Evpwmnaikn oényia yia ta vepa
2000/60 EE

BloAoywka Ztowxeiot OltKOAOYLKAG
Mowotntog



Evpwnaikn odnyia yia ta vepad 2000/60 EE

Formation of plans:
*Define environmental objectives
*Define programme of measures




Evpwrnaikn oényia yia ta vepa 2000/60 EE
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Evpwrnaikn oényia yia ta vepa 2000/60 EE
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Evpwrnaikn oényia yia ta vepa 2000/60 EE

Mowa elvoll Ta oToLELa TOLOTNTAG;

XNULKA XOLPOLKTNPLOTLKA
YSpopopdoAoyilka XOLpOLKTNPLOTLKAL
DUGCLKOXNHLKA XOPOLKTNPLOTLKA

BLOAOYLKA XOPOLKTNPLOTLKA

Napdptnua V — oeA. 33 (2000/60)



i ~ Ecological assessment (EU Water Framework Directive)

| classification & presentation

ACADEMY

Water-quality status = Chemical status + Ecological status / potential

Chemical status

yardstick
biotic _| A
elements Moderate
Poor ~status
abiotic status (f"; fn‘\’—”f/ p":;”:éz?:’cv
elements canditions)
target ~ max. ecol. \ogoronce

Ecological status status  potential




Acikteg OwkoAoyikn ¢ Mowdtntacg (WFD 2000/60) - Fevikr) Oswpnon

TaEVOuNON TG OIodovr KoTéoTaONS G 5 KATHNOREGH

Disturbance Status
—1
No or very High
minor |
Relation of observed Slioht Good
values of biological .
parameters |
EQR = to
reference _ B
values of the biological /7707 Poor
parameters
Severe Bad
—0




NoylKo diaypappa astoAoynong

Ot Tipég yuo tor frodoykd Ot Tipég yuo ta Ot vdpopopPoroykég A&oAdynon og
TO10TIKG oTolyEln Elval oTaL QPLOIKOYM KA oTOoLYElN cuvOnkec givor ota Yynin

emimedo cuvONnKOV AVTLOTOL(OVY TANPOG 1 enmined o, cuVON KOV
avapOpPag oxedOV TAMPWOG TPOG TIC AVAPOPAGC

Oworoyn
Kotdotoon

O tipég ya ta Brodoyikd Or  Tpéc 1OV QUOIKOYNUIK®V
TO0TIKG GToYE DL otoyeiov: . Sac@oAilovy Vv A&lorldynon og Kain
anokAivouv Alyo omo to A€LTOVPYiO TOV OIKOGLGTALATOS KOL P. OwoAoyikn
emimedo cuvOnKOV Y0 GUYKEKPLEVOLS pUTOVS gfval oTa Katdotaon
eninedo tov EQS mov éyovv Beomiotel

OXI
H a&ioAdynon yiveton pe

Bdon Ty andxiion TV NAI HETPLOL NAI A&oAoynom o¢

Broroyikmv ototyeimv and Tig adKAion HETPLOL KATAOTOO

oLVONKES avaPOpag
LEYOADTEPT

peydan
omoKAMoN

peyoAvTEPT

A&loldynon og
QTOYN KATAGTOC

A&loAdynomn wg

KOKT)] KOTAGTOON



2UVTNPNTIKA APXIKA TTPOCEYYION Néa Bswpnon (utrdé oKEWnN...)

status guality guality elements status quality parameters
elements elements

one out — all out limit

Single element approach Multi metric approach



Parameter Level

Results tor indwidual parameters
of the slement phytobenthos that
have a general sensitivity 10 a
range of pressures

Results for mdividual parameters
|metrics) of the cslement
macioinvertabrates, grouped

Element Level

Results for the element

—

Combine paramotars

(2.9. by averaging)

Results for e3ch group of

Result for the slement

accerding to the pressure to macroinvericbrate
which they are sensitive parameters responsive to 2
different type of proszure
Changes 10 hydrology
Comaine parameters k=l
[e.g byaveraging)
Acidiicaton

Organic ennchment

Combine parameters
(2.g by averaging)

phytobenthos

macroinvertebrates
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Nwc dtaAEyoupe Tic cuvOnkecg avadopag;

Availability of data for

water body type

Minimally impacted sites

Yes

——

available?
| T

Minimally impacted sites
available elsewhere?

