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Euxaplcnw lOUlhcpa TIlv Ka9rl'Yfrrpl6. /-lOU K. Mapia AaSapioou -L\ll/-lll'tPl6.oou yUl TIlV 

cUKatpia nou /-lOU tooocrc va acrxoA1l9w /-lc sva 'tocro cVOtaeptpov 9t/-la, yUl TIlV 

cmcrTIl/-lOVl1Cfj TIl<; KaeoofJYllcrllKat Yla TIlV OlKOVO/-ll1Cfj Katllel1Cfj TIl<; crLf}P~ll· 

EuxapHnw 'ta I-l£All TIlS c~c'tacrnldjs cTrl'tponfJ<; TIl<; napoDCJa<; cPyacria<;, K.Bou~aAioll 

KatK.L'tcpyiou. 

EuXaplCJ'tW ecp/-l6. 'tODS Marc Naura, David Blackburn Kat Paul Smith, ano 'to 

Environmental Agency, "fla TIlV cmcrTIlJ.wvlldj 'tOD<; cru/-l~OAfJ Kat "fla 'tTjV npoCJepop6. 

'tODS CJTIlV 'tc)'Y0YVOOcrla Kat CJ'tO npoypa/-l/-la 'tOD RHS. 

EDXaPlcr'tW 'ta natOl6. 'tOU cpyaCJTIlpiOD ZoooAoyia<; Kat TrlO cruYKcKpljlSva TIl AiAa 

Ap'tc/-ll6.oou, 'tOV BaCJiAll L\6.KO, 'tOV <Dw'tll LYODPWll, 'tOV KcOCJm AWaSioll, TIlv SavefJ 

L'taLf}Pll K~l TIl Muv9a AtKlCa yta Ku9c cioouS ~OfJ9clU Kat 01£DKOAUVCJTj nou /-lOD 

nap£ixav. 'Eva JlGYUAO £DXaplCJ'tcO CJ'tllV EMvTj L\UKOU Yla TIlV ~ofJecl6. 'tllS CJ'tllV 

£pyacria ncoiou CJ'tll xwpa 'tllS FYROM. 

EDXaplCJ'tw, 'tOY Peter Nikushev, 'tOY 0avuCJll DapiCJll Kat 'tOv MlXUATj Tp£/-lOnOUAo 

ylU Ku9£ 01£DKOADVcrTj OOD /-l0D napdxav CJ'ql t'E\'tOY;J.l<\Il ,xwpa. 
:~ .~\ !.~ .. \ ".'- .... ~ '

EDXaplCJ'tW 'tll epiAll /-l0D L\cOpa LcOKOU nou /-lc cruvoo£\V£ cr'tllV cpyacria mOloD, 'tov 

epiAo /-lOD KcOcr'ta TCJOUYKpuV1l "fla 'tllV jlllXavlldj 'tOU DnoCJLf}pl~ll Kat 'tllV Mapia 

KDptaKioou yta ns ol.Op9wCJE:t<; 'tllS 't£A£D'tUia<; CJTIY/-lfJS· 

EDXaplCJ'tcO 'tOY NiKo KOlHma, ano 'to cpyacrLfJpl.O L\amldjs L\laXclplCJnldjs Kat 

TTjA£mcrK07t1lcrl1<; ylU 'tllV clCJayooYfJ crm crucrLf}/-la'ta GIS. EmCJllS, 'tOy '1'0.,0 L\ll/-lfJ'tPll 

XOD~apou Yla ns nOADTIjl£<; crujl~ouA.t<; 'tOD ylU 'to ArcView 3.2. 

TtAo<;, 9a ije£Aa va GUXaplCJLf}croo 'tllV OlKOY£V£lU /-lOU, loiooS 'tOY nU't~pa /-loD, Kat'tOUS 

cpiAOU<; /-lOU yta 'tllV DnOjlOvfJ noD £O£l~av Ka'tU TIlv OlupKcla aDLf}<; 'tll<; £pyacrias, Kal 

OAoDS 'tOD<; aVcOVUjlOD<; OOD CJc /-llKpO fJ JlGYUAo ~ae/-lO JlG ~ofJ911crav CJ'to va 'tllV 

OAoKAllPcOCJoo. 
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TIp6AOl'0~ 

«'EXOUIJE ~110H Kat XP11CHi-l01t0l110H TIj YT], Ta Oa0T] Kat Ta 7I:OTcq.na 0av va 7I:pOKeUCU 

yta i-llll a7l:A-11 0uva8pOl0Y] 0TOlXcicov Ka8tva yta va XP11CHi-l07l:0l118ei, va a7l:0i-laKpuv8ci 

li va aVTtKaTama8el aVe~apTIjTa ll1LO Tll a./J..a. I,li!-!£pa yvcopisoui-lE KaA.l)Tepa Kat tXCl 

yiVCl 7I:P,JoOV .£DpECO<; aVTV'il1LTO 1tCO<; Kai-luX 7I:p0mCLTeU0i-leVil nepIOXJl OEV U7I:apXel ano 

IJOV'l TIj<;», (Webb et al., 1999). 

