ovog parametra s obzirom da je tijekom 2017. godine
zbog manjka financijskih sredstava uzorkovanje obavljenc na manjem broju lokacija i ufem podruZju u odnosu
na ,Akcijski program strategije upravljanja morskim okoliZem i obalnim podruéjem: sustav pracenia i
: : ~ : : : y : f Na 5 postaja upisano je 5 vrijednosti

promatranja za stalnu procjenu stanja Jadranskog mora™ Vlade RH (NN 153/2814).
min= 1095.3 na postajama

AQ; CJ009; JAT

max=7365.6 a‘:‘ostajarﬂa:
5T103; FP-O16b; JA10
avg=41 stddev=2682.7762, varijjanca=

Kk ARt 4

|

Example of results for D1

state in the Reporting
system of the Adriatic Sea
Monitoring (total number of -
copepods) e

postaja
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Descri ptor’s quq Interpretqtion Izvje&tajni sustav monitoringa Jadrana Korisnik: Matijevic Slavica

Laboratorij za kemijsku oceanografiju i sedimentologiju mora

‘ Statistika ‘ Analiza podataka ‘ AZuriranje podataka ‘

teren: D2-Jadmon_2017 v stanje parametra:
XO I I Ip e O reSU S Or parametar. | Broj nezaviéajnih vrsta v Potvrden je veliki broj stranih vrsta na podrué¢ju Kaitelanskog zaljeva, luke Split i uzgajaliita tuna na
Brafu. Uzgajaliste se pokazalo kao bitno podruéje naseljavanja vrsta koje se Zire morskim strujama pa time
praéenje treba pro3iriti na drugs uzgsjaliits u srednjem i sjevernom Jadranu. Manji broj vrsta na nekim

. 0 R . =
frenutni Ve |1 M |D05taw na | 1 Ispravna vrijednost '| podruéiima kso 3to je Mljet i Ploée, posljedica je ciljsnog istraZivanjas stranih vrsta riba, & ne ukupnog
I I DOSIa]a:|SVE v |c|uD|na |SVE "| cenzusa stranih vrsta. Sli¢no je i s nekim lokalitetima (Supetar, Zavalas, otok Vis, Stari Grad), gdje je
istraiivanje bilo usmjereno na pojedinu vrstu, & ne na utvrdivanje cenzusa stranih vrsta.
° ° Spremi i nastavi | k4
system O e Adriatic Sea dostaost

Podaci su nedostatni za 2iru ekspertnu procjenu stanjs ovog parametrz s obzirom da je zbog manjka

financijskih sredstava tijekom 2817. godine uzorkovanje/pregled obavljen na manjem broju lokacijs i uZem

H 4 podruéju u odnosu na predvideno ,Akcijskim programom strategije upravljanja morskim okoliZem i obalnim
onl orl ng n U I I I er O n O n_ podruéjem: sustavom pradenja i promatranjs za stalnu procjenu stanja Jadranskog mora®™ Vlade RH (NN

153/2014).

MNa 18 postaja upisano je 18 vrijednosti

L] L] L]

indigenous species
Plofe_D2,Dubrovnik_D2 Trogir_D2,Mijet D2,
max=T na postajama:

Gréka_D2_X,
avg=2.55E56, stddev=2.2022 varijanca=4_ 3487

-1
o
»8
o
o
o
oD
ol
o
o
o
ol

Karta  Satelit

Broj nezaviajnih vrsta []
IS

o

postaja
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Izvjestajni sustav monitoringa Jadrana

Descriptor’s Data Interpretation. . .

