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PART 1

Guideline on spatial and temporal extent of monitoring water column
and seabed habitats indicators based on their scales of natural variation
and relative Annexes
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| NTRODUCTI ON
Variability 1s an tihdadruamtl oharcaectsersi.s tWec coofl
variabi |l i ttyh ashroi sda madrugceed by human i ntetrtventi o

environment dlhkeif@lca gircsalandomponents of the sy:
species C oncptousriet,i oat c.s)t rand mani f est on sSpa:
(dynamics) . Variability is promoted by <chang
bi ol ogi cAddiatcitafviHlygnt d humalna fafcd d to ntsh & orud tdur al
Ecosystems and mor e muattwdayhegarrhiitesha |ldrddyesrh a b ms 1 :
their own system and make it as predictabl e
mechani sms to exdjredsns tohdfitpqgqbhbepcyoobhehe <ch

Living beings (including humans) require cer
i ncorpothAteughematinoalt heelregtinemi ¢ background
be physi dbledhvg@ivd amugeadédrt i ons and rhythms) or stru
abundanceytlabkned pl ace at di fferent ti me scal e:
adaptation at individual | evel (physiolsogical

(evolution) and ecosystem (ecol ogi cal success

Toaddrveagg ami Imotnyi t or,ihg peagssambyontetest chan
ecosystems produced by human i mpacts or to e
restoransaoams ametildemasr ate the effects of natura

changes.

To the best of actual knowlheed gnee,ead i @y t hei Bt e
assessment with the ecosystadml! i épypiooadals @a@rsd gs

where pressures and i mpacts kmrewliempgosrptaanita.l Ila
tempor al variability of selected variables an
are not complategapdi sheepresenped by the | ac

t he basitsdeocfi dnehnogphpmrst une scal es of observatio

i n marine ecosystems.
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Thi s docogepretabégsisshseues gedtaiteld damd thamporadl

variability.foewspaetivaulharbh,t Ert ol umn and sea
i ndi ¢ @xeosrcsr i pt or,boDh hMeDbi,t eDr6r tahBat aarc k&AiSdkkashed t o
this remmexrdaAgneharielct dbesary and t,her eAsbper cetvii vae
The main idcdoodwmdninagrhieabi | ity 1 ssues under gene

howesweme practical examples are extensively r

Rationalon the selection of D1, D5and D6 Descriptors
The selection 0oDbDlt hPSwaddm®bBhlpyobased on the e

the fact that there is a better knowledge and
t heiurr alatvawiitahbial iftoyeus i n the water c¢bhutmhean

Medi terranean and Bl ack Sea.

1. KEY ELEMENTS ON THE MSFD FOR THE MONITORING OF MARINE
ENVIRONMENTAL STATUS

1. 1. Il ntroduction to MSFD

The Marine St rDatregWSiFR2eca @ W66 KEC) of the Europ
of the CHOwmei [200BJa efsrtaabd wosrhke f or community .
marine envirdhmsnpal i ppl wa $1e5ilrud ty r2e30I8 .lzldids oenc
that EU Member States have toGEHSArnheclGeod) En
environment al target (Article 10), to develop
to assess every six years theAenhvicien®@entali s
GES8efitmes environmdédnedrail ne t awatssrtotp dev i de ecol og
diverse and dynamic oceans and seas which are
condids omsubkt as nahbulse saf eguarding the potentia
and future generati GBS at(cArkte cd ahhigdd &6edalrb yD@rf | aare
operative point of view, monitoring prsogr amme

year foyclae newCleayad ssann i ®oin g1 ., 2011) .

ThdSFDol | ows a oO6holistic approachoé, taking int
processes ofi mphoes i enogdcEEVasstoeanfiei nsek € Deeshc r it htad r ar e
numbered framdDtlhaobdDdterdtdsryfrom Biodiver si
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and noi,s ea MtAlgled hremar i ze the way in which the

I n this context, the choice of indicator aggr

assessment may tbhhiRrdrmy sdnsilt.i,ve 0tla2) .