Yes

|

1Nu

Historical or
palaeoecological data?

l_No

Yes

|

Suggested Approach

Spatial network + predictive
models

Borrow data and use in
spatial network + predictive
model

Site-specific data,
paleoreconstruction
hindcasting

No relevant sites or data?

Use expert judgement




Aladikaoia Evtaénc SEKTN we aélomiotou

Checklist for assessment methods for biological quality elements

1. Is the indicator at the level of the quality element?

) Yes

2. Are all relevant pressures taken into account?

Yes
L

3. Are rference conditions set following REFCOND
ruidance ?

Yes

L A

3. Are quality classes defined according to WED
normative definitions?

l‘r’es

4. Are HG and GM class boundaries mtercalibraied
at EU lewel?

l't"es

No | Include additional indicators

Include additional indicators

Set reference conditions

= Apply WFD normative definitions

No . -
——— Compleie intercalibration or ensure that class
boundaries are in accordance with the outcome

of the WED intercalibration e xercise

WED compliant method at

quality element level



Mnyeg
afeparotnrog

Table 3.2 Sources of uncertainty in ecological data (from Dunbar, 2005 after Cao et al., 2003)

Source Type Comments
Unspecified sampling | Spatial variability In  practice, probably a
variability combination of between and

within
site variability.

Choice of sampling sites
within a region
or catchment

Spatial variability

(where)

The ecological group or
community
being sampled

Assessment scheme
variability

Commonly one group, &.g. fish,
macro-invertebrates,
macrophytes, phytoplankton,
periphyton. Could be

multiple groups..

Sampling effort used at the
local scale

Spatial variability

Including habitats sampled,
sampling equipment used
(how)

Timing of sample

Time variability

Commonly time of year, but
could be time of day (when)

Frequency of sampling

Time variability

Mumber of times over a
day/season/year that a sample
is

taken

Personnel collected the
samples

Methodological variability

(whao)

Procedures for processing
samples

Methodological variability

whether in-field or laboratory,
including taxonomic

resolution of identification, sub-
sampling or compositing,
whether abundance or
presence-absence measured.
QA/QC procedures, availability
of specialist advice and

up to date keys.

Similarity measure or meiric
used for summary

Assessment scheme
variability

In order to assess the above
sources of uncertainty,
calculations on the raw data
need to be made. The choice
of method wused for this
assessment can affect the
conclusions  regarding  the
magnitude of uncertainty




NapakoAovOnon: EmontikA — EMelpnolakn - ALEPEUVNTIKNA

1.3. NMapaxohovdyon TN o1KOAOYVIKNG Kl YNUIKNG KATAOTAONG TUV ETPAVEIIKOV vHATEY

To diktvo nopokolotinone tev meovaokny vbatey katopiletm cUppeva pr Tic anmmoeg Tov apdpou 8. To
dlkTuo mpu‘mlcﬂﬂ’qﬁqq oYEOALETM £TOL WOTE va nupw':;;'_ﬂ na m.rl.-'n:nuﬁ Kl OUVOMKI] ETOTTELD TT)G m‘mlﬂwr.ﬁq K
;;'_11]1111111; K-IITEGTEEH-I; OF KavE .'-".zm'l.'q anoppon g T[ﬁ'TEl.L-DLI' Ka EmTptE‘I'[ﬂ v TuElm].Lqm] Tev U STk Y mﬂrrqpmmv oF
THEVTE mrwnpm; o mrnmm;{ﬂw aToue KaOVOVIoTIKOU S oplopoue Tou onpeiou 1.2 Ta KFHITI] pEhn mapiyouv fvav 1
rn:plmp-uuq XUpTEC, OTOUC ﬂr[mmn; PUVETL TO HIKTUO TopaKoADIAINONC TeV EMUPOVELOKGY UDITEY OTo oyEdo Huo-
YELPONG AEKOVIIC amo ppor)c o oL,

