Eupwmnaikn oényila yia ta vepa
2000/60 EE

BloAoywka Ztowxeiot OLKOAOYLKNG
Mowotntog



Evpwrnaikn oényia yia ta vepa 2000/60 EE

Formation of plans:

*Define environmental objectives
*Define programme of measures




Evpwrnaikn odnyia yia ta vepa 2000/60 EE
2toxo¢: Eniteuén «kaAng katactaonc» vdatwv
Mowa vepa;

Ynoyeiwa

Motapia

ALVEC

MetaBatika

Napaktia

Texvntad & WdLaitepa TpomonotnpeEva



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

Mowa eival Ta oToLXELQ TOLOTNTOC;

XNMLKA XOLPOLKTNPLOTLKA
YSpopopdoAoyiLka XOpOLKTNPLOTLKAL
DUOLKOXNHLKA XOLPOLKTNPLOTLKAL

BLOAOYLKA XOLPOKTNPLOTLKAL

Napaptnpa V — oeA. 33 (2000/60)



DELTA

ACADEMY

biotic _|
elements

ablotic

elements

Ecological assessment (EU Water Framework Directive)
classification & presentation

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

Chemical status

Moderate
Poor status
s-lrﬂ-l-us {diff ers maderately
fram type specific
canditiang)

target  max. ecol.
Ecological status status  potential

reference




Acikteg OwkoAoyikn¢ Mowotntoac (WFD 2000/60) - Fevikn Oswpnon

ToENOWNON TG OIKoloyii; <oTé0Ta0NG OE 5 KATHHOPIEGN

Disturbance Status

No or very High
minor

Relation of observed Slioht
values of biological -
parameters

EQR = to

reference ,
values of the biological /7" Poor
parameters

Good

Severe Bad




NoylKo diaypappa agtoAoynong

Ot Tpég yo ta frorloyika Ot Tég yuo ta O1 vOPOLOPPOAOYIKEG A&loloynomn og
TO0TIKA oToLKEla efvan oTal PLGLKOYM KA GTOLYElD cuvOnkeg eivan ot Yyn
emineda cuVONKOV OVTLGTOL(OVV TANP®G M emineda cuVONKOV

OwoAoykn

avapopaG GYEO0V TANPM®G TTPOG TIG avopopPAS

Katdotaon

Ot tipég yro tor froroyikd, Ot Tipéc TV QUGIKOYNUIKAOV
mol0TIKé oTorKEln otoyeiov: o  Swacgorilovy ™V A&lohdynom og Kain

amoKAivovy Atyo amd to Aeltovpyio TOL OIKOGLGTANOTOG Kot P. OwoAoyikn
enineda cuvOnkav Y10 GUYKEKPLEVOLG pOTTOVG givan oTal

Katdotaon
enineda tov EQS mov &yovv Oeomiotel

OXI
H a&ioAdynon yiveron pe
Bdom v andkAion twv NAI HéTpLo NAI A&lohdynom og

Brodoywkav otoryeimv amod Tic andKAMon HéTplo. kardotaon

cLVONKeg avapopdg
HEYOADTEPT

Heyaan
omtdKAlon

HEYOADTEPT

A&oloynom og
QTOYN KOTACTACN

A&lohdynom og

KOKT] KOTAGTAOT)



2UVTNPENTIKA aPXIKA TTPOCEYYION Néa Oewpnon (UTT6 OKEWN...)

status quality quality elements status quality parameters
elements elements

-y

one out — all out limit

Single element approach Multi metric approach



FParameter Level

Fesults for imdridual parameters
af the slement phyicbenthos that
have a general sensitivity 1o a
range of pressures

Reszults for mdividual paramstars
|matrics ) of the slemant
macaimveriebrates, grougmed
aczording to the pressure to
which they are sensitive

Combine paramatars
(2.3 by averaging)

Recults for =ach group af
macroimveriebrats
parameters responsne to 3
different type of pressure

—

Cheanges 10 hydrology

Azidificaton

H

Comaine parameters
[eg by aweraging)

]

Organic ennchment

Lombine parameiers
ia.g by ausraging)

rH_"'

Element Level

Resulis for e elament

phytoberthos

Rezuwlt for {hie =lsment
macreinverebrates

groups are strong enough

One-out, all-out if sgnals from

Status
classification

Result for water body

Cne-out, glkoul




NMwc¢ dtaAeyoupue tig cuvOnkec avadopac;

Availability of data for

water body type

Minimally impacted sites
available?