The Commi ssion DecP'Séepnemd®ad0,/ 4Z01 WU ¢1 criter
sandafgbsodo envi r ontmeeatr a nesteat e idifehatscenpbor s
defined byOtOlB8d 58M& FEI@N ¢ciocudtdorbse used for their e
obtained by the EtUha&arhmiss ss9 aarfe rirthrerdagaucg hl i t er at u
al., 2010; Olenin et al., 2010; Piet et al .,
2010; Law et al., 2010; Swartenbroux et al .,

Articlee 3MSFDof2@m8/ 56GHESQ ublreck glieit ree ani tnrealt at t h
mari ne r ergd@inomrasurbeferred to i n Arthiaal e od,l di
be wused for itshenotsswaslsimendef ilnredt hbeyy dtlitedsedDi r e
i mpl ementation the geographic scales dmd ftrheo

assessments varied between descripstors and th

The Regional Seas Conventions (RSCs) have dev
specificEadynst dme .fAapproaméd bi odi versity aspect
cont ami natnhnem) n wdsupdewhassni st rgyandebmohotored i

Seamccordi ngiDtimgtntoestFicna&Rleport on theostate of

The Ecosystem Approach (EcAp) goes beyond ex:

functions i n ireclogndaekescgl aoalt eadst ems for what
el ements ¢ bdmas twd mthleyeacthu rmd ehregt. anchiisg I s partic
coasts and seas, where the nature of water ke
Natur al variability i1s strongly related to g
Variability is a common trait of marine ecos)

spati al and tempor al d hsept erci i begst ail oy gaenildi tacbtu.n dBh
concept of habitat includes aspects retlhaet ed t
abundamnlktsep eacfi es and communities that are |iwvi
recogtnhaztednatidnaly wdriiabdri nsic environment al

somet hi ng tnhesgtdatmudetlewst bi odi ver sity.
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osystem functi otniiomg, ared ofuuttdreamelsEepltd vimgat e o
.e. food supply, recoveremnmewacgsbumges petrcf)

ovides for humans (Costanza et al ., 1997) .

an oxXamhklee | mphkee ¥ an e e o d facse sbhygpirM enre ecosy st e
e Hhluinfaen i t seltfhaet mosphReggesnphanciphalt logydd & etso
i mary prmpdduoerdanrdk sppmy t (oibRend ihdesn i ameoacdeoawsi)c. a
toppbaokbeygnthesis fixes up to 50 Gtthd <car
obal primary prodmyflraod, hahfawvér apper olddubcashd G I
all plant 1199%8)(.Fal kowski et al

| ati onshi pscosmaenige mua rairade & ma h a8 tigtiedvaarr | n e
teepresent the principal expl o-putmps,resoearg
oduction, |eommeega bandng in this way to evi
i et.€Eheenegative side osftrtomigs em@ll athieannsawin p
osywhieanheprsesented by severe human pressure
astsalntdhmea produces | mposhani®» fshmpraet 30 mmas .t hle
i mated that, at t haeb otuur nl 3c6f ntithd chagthbroeh i
di terr aneadni rceocatsltya | a nadroenansnlahreiencet | eyc a smpsatceam ( C
emeisfea ecosysttems |ragmreesd e rbti o me, otfh et hiempgolrot be
ntehaeh o r e -sahnodr eb bzf otnhee gl o b anarb ined iewersyistt ye msf 1
cent y@asnoowvaaro edomnstlr.mg 2wiltOh) t he current us
uings t o dischar getsircerdeg eddi .Seeada arteingised snhe f ul
tenti al of oceans and seas, pr ot enatiindry drmod
duwegut r ophi cation, water antdy sleas sneqnnt Madi ue i
present rtohndieghi wankci paants are transferred fr
watrhades g antihsantsc u mal ahg t he.Ashapihriecctwesbpi | | age
troleemiapd pedtredopeaimalplfy dud lhev aviretd idtuesr rt @on e a
e high boat traffic and the increaspngl nun
cur.mMencae chaeaamipelréeésthnc be irmefledhle®edefitshtadt al
dr osafr bbwmgd poirtt leed (wHe &f ,asls9o7ci)at edo ttloe 148

talandatide di t er rtamessen Semma enterxgpteicaresd to grow
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human expl oitasi dHry dofo ctahhréd ®rne pd bdhaambidhrar Bour

(Renzi et al ., 2009) and coast al mari ne area
Baumard, et al . , baaBl9%8op;atRsderse, habld2)at s ( Dan
and marine protteatled &r0elds .( Renzi e

The Europlkeyacdbogighempordafanmar i neaptdlseey®tr @emg hr e
to its,hast éguintyhwedkdayhepawStFDofast he I ntegrated

The princi gMBIFRaiems of t he

)} To protect and to preserve the marwkee envi |

possi bl e, r esthoarta dageeesceolsyy safefnresct ed by humar

1)) Toprevent and ftropm leldpetnasnutrs gnhgensp b a t ts hrieosnk so r
to marine biodiversity, marine ecosystems,

resocswroade d be ismogei 8ecadt (Article 1(2)).