Me faon ™ yopocmplopo ko TNV EKTIENOTY TV EMTIOOEWY TOU OEVEPYOUVIOL oUppeva pE To apdpo 5 kol To
napaptnpae 11, Ta H’.pcIITI] wEhn, v kote mEplodo ﬂ]}ﬂppm"l]-l; EVOC u]{LErer duryeipone }.ﬂzmﬂq CUOpPOTS TOTELOU,
karaptilowy fva mpoypappa momTiknc mapakohotinong ko fva mpoypappa emyepnowaknc tapakohotinonc. Mmopel
ETIOTC VO YPELOOTEL OF OPLOREVES TIEPUTTWOEIC TA KT PEA va KOTapTicouy Ko Tpoypapuoma MEpeuvifik]c napa-
kohovinone.

Ta kparn pedn mopakodovdoly TIC TRPAEETPOUE TOU Hval EVDAKTIKES TIC KOTACTRONC KOUE OYETIKOU TIOWOTIKOU OTOL-
yelov, Kara v emdoy mapapstpev yia otoyaa fodoyikne mowmme, m kpar) pekn eviomilouy to kotaAnho
'ﬂIElm]imi emimedo Tov ammTATAl yia va ﬂ'n'rﬂrxﬂr_i n déovoa mcmi’rrrru ko akpifaa omy TIIIEU-HZIB].[HG'I] TEV TIOLOTIKEV
owigEiev. Ito opbio mopyovim ekmymoric yia To fatho motomTac km akpifieiac Tev mapeyopsvey ano Ta
mpoypappata mpakohotinone anotehespdry.



Emomtikn: EKTipnon tng kataotaong (MeyaAn xwpeikn KALpaka)

Emelpnolakn : EKtipnon tng anodoong twv HETPWV,
StaopaAion TnE KAANG KATACTAONC

Alepeuvntikni: EKTLNON TNC KOTAOTOONG OE TTEPLOXEC UE METPLAL
Kotaotoon

NapakoAovOnon: Napadewyua - Nleppoavia

Table 1. Number of monitoring stations for different monitoring types and categories of surface
waters in Germany. Data source: Federal Environment Agency (Umweltbundesamt) data from the
Working Group on Water Issues of the Federal States and the Pederal Government (LAWA ). Data origin:
Reporting portal WasserBLIcK./ BfG as of 22 March 2010 after Mohaupt ef al., 2012 [9] and reporting
portal WasserBLIcK/ BfG as of November 2015.

Type of Monitoring and Year Streams & Rivers Lakes  Transitional Waters Coastal Waters

) . o 2010 290 67 5 32
Surveillance monitoring 014 318 127 £ =6

. o 2010 7252 449 20 100
Operational monitoring 12,342 711 13 76
2010 375 0 0 0

Investigative monitoring 2014 1074 25 0 0




NapakoAovOnon: Napadewyua - Neppoavia

Table 2. Minimum requirements for monitoring frequendies and intervals for the quality elements under the ecological status and the chemical status as defined by

the EC Water Framework Directive. OM = operational monitoring; SM = surveillance monitoring; p.a. = per annum, p.m. = per month.

Cf:r::m Quality Element Water Category
P Streams & Rivers Lakes Transitional Waters Coastal Waters

Biological quality elements (BQE)
6= p.a (mlkvant vegetation &« p.a. (relevant 6 pa (rEkvant 6+ pa. (relevant
period); every 1 to 3 years per vegetation period); every  vegetation period); every  vegetation period ); every

Phytoplankton gite (SM) and every 3 years per 1 to 3 years per site (SM) 1 to 3 years per site (Sh) 1 to 3 years per site (SM)
gite (OM), monitored in large and every 3 years (OM) and every 3 years (OM) and every 3 years (M)
Tivers anly
- - 1to 2 times p.a, every 1 to 1 to 2 imes p.a, every 1 to

Large algae/angiosperms 3 years per site (SM) and 3 years per site (SM) and

every 3 years (OM) every 3 years (OM)
1 to 2 times p.a., every 1 to 1to 2 times pa, every 1to - -
Ecological Macrophytes/phytobenthos 3 years persite (SM) and every 3 years per site (SM) and
status 3 years (OM) every 3 years (OM)

