VARIAZIONE DELLO STATO TROFICO
ED ECOLOGICO
DELLA LAGUNA DI VENEZIA
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NH4 * (uM)

| Mean: 2.22+ 1.90
- Range: 0.09 -12.6

Mean: 1.46+2.12
Range: 0.04 -17.5

Mean: 3.44+3.80
Range: 0.12-28.5




May-Jun .
} ? .
2011 P

DIN (LM)

Mean: 5.65+2.62
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DIN (uM) |  Sep-Nov
2014

Mean: 14.7£14.0
Range: 0.61-58.6

Mean: 9.97+7.45
Range: 1.00-36.5
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Range: 0.01-1.71

2014

Mean: 0.16£0.15
Range: 0.01-0.73

Mean: 0.20£0.20
Range: 0.02-1.38
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Total Phosphorus

Variazioni fosforo nei sedimenti
1987-2003 (Laguna centrale)

Organic Phosphorus

Organic/Total

1987 1993 1998 2003 2011

1987 1993 1998 2003 2011

1987 1993 1998 2003 2011

ug/cm3 ug/cm3 %
stationsN° | 34 34 34 34 31 | 34 34 34 34 31 | 34 34 34 34 3
Mean |386 361 375 358 383|104 67 59 53 62 (269 18.6 15.7 14.8 16.3
STD % 8 6 9 5 | 4 28 31 5 24
Min 227 184 257 201 281 | 49 27 16 2 13
Max 720 682 541 635 473|246 210 167 150 113
s 7.3% 49.0% 44.9%
2003-2011 = -40.4% -39.4%

ANOVA 34 stazioni

120 -

1987-93

1993-98
1998-03
1987-03

p< 4.27E-05

n.s
n.s
p< 8.97E-07

Assenza macroalghe

Pesca vongole

in toto

104
100 -+

80 -+
60

pg cm’3

Organic Phosphorus
(5 cm sup.)

I\{l%
67 62

59 53

1987

1993 1998 2003 2011



Organic Phosphorus




CEMAS

Center for Estuarme
and Coastal Mani

Variazioni Azoto nei sedimenti
1987-2003 (Laguna centrale)

Total Nitrogen
1987 1993 1998 2003 2011

Total Nitrogen
(5 cm sup.)

mg/cm3
stations N° 34 34 34 34 31 -71.1%
Mean 1.21 1.14 0.93 0.71 0.35 §

STD 0.60 0.48 0.48 0.36 0.48
Min 0.22 0.33 0.10 0.09 0.04

Max 3.00 2.62 1.37 1.48 0.48
Difference 0.35
2003-1987 -41.3% 1987 1993 1998 2003 2011
2003-2011 .

Liberato in
acqua come
ammonhniaca
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PCA (1987-2011)
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Comparison of MaQl EQR 2011-2018 in the 11
N "¢ water bodies and in three lagoon fisching ponds

PNC1 e ‘:,,:”cg“ .3»#;»‘&:?»’,:9.--’,
o MaQ| EQR changes

\n.,m,“.q Wg T

et w,..;.._fi’i‘l, F==
ped Mcsu ot ENC2 sites 118 88 88 e
] -’*"*wi :g‘j* Water bodies 2011 2014 2018
i e . ENCA EC 0.408 | 0631 | 0842 | 0.434
e ENC1 0.698 0.769 0.762 0.064
s =y ENC2 0479 | 0656 | 0750 | 0.271
Yy we ENC3 0.417 0.483 0.750 0.333
e ENC4 0.520 0.490 0.530 0.010
" enct PC1 0317 | 0292 | 0533 | 0.216
B PC2 0.325 | 0.350 | 0.373 | 0.048
PC2 Ay PC3 0.317 | 0.317 | 0.350 | 0.033
o PC4 0.317 0.338 0.317 0.000
_gENCS PNC1 0.330 | 0350 | 0.330 | 0.000
g PNC2 0261 | 0.250 | 0.406 | 0.145
Zappa valley 0.250 0.250 0.250 0.000
Doga valley 0.150
Cavallino valley -0.150

0575 | 0.111




\/alidatione del MaQl

con parametri idrologici
I 20 stazioni

Pearson's correlation matrix for 20 Venice stations sampled monthly during one year

Temp. Chlorinity Oxygen  FPM  Chl.a Phaeo.a Chl.a  RP mmoniur Nitrites Nitrates DIN

N° Taxa 000 036 04 048 037 046 043 060 058 030 062 -0.70
N°Chlorophyceae | 013 052 014 040 035 043 041 050 058 025 066 -067
N°Rhodophyceae | 005 0% 027 049 037 046 043 061 059 030 060 -0.69
N°Phaeophyceae | 007 0% 018 05 035 046 -043 060 057 033 061 -0.68