Yes

——

_lNﬂ

Minimally impacted sites
available elsewhere?

an

Historical or
palaeoecological data?

I_Nﬂ

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?

Yes

Use expert judgement




Aladikaoia Evta&énc 6elktn we agLlomotTou

Checklist for assessment methods for biological quality elements

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

1 Yes

2. Are all relevant pressures taken into account?

Yes
[ ]

3. Are reference conditions set following REFCOND
oyidance ?

Yes

L

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

l’!r'es

4. Are HG and GM class boundaries intercalibraed
at EU level?

l‘t’es

— Include additional indicators

Include additional indicators

Cet 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



Mnyéeg
ofeBorotnrog

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
variability

scheme

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

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

taken

Personnel collected the
samples

Methodological variability

(wha)

FProcedures 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 metric
used for summary

Assessment
variability

scheme

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




NapakoAoUOnon: Emontikn — Emuyelpnolakn - AlEpEVUVNTIKA

1.3. Mapaxohovinon TN oo AOYIKNG Kol YUIKNE KOTACTAOTC TEY EMIPAVEMKEY vdaTey

To biktuo mapakolovinong Tev empovaaksy vbamey kotopiletm ovppova P Tic anmmoeg ov apdpou 8. To
dixtvo nopakohovinone oyealeto £TO @OTE vo MOPEGEL PO CUVEKTIKT] KOl OUVONKT) ETOTTELD TG OIKOAOYIKTC K
YMUKNG KOTAOTaoT)C oF Kade AEKIVY] Qroppor)¢ MOTopol KoL ETITPETEL TV TASIVORN o1 TV UHOTIKGY CUSTILOTGY OF
TIEVTE ucrrwnpia; Tou m'nmm}{ﬂin.' otoug KOVOVIOTIKOU ¢ opopotg tou oqpeiov 1.2, Ta H.pEm] BEAN TapEyouy Evay 1)
mplmpuug XUpTEC, OTOUC nnmmﬂ; paivetal 0 diktvo mapakoAoth)ong Tev STPOVELIKEY UHITEY oTo oy Hia-
YELPLOTC AEKOVIG Qo ppong ToTmpol.

Me faon ™ Yapaxmplopod Kai TV EXTIENON TV EMATOOLGV TOU duvepyoUvtal oUPQeva Pe To apipo 5 xal To
napapmua 11, Ta kpc'm] piAn, va xade mepiodo tlpuppow']c EVOC oxzﬁiou duayeiprong ktxfn'r]c anoppons moTapov,
kataptilouv iva TPOYPaENa SIOTTIKIG 7 'npam)ouﬂr]oqc KQL £Va TPOYPAPHA ENEIPOIAKTC 7 napaxoAotinonc. Mropei
EMIOTC VA XPEIAOTEL OF OPICREVES TEPITTAOEIS Ta KPaT HEAN va Katapticouy Ka mpoypappata Siepeuvimik)g napa-
xohoU i one.

Ta xpamm pedn nopaxoloviory TIC MPAEETPOUS TOU AVOL EVDAKTIKEG TG KITAOTAONG KOUE OYETIKOU TIOLOTIKOU OTOL-
yelow, Kata mv emhoyn nopapetpev v otogaa fodoyikns mowmme, m kpam peAn evomlowy o koralinio
'ﬂIEl‘-'-D].LH{{'! ETIMEDD TIOU OTOITETAL Y0 v ﬂTLT';'.U]q'_H’-Ei 1 dénuon mcmﬂm'rm K akpifiaa omy TﬂEw-r'mquq TV TIDLOTIKEY
owmiriev. Ito opfbio napiyovim exmymoric yia To fatho motomrac km akpifeinc Tov mopEYOREGY ano Ta
rpoypappata mpakohotinone anoteheopaTey.