The viewpoint oforithhee M@ ni ngptoaseegsse e mappr oach
managt meim human activities; in fact, the col |l
controll eGES Aracbievieé(3)). Some over |l wopsk bet w
Directive (WFD) exicsotgmg rztehdair ths3dilPipdhk e¢e s tilty cl e al
I n coasthe Wwateeml| Pisit etac&kdpeenxchtisch are not cove
WFD (e.g. I|litter, noise, bi odiversity). Furth
t he EuMSstpevaasrodhseirmmmite msandti be devel opment of

prevent pollution andsto protect the marine r

The MSFD rstqouidreevse IM strategies for their ma
Regions-ragdoss)h, dethel engi tbemesntat eodg. tt he
habitats and species and presGCElSaed eéespabilti sk
environment al targets and indicator s, monitor

omai nd agmod status

Tachieve these goanesdthoaome testi anlgl ipgvpiegidhalby Euwlr y
20w th the aiGE$® eaovhi ecavead eumafitder ba ment al stat

dur iantg mehr t her monit ori ng pr oeggruaaninee,s choahveer etnot ,b e
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anidntegrated acrasyg | dmghbnhaspreddg ule de xtihset isnigz e
pressur es ,iamdl uidnpnago htdraarys f eat Moas pamd ni mpachn
programmes havecothertkeetc¢omroimptagntb,l e and compl
Il mposed by ot saenrd Boly Iltehgein sRfSalcsit o n g reeggv isdWRD Bwnr ae
(WFD2000/ 60/ EC) , HHBbliotha2t Bi 1Dd s B2 O &@@) i(aad (i nt er 1
agreesmensuch as the Regi ogammrad PSeratsi &lolnyw enu p ernis

of geographical competences, descriptors and

Summi ngMSF D t miptlohsee sd et e rGreiSnita)t € ochewdé | opmemnedof
moni toring programs on the basis of met hods
bet ween mergiitmehss udbhwthe @thsS s bei ng tahbbb mbeed Sbwat e

(Art.iiBhh8) devel opment of nati onal and intern;
pressgsuwnhees ;restoration of <critical sites.
To iaweh t hestehegosatsudture, functions and proc

ecosystems, t ogettehderp hwyistihogtrlagpha €£s ooieaogr aphi c

factors, allow those ecosystems to fd4indtutced f
environment al change. Mari ne spdermcdese d nde chlaibr
bi odiyveirsi prevented and di ver se bi ol ogZi cal (
mor phol ogi cal , physical and chemical propert.
which result from human activities iscrtihbeedar ¢
above. Ant hropogeni c i nputs of substances a |

environment do nod® ¢Ause Pobl uytion effects

Pressures able to affect di versity ,wietdhuicre sp
biodtgerns€BD (1992) and these di f fsorfe netc oll eowga Ics
organi zation have to be considered during mon
al ., 2010). The relevance of bigdideéiraetdybyocCt
and coll eagues (2010). According to this stud)\
as foll ows:
) AWithin specieso variation is expaeisss da rbd
popul ations danwderisy t geepmesduiicfdi ci nvtarra abi | ity
example, in the survival of a species whe

EuDGp&Eani Commiesn&i on
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ant hhropogenic pressures, and Alpeci forc ¢ec
ecological tamdai phehotgpigeographi cal ranog
a population) and genetic traits (e.g. g
features of the overall state of a speci e

Bet ween speciesoO variation iinse enpgrmeas s eadn db

species in many taxonomic classes. Mai nt
for international bi odiversity policies,
species in some ecosystemsciaensd ktehien g nlcirse

protection (e.g. by [T UCN).

AOf ecosystemso variation within and bet we

or ganiazbaotvieont he species | evel, and provid

-

epresents asmpedthse tolvaetr adre fwintcali otni ng o

erm Ecosystems can be applied at many di

Ul—P

e very | arge marine systems (termed Lar
he regi argi aoamite douilonv it hTeh eDsier elcarigree sy st em
i vi ded) into marine | andscape and habi
i f fer endhawaaycstt ehoefi zmanrgi ne em\giamo resedailteersa t

et ween | arge marine &akbiosytss emandandeispe
ommuni ti eisonofeistpheecri etshe seabed (benthic

ttached to it as epibiota or | iving in |
pl ankton) . Habitats arphy<sifdale,d tydrtohleo