% Chlorophyceae| 001 -046 -040 034 029 038 036 068 08 024 05 086

%Rhodophyceae| 001 044 043 028 027 034 032 063 -083 018 054 084

Y%oPhacophyceae | 011 030 006 037 026 03 03 050 048 03 032 049
RIC 000 05 039 048 03 043 04 066 071 028 08 076

E-MaQl 003 001 029 -045 033 040 038 060 066 027 036 072

i

In red significant values P <0.05forr>{0.45|
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In 2005 MaQl was validated
IN'5 areas of different ecological status
5 WIETe nutrient and contaminant concentrations
o Inisurface sediments
P o r were also available
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Environmental parameters and pollutants in 5 stations of different
Ecological Status in the Venice lagoon

High Good Bad
Parameters
SMM Alberoni Misericordia
oD % 200 140 138 117 88
FPM mg DWT L™ 24 52 64 70 75
SPM g DWT m?d™* 180 625 2073 1963 2150
Chl a tot pg L7t 0.52 0.94 1.59 1.33 7.55
RP 1M 0.69 0.46 0.66 0.91 2.45
DIN 1M 14.3 16.5 24.1 41.0 122.5
C org (sed.) mg DWT g™* 8.3 7.6 7.9 11.2 26.0
Ntot (sed.) mg DWT g™* 0.89 0.67 0.89 1.47 2.7
Ptot (sed.) pg DWT g™ 568 350 360 544 645
Porg (sed.) pg DWT g™ 70 56 58 132 257
Valldatiﬂﬂ \ ater Tra_nsparency cm 100 100 90 88 65
I sed. fraction < 63 ] % Ee 42 78 89 96
. = ] Salinity PSU 33.7 32.5 31.2 26.5 27.2
! A 5 StatIOﬂS | PCDDI/F (sed.) pg DWT gt 47 44 115 750 604
' . i PAHSs (sed.) ng DWT g 100 252 582 925 10000
Ofvenlee B Pesticides (sed.) ng DWT g 0.50 0.39 0.90 5.82 20.3
PCBs (sed.) ng DWT g 2.00 0.52 1.18 6.51 661
Iﬁgﬁ@ﬂ Pb (sed.) pg DWT g™t 13 19 26 63 214
o ¥ As (sed.) pug DWT g™ 7 9 11 28 37
. A 'ﬁj’ Hg (sed.) pg DWT g™t 0.4 0.27 0.053 0.83 4
Cu (sed)) pug DWT g™ 6 13 18 44 296
! " Zn (sed.) ug DWT gt 26 81 162 413 1152
> B « Cd (sed.) png DWT g™t 0.5 0.4 1.00 2.4 5.66
- 4 ‘a Cr (sed.) ng DWT gt 20 54 26 37 84.1
. - r Ni (sed.) pug DWT g™* 13 64 41 36 38
TOTAL TAXA 175 108 80 61 38
Chlorophyceae N° 44 35 32 29 23
Rhodophyceae N° 102 57 37 23 9
Phaeophyceae N° 29 16 11 9 6
R/C 2.32 1.63 1.16 0.79 0.39
E-MaQl 1.00 0.70 0.46 0.39 0.15
Rhodophyceae % 58.3 52.8 46.3 37.7 23.7
Chlorophyceae % 25.1 32.4 40.0 47.5 60.5
Phaeophyceae % 16.6 14.8 13.8 14.8 15.8
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Lagoon Of Venice: total surface: ca. 549 km?

water surface: ca. 432 km?
mean water depth: ca. 1m
Water exchange with the sea +31 cm every 12 hrs
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In red sites transplanted in 2014

T yzlloy 2ir=- transplanted in 2015

Val Doga

A\ SERESTO - Habitat 1150 (coastal lagoon)
\ M recovery by SEagrass RESTOration.

i (MR A new strategic approach to meet HD&WFD objectives

B (cccordo n. LIFE12 NAT/IT/000331)




g——

NATURA 2000

Corer with a
diameter of
ca.30 cm

Sods in perforated
buckets

B SERESTO - Habltat 1150 ( tal lagoon)
}% recovery by SEagrass RESTOration.
A new strategic approoch 1o meat HOSWFD objectives
- accordo n. LIFET2 NAT/IT/00033




SERESTO - Habitat 1150 (coastal lagoon)

recovery by SEagrass RESTOration.
R A new strategic approach to meet HD&WFD objectives
Bl (accordo n. LIFE12 NAT/IT/000331)