Enonttikn: Ektipnon tng kataotaonc (MeyaAn xwpikn KALpaka)

Emwelpnolakn : EKtipnon ¢ anodoong twv HETpwY,
StaopaAion TNC KAANG KOTAOTOONC

AlepeuvnTiKn: EKTIUNON TG KOTAOTOONG GE TTEPLOXEC LE METPLAL
Kataotaon

MNapakoAovOnon: Napadstypa - Fleppavia

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 Federal Government (LAWA ). Data origin:
Reporting portal WasserBLIcK/ BfG as of 22 March 2010 after Mohaupt et al., 2012 [9] and reporting
portal WasserBLIcK / BfG as of November 2015.

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

. . 2010 290 67 5 a2
Surveillance monitoring 2014 118 127 42 76

. _ 2010 7252 449 20 100
Operational monitoring 2014 12,342 11 13 76
2010 375 0 0 0

Investigative monitoring 2014 1074 25 0 0




NapakoAovOnon: Napadetypa - Fleppavia

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)
&« p.a (relevant vegetation 6 p.a. (relevant 6« p.a (relevant 6 p.a. (relevant
period); every 1 to 3 years per  vegetation period); every  vegetation period); every  vegetation period); every

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

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 1to 1to2 imespa, every 1to - -
Ecological Macrophytes/phytobenthos 3 years per site (SM) and every 3 years per site (SM) and
stabus 3 years (OM) every 3 years (OM)

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

Macroimvertebrates 3 years per site (SM) and every  persite (SM) and every per site (Sh) and every per site (SM) and every
3 years (OM) Jyears (OM) 3 years (OM) 3 years (OM)
1 to 2 times p.a.;every 1to 1to2timesp.a;every 1to  1to2 times p.a;everyl to  BOQE not used under

Fish 3 years per site (SM) and every  3years 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,

Continuity updated every & years
Hydmology continuoushy 1 time per month - -

1 time, needs-based monitoring, 1 time needs-based 1 time, needs-based 1 time, needs-based
Hydromorphology updated every & years monitoring, updated monitoring, updated monitoring, updated

every b years

every b years

every b years




Table . Conf.

Ccﬁ:ﬂ;:“ 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
ftor most parameters 4 to 13 paramebers; for most parameters; for most parameters; for most
General physical and times p.a.; at least 1+ in parameters 4 to 13 times  parameters 4 to 13 times = parameters 4 to 13 times
chemical elements & years (SM), at keast 1+ in pa;atleast]l - inGdyears pa;atleastl« m6Gyears pa;atleast] - in 6 years
3 years (OM) (5M), at least 1~ in (SM), at least 1 < in (SM], at least 1~ in
3 years (OM) 3 years (OM) 3 years (OM)
£ to 13 times paa; at least 1+ in 4 to 13 times poa; at least 4 to 13 times poa; at least 4 to 13 times p.a.; at least
Eiver basin-specific pollutants & years (SM), at least 1+ in 3 1« in 6 years (SM), at least 1 in & years (3M), at least 1+ in 6 years (5M), at least
years (M) 1« in 3 years (OM) 1 in 3 years (OM) 1« in 3 years (OM)
Chemical quality elements For priority pollutants in the water phase: 12 times p.a.; at least 1< in & years (5M), at least 1+ in 3 years (OM);
Chemical Status (45 priority pollutants with  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

Furopean-wide consistent
ecolegical quality standards)

monitoring is required for the so-called ubiquitous, widespread substances and substances on a mandatory watch list of
the EUJ Commission




Moot deikteg eivat kataAAnAot yia kaBe Yéativo ZUotnua;
1. Taéwouikn ouvBeon (Eidbn opyoaviopwv)
2. AbOovia (AptOnoc opyavicpwyv / povada smidpaveiag p 0ykou)
3. Biopala (Bapoc opyavicpwv / povada smipaveloc p 0ykou)
5. MowiAotnta (aptOpoc etdbwv + adBovia + KupLapyia)
6. EvaicOnta €idn (avaloyia evaicOnTwv/avOekTikwWv EL6WV)