hemical characteristics (e. g. Ssubstrat e

> O~ 292 O T o o

utranditoxygen | evels). Communities of s|
types of habitat. This combiinsattieocnh nofc ad b i
bi otope.itoprods atbthtcrmdd yf eat ur es, gener
e.g. estuaries,sépocdeyosspmoabhnth, cdmppi
articular (seabed) habitatmo/bd d mmwrpietcii eess

nadromous fi shpgien agstcudrnisdhs ,onbesretabmount s

Q 9 T — ©

nd hydrol ogi cal charactelfhset hhadi oAt t 6em
|l evel (seabed and plankt on)ohkinlde sgpEediess

expected to be the main units of assessme
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ssment , as required

habitats/ communities should not bpacbnsi d
of the wider ecosystem. This can in part
of habitat diversity and their spati al
community structure of pelagic/ mobile spe

I n spite of akhbdireedtthe geveklopyment of monito
of knowl stdlgee amaggdcercttuni ty to reach the propose:
natural spatial and temporal vari abt MSFY of e
a fect the chasiczed omdreifticmrei ngeldmo@dn anmme b ail a n

bet ween

t he samtapel gngf e € Aiormge sawfl tebt ai n

Descrecphnoirder edMSIRyWpMEmDvii(X hla)s Beici at e GE@&eeani ng
det aiTlaebtl ei n

not

adversely

Tabl e Descriptors used in MSFD and their assoc
Descrip Descri DefiniGBESSn of
Acron:
The quality and the oc
BiologicaDescridistr!bption and_ abundq
D1 prevailing physiographi
conditions.
No-nndi ge Descri No-nndniogues species introc
speci e: D2 are at | evels that do n
Popul ati ons of al | com
Commer ci Descrishellfish are within sa
shel | fi D3 popul ation age and si ze
heal t hy stock
Al l the el ements of mar
Descrithey are known, occur af
Food we and |l evels caphbhbbher of ab
D4 .
of the species and the
capacity
Humamduced eutrophicat.i
Eutrophi Descriadverse effects th(_areof
D5 ecosystem degradati on,
oxygen deficiency in bo
Seabed Raghi tyt iisntat a |
Seabed h Descristructure and function
i ntegr.i D6 safeguarded and benthic

affected

Hydrogra Descri

Pe

rmanent

alteration of

Funded
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change:¢ D7 not adversely affect ma
. Descri Concentration of contam
Cont amin . .
D8 rise to pollution effec
. . Cont aamhisn ai n fish and o1
Contamin Descr.i .
consumpti on do not exc
seaf oo« D9 : . .
Community | egislation o
. DescrlProperties and quantit.i
Marine | 10 . i
D10 harm t o t hnea rcionaes teanlv iarnodn
Descrilntroduction of energy,
Energy ar 11 l evel s t hat do not ac

D11 environment

Il n acctoéddtinc eiem@Be rfactrhMeeember St ates to deter min
oGE@nd therefore define trhaeiMPFR CO s Botchpebcé f i c ¢
ofluly t2hBeée hber St ates had to provide informatd.i
on the adaeto@E Pift i cl e 9) and on the establishm
associated indicators (Article 10)ont MM&fEuUr op
Febra@fiiBurope' s seas: A valuabl e cassetutdaatth
iThe current way we use the sea ris&sSpfierci ewer :
surveys have found that 'good environment al S
and a similar por.owlodsseah omphmbeimmnmari ne env
the briefing -relcd mmemndea ah:t wo

) MSSneed to I mpl ement the MSFD in a more <con

progress towards gbodbenwmomiohomead adcisoss used

) Redci ng environment al pressures wil|l require
more sustainabhel wagdo¢i hgvand, ondeumt agcomg
the vision of "living wel/l wi tAREnvit henimemta
Action Programme which sets out Europe's eny

The key tool for the achievement of the MSFD

(Article 13) whi ch must be est ablpisshetdhebyi n2C

assessGhaEmMd t,tamdedescondl y ttheenptepamngt poongofamm

11) . Al l these el ements form part of t he ma

i mpl ement abisane pi sprao csetdesmbewi Iwhs cuhp ceract he previ

Theorde€ttnit Gk nadf moomtih oring efforts fosr each

t o eaac hwetd fli ned knowl edge on the acthusdlo &d®ses:

monitored incatwudi alg vamigalsi loiftyw in terms of s

EuD&Gp Eani € o mmie s1$0i o n




fl

an

12

INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY

IN THE

SouTH EUROPEAN SEAS ‘ R ‘ S S E S

uctuations. Unl uc ki yeyt nweetl dr tacheeéfi Inect wantvii g o r
d to achieve MBEFBtHgbgltsedcbyl dhbel ack of kno