Q—msﬁka ‘ Analiza podataka AZuriranje podataka Prava pristupa

Example of results for DS

u Fund

Karisnik: Matij
oceanografiju i sedimen

Laboratorij za kemijsku

Korisnik: Matijevic Slavica
Laboratori] za kemijsku oceanografiju | sedimentologiju mora

r

parametar: | Koncentracija ukupno otopljenog anorganskeg dusika v

state in the Reporting i —r o

postaja: | SVE v dubina: |SVE v

system of the Adriatic Sea —

Monitoring (concentration
of total dissolved inorganic

12; CJ00G; JA15,

nitrogen)

Koncentracija ukupno otopljenog anorganskog dusika [mmol mp31

avg=1.0538, Sltildé‘."f.ﬂﬂ":ﬁ. varijanca=1.0192
VR
[} 1 2
0
200

400

800

1200

3 4

stanje parametra

Koncentracija ukupnog anorganskog duiika (suma otopljenog nitrata, nitrita i ameonijevih soli) u vodenom
stupcu postaja srednjeg 1 juZnog Jadrana u listopadu 2017. godine bila uw rasponu od 2,23 do 4,58 mmol m-3 sa
srednjom vrijednoscu od 1,85%1,81 mmol m-3. Ove su vrijedneosti unutar raspona odredencg ,Pofetnom procjenom
stanja i opterecenja morskog okoliZa hrvatskog dijels Jadrana™ (IOR, 2012)". Iz prikaza vertikalnih profila
raspodjele koncentracije po dubini vodenog stupca na istraiivanim postajams je vidljive da su znadajno viie
koncentracije u pridnenom sloju veline postaja u odnosu na ostale slojeve 5to se pripisuje remineralizaciji
iz sedimenta.

P
dostatnost

Podaci su nedostatni za Siru ekspertnu procjenu stanjs ovog parametra s obzirom da je tijekom 2017. godine
zbog manjka financijskih sredstava uzorkovanje obavljeno samo dva puta u odnosu na ,Akcijski program
strategije upravljanja morskim okolifem i obalnim podruéjem: sustav pracenja i promatranja za stalnu
procjenu stanja Jadranskog mora®™ Vlade RH (NN 153/2@14) kojim je predvideno 7-12 uzorkovanja godiZnje.

VF

422 0 0o o o 0o 0 O O O

O OO OO O O

-e- FP-O15a; JAO9
«- FP-O17a; JA22
FP-021; JA23
FP-025; JA27
-e- FP-027; JA28
- FP-O28a; JA29
FP-028b; JA30
Al13;JA24
Al4; CJ003; JA26
Al1; CJO11; JA21
«- A10; CJO10; JA19
A9; CJ009; JA16
12; CJOO8; JA1S
- CJOO7; FP-014; JA13
A8; FP-O16a; ST101; JA12
FP-016; JA11
-e- ST103; FP-O16b; JA10
«- FP-O7; A6; JAO8
- GR; 1; JAO1
Al;JAO2
-e- 3; A2; JAO4
- 5; A3; JAO6
FP-04; JA07

fal
tol

/ic Slavica

ogiju mora
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Korisnik: Matijevi¢ Slavica
Laboratorij za kemijsku oceanografiju i sedimentologiju mora

Izvjestajni sustav monitoringa Jadrana

teren: | IOR-2017-2 v stanje parametra
parametar: | salinitet v Salinitet je zadriao vrle visoke vrijednosti. PovrZinski salinitet bio je u rasponu od 39.13 do £ak 39.13
koliko je izmjereno u povriinskom sloju juinog Jadrana na postaji JA@G. Na dnu juZnojadranske kotline

iznosic je 38.75 kao posljedica nastavka stabilnog obrasca cirkulacije slanije vede iz Sredozemlja. Viscki

® 9y ®
Descri p'l'Ol' s Data | n’rerprefcﬂlon IR oo |
trenutniVF:|1 M |D08taw na | 1 Ispravna wrijednost '| povriinski salinitet zabiljeZen je na vedini postaja otvorenog mora. p

. ° . .
state in the Reporting e e SR gmas
Spremiinasiavil Cinjenice naver:l?ne z.?wcl:l? gruEn..l paramt.:tara donesens su na osnovi dostupnih mjerenja tijekom 2817. te
° ° usporedbom s vifegodiinjim vrijednostima. y
system of the Adriatic Sea s e s
min= 37.5744 na postajama