H EvvOla 7I:p00Tll0ia TIj<; cpU0'l<;, 0~w:pa, tXCl 7I:Ct.\jfEt va eKcppa~Et TIjY 7I:pOma0la 

i-lei-l0YCOIJEvCOY 7I:eplOXeDY-KaTacpuyta TIj<; aypta<; 7I:ayioa<; Kat xA.coploa<;. 01 7I:PeDTE<; 

7I:pOmaTeU0i-leYe<; 7I:eptOXE<; ~pt()l(OTaY eKcl 7I:OU OeY Elxay aya7l:TllX8el £YTOYe<; 

OlKOV0i-ltKE<; Opa0TIjptOtllTe<; Kat TO K00TO<; "Ill<; avaKi)pu~~<; 1OUC; 0c c:8V1KO OpUi-lO Yj 

7I:a.pKO l1Tay i-ltKpO. Ot 0Uv~8co<; a7l:01l0YCOIlEVE<; Kat a7l:0llaKpE<; aUTE<; 7I:EptOXEC;, OeY 

aYTa7l:0KplYOYTay mtC; ayaYKe<; TCOY Ile ypi]yopoue; pu81l0ue; etOeDV 7I:OU E~acpayi~oYTaY. 

"ETCH 11 7I:pOma0la 0TpCt.cpT]Ke 0TIj 0UYExna, 0TIjY Ota-ri]Pl10Y] Kat Otaocpa.A.t0T\ TIj<; 

c:m~lCO()ll<; 0UyKEKp1ll-tvWY nOD)\' 'lCavlOas Kat x);,,(opioae; 'lCQU U1tG1A.oUVi:m, ME0co '[COY 

A.iycoY aUTeDY EtOWY mlxEtpOUYTay 11 7I:pOmaOla 7I:EptoXeDY mwaYTtKeDV Kal YW TT]Y 

U7I:OA.ot1LT] a.ypta ~wi] (7I:X· oOl1Yla 79/409). H aUyKpOU0Y] i-leTa~U TCOV OlKOVOIlIKeDY 

8pa0TI]pto1'~TCOY one; 7I:EplOXEe; EYOta<ptpOYw<; Kat 10U KomOUe; 7I:OU 0UymaYOTay 11 

7I:p00Taala. TaU<;, 0E 0uvi5ua01l0 IJE TT]V aYEmXpKelll TillV E8vuccOY Y01l00c:nKeDv 

OtllTCt.~ECOY 0C: ~lOA.OYlq YVeD0Y], OOf]Y110e TEA-tKo.., 7I:0A.).i<; cpOpte; 0TIjV CPUCHK~ 

e~OVTC00Y] EIOeDY 7I:OU KWOUVEUay. H CV1OYOTEP11 i-lElCOOT] TCOY elOeDY 7I:OU aKOA.ou811 0E 

~0119rloE OA.OUC; ya KaTaNi~OUY 7I:COC; OEY 1l7l:0PEl ya U7I:ap~Cl oUCHaonq 7I:P00Tll0la ay 

oev 0U!JnePtf,11CP8ci 0E au-ri] 11 tWOla 'IOU EyOtan~llllTo<;. lr~f..aO·~ i-lE TT]Y npOGTao{a 

TOU CVOlat-ri]i-laW<;, 11 aypla xAillpi8a Kat 7I:aY10a 7I:p00TaTEDETat a7l:0TEA.c0llanKCt. EKEi 

&OU aUTT] 7I:paYllanKa. U7I:a.PX£l (n.x· oOT]yia 92/43). E~EA.l~l1 -rou napanCt.YCO anOTEA.cl 

117l:pOmaOla TCOY eyOlatTIji-la.TCOY OE yeCOypacptKEe; CVOTIjTES· AUTo "mopEl ya E1LlTEUX8el 

i-l0YO flC: TOV Gill()TO OlUXnPl-0TtKO 0XEOta01l0 nou acpopa. TO 0l.1VO)\.O TY]<; eVOTIjTac; 

(ool1yia 2000/60KJEE). H A.cKUYT] U7I:Oppoi]e; TCOY 7I:OTalleDY a7l:0TeA.cl Ilta KaTIjyopla 

YEcoypacpIK~C; CVOT'~Tac;, IlE ~lOA.oytK~ 0Y]IJUOla 'Yta 000Ue; 0p'YaYl0lloue; XP11CHIJ07WlOUY 