1 to 2 times p.a.; every 1 to 1« pa,every 1to3years 1« pa,every 1to3years 1x pa, every 1 to 3 years

Macroimvertebrates 3 years per site (SM) and every  per site (SM) and every per site (5M) and every per site (SM) and every
3 years (OM) 3 years (OM) 3 years (OM) 3 years (OM)
1 to 2 times p.a.;every 1 to 1to? times pa;every 1te  1to2 times pajeverylto  BOQE not used under

Fish 3 years per site (53M) and every 3 years persite (SM)and 3 years per site (SM)and  the WFD

3 years (OM)

every 3 years (OM)

every 3 years (OM)

Hydromorphological quality elements

1 time, needs-based monitoring,

'f_untmulr_',.' updated every E;_l,'car.li
Hydrmology contimuously 1 time per month - -

1 time, needs-based monitoring, 1 time needs-based 1 time, needs-based 1 time, needs-based
H_I,'-:lrumc:rph-::lng}' updated every E;_l,'car.li monitoring, updated monitoring, wpdated monitoring, updated

EVETy b yEears

EVery b years

EVeTy b years




Table . Cont.

cf:l'::m Quality Element Water Category
P Streams & Rivers Lakes Transitional Waters Coastal Waters
Physical and chemical quality elements
Depending on the parameters; Depending on the Depending on the Depending on the
for most parameters 4 to 13 parameters; for most parameters; for most parameters; for most
General physical and times p.a.; at least 1+ in parameters4 to 13 times = parameters 4 to 13 times  parameters 4 to 13 times
chemical elements & years (SM), at beast 1< in pa;atleast ]« inéyears pa;atleast 1~ n6years pa;atleast1x in 6 years
3 years (OM) (=M, at least 1+ in (SM), at least 1~ in {SM), at least 1+ in
3 years (OM) 3 years (OM) 3 years (OM)

River basin-spedfic pollutants

4w 13 times p.a;atleast 1+ in - 4to 13 times paa;atleast 4 to 13 times pa;atleast 4 to 13 times p.a; at least
& years (SM), at beast 1 in3 1 in 6 years (SM), at least 1 in & years (SM), atleast 1+ in 6 years (SM), at least
years (M) 1 in 3 years (OM) 1 in 3 years (OM) 1« in 3 years (OM)

Chemical quality elements

(45 priority pollutants with

European-wide consistent
ecological quality standards)

Chemical Status

For priority pollutants in the water phase: 12 times p.a.; at least 1 in 6 years (SM), at least 1 in 3 years (OM);

For priority pollutants in biota: 1-2 times p.a.; at least 1< in 6 years (SM), at least 1 in 3 years (OM). A reduced level of
monitoring is required for the so-called ubiquitous, widespread substances and substances on a mandatory watch list of
the EU Commission.




Moot deikteC eivat kataAAnAot yia kabe Yéativo Zuotnua;
1. Taéwopikn) ouvOeon (Eidn opyavicpwv)
2. ApOovia (ApOuoc opyavicpwv / povada enipavelag i Oykou)
3. Blopala (Bapocg opyavicpwyv / povada enipaveiag i 0ykou)
5. NowtAotnta (apOpoc edbwv + adBovia + kupLapxia)
6. EvaioOnta €idn (avaloyia svaicOntwv/avOekTikwv EL6wWV)

Biological quality elements and composition metrics required for the classification and assessment of
the high, good, and moderate ecological quality status of different surface waters according to the
normative definitions described in the Annex V of the Water Framework Directive.

1 = Taxonomic composition, 2 = Abundance, 3= Biomass, 4 = Plankton blooms, 5= diversity,

6= sensitive taxa (e.g. sensitive vs. insensitive species of organisms), 7 = age structure. *
transparency as a proxy of phytoplankton biomass; ** macroalgal cover as a proxy for biomass.