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,°25384 1,722,384 1,2,3,4
Aquatic flora 1,2 1,2 1D 12704
Benthic
: 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. Asiktnc pokpoBevOikng mavidac - AMBI

MAgovekTApaTOL:
EvatloBntoc¢
Moykoouloc 6eiktne pumavong
Yriapén oxeTIkKWV SESO0UEVWV OE XPOVOOELPEC

Baolletal o€ opyaviopoUG UE YPRYOPN QVTATTOKPLON
(kadol deiktec Twv aAAaywv)

MelovekTpoTa
Amtoitel €ELOIKEVEVO TTPOCWTILKO
Exet upnAo kdoTOC
Apyn mapadoon AMoOTEAECUATWY



Napadewypa 1. Asiktnc pokpoBevOikng mavidac - AMBI

2TPOTNYLKEC TPOOAPHUOYAC OPYOLVIOUWV

Reproductive (r): pkpn dudpkera
{wn¢, yprivopn avamtuén, ypryopn

OLVOLTTOLPOLY WYLKN wpipavon,

7TpOVl.')|.l¢£§ OAO TOV xp(')VO Kot Peak of opportunistic species
apeon  oavamtuén=  €ukaiplokoi Richness

opyaviopot

Competitive (k): peyaAn dudpkeia

{wng, apyn avamtuén,

HEYAAOCWHOL

Tolerant (T): AdéwadopoL otnv Abundance

emapuvon

- 3 ’ ’ —
NOt VIabIe' azleEC O'UVGr]KEQ + ORGANIC MATTER ENRICHMENT




Fevikn Oswpnon— MokpolwoBevOikn Blrokowvwvia HAAOKWY UTTOCTPWUATWV

Pearson & Rosenberg, 1978 model

| RPD RS
Normal Transitional Polluted Highly polluted

Eukalplaka €ién
Katnyopiog | & 11

AdBovia

KA €i6n &
KA €ién |

AdOovia opyaviopwv & Biopalo opyaviopwv
ZUMMETOXN TWV E8WV KABE Katnyopiag otn Blrokowwvia




Napadewypa 1. Asiktng pakpoBevOikng mavidéog - AMBI

ApXLKEC ouvONKeC avodopag
MAovola mavida oe atopa kot 16N — YPnAN rmotkthotnta

ApKeTA €10N AmmOKAELOTIKA, oYvOEOEUEVA UE TOV TUTTO TOU
UTTOOTPWHOLTOC

Mwpn emiBapuvon = Zwvn anoctabepomnoinong
Meilwon Twv amokAeLoTIKwY eldwv o€ aplBpo kot adBovia
AUENoN TwV AVOEKTIKWY OTOUWV — EMPAVLON VEWV ELOWV
Melwon molkiAoTnTog
YUnAn emBapuvon = Punaopévo neptBaiAov

E€adavion aviumpoowneyTIkwy 0wV, Kuplapxlo
EUKOLPLOKWV ELOWV
[MoAU xopunAn mowkthotnta, (1-2 elbn o€ EUPETIKEC
TEPUTTWOELC)

E¢adavion mavidoc = A{WIKEC GUVONKEC



Napadewypa 1. Asiktnc pokpoBevOikng mavidac - 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 lll: 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 IV: 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. Asiktnc pokpoBevOikng mavidac - AMBI

Group I
Sensitive

Group II
Indifferent

Group III
Tolerant

Normal Unbalanced

AvENnon emPdpovvonc

Polluted

Very polluted




Napadewypa 1. Asiktnc pokpoBevOikng mavidac - AMBI

AMBI =
((0* %6I) + (1.5 * %GII) + (3 * %GIII) + (4.5 * %GIV) + (6 * %6V))/100
AMBI
0 1 2 3 4 5] 6
Dominating . . Site Disturbance
AMBI Ecological Group Benthic Community Health Classification
i;l.[l <amBl<0.2 Nam%al Undisturbed
0.2 <auBi<1.2 Impoverished
1.2 <auB <33 I Unbalanced Slightly disturbed
3.3 <amBi<43 Transitional to pollution