Expected growth h-éJ

NATURA 2000
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#) Schematizzazione della diffusione delle pratene tramite dispersione di semi ¢ diffusione dei nzomi (azione C2) in prossimita delle zolle trapiantate
(arca 10m x 10m).

b) Schematizzazione della diffusione delle pratenie tramite dispersione di semi ¢ diffusione dei rizomn (azione C2) su scala vasta (circa 1.000 m2 per
ciascun sito dopo 4 anni),

SERESTO - Habitat 1150 (coastal lagoon)

recovery by SEagrass RESTOration.
V. A new strategic approach to meet HD&WFD objectives
Sl (cccordo n. LIFE12 NAT/IT/000331)



C2- Rhizome transplantation

- It is possible to operate directly
- from the boat with pliers in all tide
. conditions or by manually operating
while diving.

\

NATURA 2000

- TRl B

The spread of some species can also be
done by transplanting seeds or by diffusion
of those produced by transplanted plants.
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Rhizome transplantation
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In the case of and , due to the
small size of the rhizomes, it is preferable to carry out
transplants using small sods of 15 cm easily made by means of a
small size corer. Each sod corresponds to a minimum of approx.
15 rhizomes for and 17 for




Sod growth after =
8-9 months

SERESTO - Habitat 1150 (coastal lagoon)

recovery by SEagrass RESTOration.

A new strategic approach to meet HD&WFD objectives
(accordo n. LIFE12 NAT/IT/000331)
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*: [/fé} Rhizome growth after 6 months

s NATURA 2000

SERESTO - Habitat 1150 (coastal lagoon)

recovery by SEagrass RESTOration.

A new strategic approach to meet HD&WFD objectives
(accordo n. LIFE12 NAT/IT/000331)
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Aquatic angiosperm cover (2014-2017)
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SERESTO - Habitat 1150 (coastal lagoon)

recovery by SEagrass RESTOration.
I A new strategic approach to meet HD&WFD objectives
reSl (Ciccordo n. LIFE12 NAT/IT/000331)




[({p/ Ca 10 km? with aquatic plants with different '.‘
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N SERESTO - Habitat 1150 (coastal lagoon)
M recovery by SEagrass RESTOration,




Environmental
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NATURA 2000

2nd Component

¢ SERESTO - Habital 1150 (coastal lagoon)
I recovery by SEagrass RESTOration.
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SERESTO - Habitat 1150 (coastal lagoon)
recovery by SEograss RESTOration.




44 )Qw?’ = QU ﬂJﬂ" 47 N =
4 %j * The BQI that responds more ¥ L

123456789101 NR21B18151617

NATURA 2000 to enw'r'onmenf; Stazioni
k
MaQl 2014 I MaQl 2015
$i= ) Loz
HIGH HIGH
W . | 4 08 - 0.5910.23 :
coop M
5 0.6 —_— - - g 0.6 -
o L N I- e - S | mEm g o
0.2 - - e el - e e .
BAD ’
0 0L _H B EN ¥
12345¢67 8 91011121314151617 = 123456 7 8 91011121314151617
Stazioni - Stazioni

- Al 4 T - P Yol gmmm

MaQl 2016

123 4567 8 9 1011121314151617
Stazioni

S\ . U S

MaqQl 2017

1.0 - 0.71%0.22

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17
Stazioni




MaQl 2015
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Habitat Fish Bioindicator Index '%
(HFBI) S
= w 2014 | 2015 | 2016 | 2017
Stazione
S st. 1 0.14 | 092 | 0.68 | 0.44
o I"E’;» st.5 [JJoI68M o.59 | o058 | 0.12
Macrophyte Quality Index St. 8 0.21 | 0.44 | 0.69 | 0.58
(MaqQl) i st. 10 051 | 0.42 | 0.64 | 0.42
. st.12  (HoOlOSE00AN o0.63 | 0.25
Anno . st.15 0.53 | 0.25 | 0.81 | 0.87
Stazions 2013 | 2014 | 2015 | 2016 | 2017 st. 16 0.27 | 0.16 | 0.74 | 0.55
st. 1 0.25 | 0.25 | 0.25 | 0.55 | 0.65 st.17 | o046 | 0.64 | 0.99 |71.00
St. 5 025 | 025 | 0.25 | 0.25 | 0.35 velre | 0.28 | 0.42 | 0.72 | 0.53 |
st.8 | 035 | 075 | 085 | 1.00 | 085 o 1 1 1
St. 10 035 | 055 | 0.75 | 0.55 | 0.75 -v";?‘& Multivariate AZTI's (HFBI) Marine
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