. Rivers Lakes Transitional waters Coastal waters
Quality element
Phytoplankton 1,2,3% 4 1,2,3,4 1,°2)384 1,2,3,4
Aquatic flora 1,2 1,2 1%*,2 12 .6
Benthi
.et £ 1,2,5,6 1,2,5,6 1,2,5,6 1,2,5,6
invertebrates

Fish 1,2,6,7 1,2,6,7 1,2




Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

MAgovekTRpoTa:
Evailobntoc
Moykooplog SeLKTNC pUTTOVONC
Yrapén oxetikwv SESOUEVWV OE XPOVOOELPEC

Baolletal o opyaviopoUC LE YPYOPN OVIOTOKPLON
(kadol Heilktec TwV aAAaywv)

MelovekTnpoTa
Artoutel €€elOLKEVUEVO TIPOCWTILKO
ExeL upnAo kOoTOG
Apyn apAadoon AmOoTEAECUATWY



Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

2TPATNYIKES TTPOCAPHOYNS
OPYOAVIOHWYV

Reproductive (r): JIKpR d1dpKEIa

wng, ypnyopn  avamTUgN,
Ypnyopen avoTrapaywyikn
wpigavon, TPOVUHPEG OAO ToV
XpPOvVo Kal dMECN AVATITUSN=
EUKOIPIOKOI OpYyaVvIOUOi
Competitive (K): MEYAAN
diapkeia (wWNG, apyn avarrTugn,
MEYOAOOWHOI

Tolerant (T): AdIG@opol OTNV
emidpuvon

Not viable: alwikég ouvOnKeg

Peak of opportunistic species

Richness

Abundance

_—
ORGANIC MATTER ENRICHMENT




Fevikn Bewpnon— MakpolwoBevOikn BLokowvwvio LOAAKWY UTTOCTPWHATWVY

Pearson & Rosenberg, 1978 model

RS
Polluted  Highly polluted

Eukatplakd idn
Katnyopiag! & Il

AdOovia

KA 16N &
KA €ién |

AdOovia opyavicpwv & Bliopala opyoviopuwyv
ZUMUETOXN TWV 0wV KABE Katnyopilog otn Blokowvwvia




Napadeiypa 1. Asiktng pakpoBevOiknc navidog - AMBI

ApXIKEC oLVONKeEC avadopac
MAovowa mavida og atopa kat 66N — YPnAn mokihotnta

APKETA €6 ATTOKAELOTIKA, oyvOeSEUEVA LLE TOV TUTIO TOU
UTTOOTPWOTOC

Mwkpn entapuvon = Zwvn anooctofepomnoinong
Meilwon Twv amoKAELOTIKWY 0wV o€ aplOuo kat adBovia
AUENoN TWV AVOEKTLKWY ATOUWYV — EUPAVLON VEWV ELOWV
Melwaon oLKIAOTNTAG
YYnAn emBapuvon = Punacpevo neptBaiiov

E€adavion aviutpoowmmeyTikwy 0wV, Kuplopxlo
EUKOLPLOKWV ELOWV
[MoAU xaunAn notktAotnta, (1-2 €16n o€ €€AUPETLKEC
TEPUTTWOELC)

E¢adavion nmavidog = A{WIKEC CUVOAKEC



Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

- Group |: Species very sensitive to disturbance, present under unpolluted
conditions (initial state): specialist carnivores, some deposit-feeding tubicolous
polychaetes.

- Group lI: Species indifferent to disturbance, present in low densities, non-
significant variations with time (from initial state, to slight unbalance),
suspension feeders, less selective carnivores, scavengers.

- Group llI: Species tolerant to excess organic matter enrichment. They occur
under normal conditions, but are stimulated by organic enrichment (slight
unbalance situations), surface deposit-feeding species, as tubicolous spionids.
- Group |V: Second-order opportunistic species (slight to pronounced
unbalanced situations). Mainly small sized polychaetes: subsurface deposit-
feeders, such as cirratulids.

- Group V: First-order opportunistic species (pronounced unbalanced
situations). These are deposit-feeders, which proliferate in reduced sediments.



Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

Group I
Sensitive

Group I1
Indifferent

Group III
Tolerant

Normal Unbalanced

AvEnon emPapvveonc

Polluted

Very polluted




Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

AMBI =
((0 * %6I) + (1.5 * %6II) + (3 * %GIII) + (4.5 * %GIV) + (6 * %6V))/100
AMBI
0 1 2 3 4 3 6
Dominating . . Site Disturbance
AMBI Ecological Group Benthic Community Health Classification
i;l.[l <amB < 0.2 NDHE@I Undisturbed
02 <amB <12 Impoverished
1.2 <auB = 323 11T Unbalanced Slightly disturbed
33<maB <43 Transitional to pollution

Meanly disturbed

POLLUTION UNPOLLUTED SIGHTLY POLLUTED MEANLY POLLUTED

GOOD MODERATE POOR
STATUS STATUS STATUS

INCREASING POLLUTION




Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

400

(mV)

L
)
S
e

-

o

o
L

REDOX POTENTIA
2.0

-200

2UOXETION ME OIOAUMEVO

ouyovo

DISSOLVED OXYGEN

(ml.1"")

N
t

(6) ]
I
T

2UOXETION ME OSEIDOAVAYWYIKO
Ouvauiké oTto i{nua




Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

2UoXETION ME Bapéa pETAAAA
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Oxygen Saturation

Napadewypa 1. Asiktng pokpoBevOiknc navidac - AMBI

Mapddeiypa epapuoyns — Biokaikdg KoATTog Biopnxavikn & ACTIKA putravon

Adapted from Borja et al., 2006 (MEPS)
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Napadewypa 2. Asiktng pokpoBevOiknc navidac - AMBI

Mapddeiypa epapuoyns — KAwpoi IxOuokaAAiépyeiag, EAAGOa

7 Extremely polluted 7 Extremely polluted
B Heavily polluted 1 B Heavily polluted 1
o
5 &) i 5 i
= o] kzanly polluted = kzanly polluted
.% .% o] o]
£ 4 @ 2 4
[=h] [=h]
) )
ﬁ 3l Slightly polluted | ﬁ 3l Slightly polluted |
2t . 1 2t
© o)
1F Unpolluted - 1F Unpolluted -
D 1 1 1 1 1 D 1 1 1 1 1
co Cc5 10 C25 cc 10 15 110 [25 IC
Stations Stations
7
6 .
5 .
4 -
3 .
2 .
1 .
0 T T T T

0 5 10 25 C

Cephalonia === [thaki === Sounion

Muxika, I., A. Borja, W. Bonne, 2005. Ecological Indicators, 5: 19-31.



Agiktng OwkoAoyikic Mowdtntoac - Biokolvwvia Mokpodukwv

Ecological Evaluation Index (EEI)

A biotic index for the implementation of WFD in rocky coastal and sedimentary
transitional Mediterranean waters. Orfanidis et al. (2001 & 2003)

ZuvOnkec avadopag
._ |
‘ Reference conditions (High-Good ESC) KUplapXOl')V Eian HE: Apvr'l avdntuﬁn -
: D i f sl i d st i ’ y s I3 ’
¥ seiciainaie T THENESRRROLieRs MoAveth — MNaxV i aoBeoTitikd OaANS —
Avtaywviotika — EvaicOnta.

EvéiLapeon kataotaon .

Moderate ESC
Co-dominance of
shade-adapted
late-succesionals & }
opportunistic :
macroalgae

Low-Bad ESC
Dominance of
fast growing

opportunistic seaw XalJ.nAf'] — KaK['] Katdotaﬁn

cyanobacteria

Ecological Status Classes (ESC)

Nutrient increase Kuplapyouv €idn pe: F'pfiyopn avantuén -
Light availability decrease Movoetr) — DuAAosLdn 1 vpotoetdn OaAAo
— Eukouplakd — AVOEKTLKA.




Aeiktng OwkoAoyiknic Mowdtntoag - Biokowvwvia Mokpodpukwv

Karnyopia ESG — | Karnyopia ESG - ||

Eidn pe: Apyn avamntuén
— NoAvetn — Mayv n
aoBeotitiko OaAAS -

AVTOYWVLOTIKA —

EvaioOnta.

‘4; Eibn pe: Fpriyopn avantuén -
Movoetn — QuAloeldn R

vnUotoeldn OaAlo -
Eukatplakd — AVOEKTIKA.

Alessandro Fallen!




Aeiktnc EEI

Mean abundance (%) of ESG Il
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