Meanly disturbed

POLLUTION UNPOLLUTED SHIGHTLY POLLUTED MEANLY POLLUTED

GOOD MODERATE POOR
STATUS STATUS STATUS

INCREASING POLLUTION




Napadewypa 1. Asiktnc pokpoBevOikng mavidac - AMBI

400

REDOX POTENTIAL (mV)

ZuoxEtion pe StaAvpEvo ouyovo

w
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ZUOXETLON ME 0EEL60AVAYWYLKO
Suvako oto npa
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1

(ml.I7

DISSOLVED OXYGEN
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Napadewypa 1. Asiktnc pokpoBevOikng mavidac - AMBI

ZuoxETon HE Bopéa HETOAAO
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0,0 0 1 2 3 4 5 6




Oxygen Saturation

Napadewypa 1. Asiktnc pokpoBevOikng mavidac - AMBI
Napadsypa epappoync — Biokaikoc KoATog Bropnxavikiy & Aotk puTavon

Adapted from Borja et al., 2006 (MEPS)
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90% - | A
o 80% - | I I I I
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2 40% | =
%30% | 2 5
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10% | ] 1
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Water treatment AHV Biological
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Napadeypa 2. Asiktnc pokpoBevOikng mavidac - AMBI

Napadewypa epappoync — KAwpoi IxBuokaAAiépyeiac, EAAada

Exfremely polluted Exfremely polluted
Heawily palluted 1 Heawily polluted 1
© hitzanly polluted | heanly polluted |
= o) anly pollute = anky pollote
R =)
o | = |
= [0} =
a 1]
=] o
ol Slightly palluted | ol Slightly polluted |
= 2
B B
o nn}
& i i
o
Unpolioted — Unpolioted —
1 1 1 1 1 1
0 5 10 25 cc Iz
Stations

0 5 10 25 C

Cephalonia =+ Ithaki == Sounion

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



Aeiktng OwoAoyikn¢ Mototntacg - Biokowwvio MakpoduKkwv

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)

ZuvOnkeg avadopag
i, |
. Reference conditions (High-Good ESC) KUplapXOOV Eian UE: Apr'] avdntuﬁn -
: Domi f sl i d st i ’ . s ’ 2
P aditsnnde TR SRIIES NMoAuveth — NaxV A aoBeoTitikd OAAAS —

Avtaywviotika — EvaiocOnta.

", EvSldpeon katdotoon .

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

LI o
H" Y, | ¢ e
7Y A :
opportunistic % ‘ g’é‘; %; .j#’ ; o
R e Tl e s

macroalgae

.

‘l ! |} Low-BadESC

Dominance of
fast growing

R Soomeiitess™ XounM — Kakn katdotoon

Ecological Status Classes (ESC)

S ................... __..-* I

Nutrient increase Kuplapyouv €ién pe: Fpriyopn avamntuén -
Light availability decrease ’ Movoetr} — DuAdoeldn § vhpatoeldn OaAAo
— Eukaplakd — AVOEKTIKA.




Aeiktnc OwkoAoyikn¢ Mowdtntag - Biokowwvia Makpodpukwv

Karnyopia ESG - | Karnyopia ESG — Il

Eidn pe: Apyn avantuén
— MoAvetn — Nayxv R
ooBEoTITIKO OANO —

AVTOYWVLOTLKA —

EvaioOnta.

Eidn pe: FfpRyopn avamntuén -
Movoetn — ®uAloedni
VNHOToEd OaANG —
Eukalplakd — AVOEKTIKAL.




Aeiktnc EEI

Mean abundance (%) of ESG Il

>60

=30 -60

0-30

Bad=2 Low=4

Low=4 Good=8
Good=38 High=10
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