FP-023b; JA3D,

max=39.1563 na postajama

(] [ ) . °
Monitoring (salinit
avg=38.8620, stddev=0.1638, varijanca=0.0262
VWY w O0OD0DoooDo@ 5
Salinitet [ 066430 0 0 0 0 0

37.25 375 37.75 38 38.25 385 38.75 39 39.25

o |
o |
o |
o |

-s- FP-015a; JA09
-~ FP-017a; JA22
= FP-021; JA23
FP-025; JA27
-e- FP-027; JA28
-»- FP-028a; JA29
FP-028b; JA30
« Al13;)A24
21; JA25
Al14; CJ003; JA26
-e- A11; CJO11; JA21
400 < 17;JA20
A10; CJO10; JA19
«- 15;JA18
- 14;JA17
A9; CJ009; JA16
-e- 12; CJOOSB; JA1S5
-e- 11a; JA14
= CJ007; FP-014; JA13
A8; FP-016a; ST101; JA12
-s- FP-016; JAT1
300 -e- ST103; FP-016b; JA10
«- FP-07; A6; JAO8
GR; 1;JAO1
-e- Al; JAO2
-e- 2; JAO3
= 3; A2; JAO4
1000 5; A3; JAO6
-e- 4; JAOS
«- FP-04; JA07

0 —_— =

=

200

600

Dubina [m]
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IzvjeStajni sustav monitoringa Jadrana

Example of results for D10

Korisnik: Matijevi¢ Slavica
Laboratorij za kemijsku oceanografiju i sedimentologiju mora

state in the Reporting
system of the Adriatic Sea
Monitoring (number of
plastic bags on the
beaches)

Shopping Bags [komada]

‘ Statistika ‘ Analiza podataka AZuriranje podataka ‘
teren: | otpad iz mora 2017 v stanje parametra: Ma & posiaja upisano je 8 vrijednost
parametar min= 1 na pestajama:
sh ino B - LiMP-Neretva, OMD-srednji Jadran, LMP-FPrapratna, FIO-Mljet,
| opping Bags v | ~ max=30 na postajama:
dostatnost: OP-Stonéica,
trenutni VF : |D A |postavi na:| 0 Bez kontrole kvalitete v | avg=6 5, stddev=5 8271, varijanca=96 5714
postaja: | SVE v | dubina: | SVE v | A
Spremi i nastavi |
35 ViR 9y w0000 0D00O0
8 0-0 ‘0 :6: 90 0 :0: 0" 0

30

25
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15

10

5
, N = || I I
OMD-srednji LMP-Neretva LMP- PIO-Mijet PIO-Dugi OP-Nin OoP- OP-Stondica
Jadran Prapratna otok Prapratna

postaja
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Korisnik: Matijevi¢ Slavica

IzvjeStajni sustav monitoringa Jadrana B - B
Laboratorij za kemijsku oceanografiju i sedimentalogiju mara

Descriptor’s Data Interpretation ENCk ey

teren:| IOR-2017-1 v stanje parametra:
Daramemr.\Zas\c'Enjs morske vode kisikom v Zasifenje morske vode kisikom na postajams srednjeg i juinog Jadrana u srpnju  2017. godine je bilo u
od 81,8 do 119,3% sa srednjskom od 164,5t7,2%. Ove su vrijednosti unutar raspona odredenog

»
. ,Pocetnom procienom stanja i opterecenja morskog okoliZa hrvatskog dijels Jadrana® (IOR, 2812), i

renuini V7 - [T+ |pestavinz. 1 Ispravna vrijednost T |upucuju na dobru zasicenost vodenog stupca kisikom. Neime, zasicenjs viZa od 188% predstavljsju prevagu
postaja [SVE v dubina: | S procesa proizvednis organske tvari u vodenom stupcu nad procesims njeme razgradnie, 3 vrijednesti

zasidenja koje su definirane kao kritifne za *ivot organizams (16-28%) nisu ustanovliene niti na jednoj