Varamdliersdi catortshetoabbidebessfiopt or
synthetic view on indi ¢atrtomDesde $ @midbissd Diln
porTabd e Thhe e xansotnegM&tFDei DPescri ptors (2008/ 56|

i stedDecnstba 20EC/ 42DABY4 i sAddistoi taweaylhlil v lglhd ®

at need to be measur edf tao goi bvteanit 0 ntdheecaapbgorlra need
poirn etdhe salme ¢ @amé ecases, a single variabl e
ampl e, the total a [oumn d ehrec eo thdefe rnae lagnin \egegne t sopfe ce
pul ati on,e osru cthh ep oapguel artainognéd  oiuh di &t eo,nsh wter

|l i sted as a variabl e.

thi ssGmedetf i nfed nwa ré¢iaashoTieess?( iam e aasreeetr e s &) vely
scussedf iamcttiealm knowl edge amalo né e & xaar iep kge sveeln
ee Anfrn éax sl IDloocrw nsepnatt)i a l and tespforapt ismiad atsi «
enomi toringThregliaimlce ess organized starting
bitats, t axonomi c Dgercausp so,n i2nQdE Q) a4t 2o/ IsEC)di a1t € C
nsidered by other Projects (e.g. PERSEUS) ,

ed as i ndicators themsel ves.

ncerning Besexi ptor obllshe Dhectocihamegeospeco
at shodédebeolcogscal tclMBFDnmntets phhs opl ankto

opl ankt on,al gmwayd rocsphey tness, esaveeamebt at dxcet e
als), reptiles (turtles) and seabirds.
me | mportant aspect:s have to be here under|

) Ar eal extent of migomskiddesgyrompedihedi shoohdl b

the Directive (as defined by the Art. 3.1
i) Mi crobes, jellyfishes, pelagic cephal opods
within ther eauroifs diihcet iDomr eacti ve are, al so
of the WM®3RDHeamd ouped unodBiro Itdigei cDeels cDii ve ros
I n spite of thattr,udtaeinmnegd@neonet aadtual ly a

t hese t ax|apeclthsesar e actnuoasitlay i omreagll emobaead t
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programmes and data on mbc wedbattsaa scpoenl caegri nci
ot her koefy mthaexi ane ecosysCdemgria (i . e. j el
Ct enopapbea availrabsleea fprroongr a mme s of ten b a

segnalaatdi ondher sources

An example is given by ,ahee€é&S&MhJIplt 6 gWwat
on t he basi s offund ¢hd mpar/dmyww. ci esm. 0
programs/ | gSkeywatat mphMerckictt esrhraadeevaenl ao p e d
Jel lwdticsth and/ or me ®®ERSES S|, n ®Ir od iMEgDe Me du
Jel | BRiogkthe Jellyfish and Cote doéAzur.

i) So met di sitnedd @aaiteoc shelceautshed mnde @ mPpor aminsieng

fraoanmeir evrledw dteir o vuna@cealsd gginadad f digdm@im & s

ecosystems. As exampl e, the importance 01
receanttlrygcetnegd oant i n t he m@lIramke eawvd r)Waarmeind
where the value of mai ntaining variety a

class |l evels) is advocated.

Tab2 e Li st of consideresd fiomdithat dOrls ®dDrbd awnar Db

DescrlHt Grou

abi Il ndi cator
i rective

)

D1,

D4

1.1.1 DistributiofAbundance (*
1.1.2 Distributiol(Structure (adults vs
Rept i 1.2.1 Papuhaaince Sex ra_tio
1.3.1 Population (Fecundity rates
characteristics Survival/ mortality
1.3.2 Population (Nymber and distribut
Wat € 1.D.ilstr_ibut_iona_l Abundance (*)
colu };i g'oztulr;:)i”g'n(’!Structure (adults vs
& Mammall.S.l Popul ati on ‘Sex ra_tlo
Terr characteristics Fecu_ndlty rates
I h 1.3.2 Population (Survival/ mortality
1.1.1 DistributiofAbundance (™)
1.1.2 DistributiolStructure (adults vs
Bird<1.2.1 Population 1Sex l*)a_tio (
11.3.1 Population (Body *$i ze (
characteristips Fecumdittey
1.3.2 Population fsyrvival/ mortality
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