Spremi i nastavi postaji. Detaljnije analize i usporedbe prostorne i vremenske raspodjele ovog parametra nisu moguce
zbog nedovoljne uEestalosti broja uzorkovanja.

dostatnost

Podaci su nedostatni za iru ekspertnu procjenu stanja ovog parametra s obzirom da je tijekem 2017.
godine zbog manjka financijskih sredstava uzorkovanje gbaylieno samo dva puta u odnosu na ,Akcijski
program strategije upravljanja morskim okoliZem i obalnim podruéjem: sustav pracenja i promatrania za
stalnu procjenu stanja Jadranskog mora® Vlade BH (NM 153/2014) kojim je predvidena 7-12 uzorkovanja

godiEnje.
Na 23 postaja upisano je 122 vrijednosti
min=81.801 na postajama:
FP-O4; JADT,
max=119.29 na postajama:
A1 JADZ,
avg=104 5238, stddev=7.241
Weiwboooooooa
Zasiéenje morske vode kisikom (%] 01220 00000000
85 90 95 100 105 110 115 120 125

Podaci su nedostatni za 3iru ekspertnu procjenu stanjs ovog parametra s obzirom da je tijekom 2017,
godine zhog manjka financijskih sredstava uzorkovanje gbavlieno samo dva puta u odnosu na ,Akcijski
program strategije upravljanja morskim okoliZem 1 obalnim podrufjem: sustav pracenia i promatranja za
stalnu prucaenu stanja ]adranskrﬁ mora” Vlade RH (NN 153/2814) kojim je predvideno 7-12 uzorkovanja
godiznje. H n

= FP-016; JAT1
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= FP-028b; JA30
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*Prioritetna tvar
para-para-DDT
Heksaklorocikloheksan (SUMA)
Endosulfan
Pentaklorobenzen
Bromirani difenileter-kongener 28
Bromirani difenileter-kongener 47
Bromirani difenileter-kongener 99
Bromirani difenileter-kongener 100
Bromirani difenileter-kongener 153
Bromirani difenileter-kongener 154
Pentabromodifenileter (SUMA)
Tributilkositrovi spojevi
(Tributilkositar-kation)
Cibutrin
Terbutrin
Specificne onecis¢ujuce tvari
Cu (i njegovi spojevi)

Zn (i njegovi spojev)

interreg EH
ADRION ADRIATIC-IONIAN

HarmoNIA

Postaja/imena razna
GR; 1
Al
2

A2: 3
4
A3; 5

11a
12; CJ 008

A9; CJ 009
14

15

A10; CJo10
17

A11; CJO11

A13
21

A14; CJ003

JADMON MSFD ime
JA 01
JA 02
JA O3

JA 04
JA 05

JA 06
JA 07
JA 08
JA 09
JA10
JA 11
JA 12

JA13
JA 14

JA15

JA 16
JA 17

JA 18

JA19
JA 20

JA 21
JA 22
JA 23
JA 24
JA 25

JA 26
JA 27
JA 28
JA 29
JA 30

¢
42,65976

42,63385
42,53332

42,44760
42,35112

42,27728
42,79183
43,03346
43,50318
43,53000
43,54171
43,51833

43,42672
43,31000

43,19988

43,00000
42,90016

42,75000

42,60418
42,50015

42,37133
43,50341
43,65000
43,48767
43,28177

43,08700
44,24992
44,28243
44,48736
44,44700

A
18,08305
18,02187
17,92941

17,82438
17,74323

17,67692
17,56175
17,32843
16,43380
16,45333
16,40184
16,38167

16,39352
16,39833

16,31713

16,33345
16,29980

16,30340

16,27347
16,25004

16,22702
16,20829
15,86183
15,72150
15,41505

15,12700
15,04031
15,40693
15,01205
15,04833

Dubina
12
107
167

332
807

1164
78
38
12
18
22
38

52

78

103
124

149

178
172

108
44
60

169

170

264
54
47
49
12

samo CTD

samo CTD

samo CTD
samo CTD

samo CTD
samo CTD

samo CTD

samo CTD