Ta CVOtllt-ri]llaTa TOU 7tOTaIlOD. 
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ITT]V nEplOxii TOU EUT]V1KOU ·q.U'W.a1Ot; 10U A~w6 Kat 'tCOV 'tPleDV napcmO'tcq.J.COV 10U 

EYlVE Ka'taypW:p~ 'tT]t; 80fl~t; 10U nOTaflOu, TIlt; 80fll1t; 'tCOV ev8talTIl fl6.'tCOV KCl.l TCOV 

~EY81KeDV flCl.KpOCWnOVOUA.rov, 10V AUYOU0TO 10U 2000. 01 j.lE80001, 01 'tEXV1KEt; KatT] 

EK1Ctocrll 't(0V 8aYfl·aTOAT]\jJlcOV i)TQ.V uTa 7tAul01U TCOV a.narri]0Ewv Tll<; 05ml.a.t; 

2000!60KlEE, Y1a Ta EGCOTEplK6. U8aTU. rta TIlV Ka'tuypu<Pll TIl<; 80fll1t; TCOV 

ev8ta1TIlflti'!COV xpTjGlflOnOl1l8T]KE 10 0UGTT]flU KU'taypa<pi)t; RHS, nOu xpT]G1j.lonolEhat 

G'tT] Mq6.AT] BpE'tUvia. AUTO E<papflOG8TjKE GE 164 c:m<p6.vElEt; 8nYj.lu'toATj\Vl.at; Yia TT]V 

EKri~Tjmr a) Tilt; nOU)TTjTa<; 'tllt; 80fll1<; -CCOV C:V81atTTj!.ulrcov Kat ~) 10U ~aej..lm) 

rpononoillol1t; 1OUt;. EnmMOV, GE 16 0Ta8j.lout; 8ElYj.lUTOArpjftUt;, EpEUVJl8T]Kav 01 

nOlOTlKEt; nup6.f..l.ETp01 01 onOlEt; a<popOUGav Gra ~lOAoY1K6. G101XEia Wev81K6. 

flCtKpOUGnov8uAu) Kat GTU <pUG1KOXllfl1KCL, Xllj.l1KCL Kat u8pOflOP<pOAOylKlX 0TOlXEiu nOu 

U1L{)GTTjp{~OUVUUTCL 'fa BlOADYlKlX GT01xEta. 0 G-C0X0t;, T{DV nupanQVW, i)mv T] uva8Cl~1l 

TTjt; 01KOADY1Kllt; nOlOTTj'Wt; 10U nOTUflOU. 

Tu unO'tEMGj.lUTU TTjt; IlEA.srT]t; E8E1~UV nCOt; Tj OlaKUIlUV0T] TTjt; OlKOAOY1Kllt; nOlOTT]Tat; 

EtVat Uv6.AOYT] TCOV mE0ECOV nOu OExnCl.l 0 nO'tUj.lot; GU<; EnlflEPOU<; napallETpOUt; KCl.l 

0Ta 8la<pOpEUKQ Tllllj.la'ta TOU. H n010TTj'tU TOU VEpOU, 0Ufl<pcova j.lE 10V EAATjV1KO 

BWAoY1KO 8EiKTll, GE KCl.:VEvava.nO Tout; 16 G'tu8j.lout; Oaj'j.lUT-o)cT]\VtW; OEV ~pEeTjKe 

Ctp1CITll· Ta EninE8a nou KUflCtv8T]KE Tj n01oTTj'W l1TaV ano KUKll ECOt; KaAl1, EYeD GTt<; 

EK~O)J;t; 0T]j.lWDeT]KE T] EiG080t; 8UAuGC)lVOU VEpOU. To <pp6.Yj.lU nOU ~Pl()KETat 27km 

ano Ut; EK~oAEt; npoKaAc:l, TTj GUYKEKPlflEVTj XPOV1K~ nEpl080, aGUvEXEia Gut; 

napUflETpOUt; 'COD nOTG..j.lOD ~lE 8C:UKEt; (j.lEiCOGll Cl.lCOPODflEV())V C5TC:pC:eDV, aU~T10Tj 

81aAUj.lEvOU OS,DYOVOU GTO KaT6.VTTj) KCl.l apvTjTlKEt; GUVEnElEt; (aus'TjGTj 8EpjloKpaGla<;, 

pH, aycoY1j.lOTTj'tW;, OA1KeDV OiaAUflEVCOV GTEPEeDV, jlEiC00T] nupoxilt; 0'10 KaT6.Vt"'l, 

j.lEico0T] 81UADIlEvOU oS,UYOVOD G'tU avCtvTTj). 

ME TTjv UVCtAU0T] Kal EnEs,EPYUGl.u TCOV 8E80j.lEvCOV EY1OnlG8TjKav: a) 01 nlEGE1t; nOD 

8EXEral 0 nOTaj.lOt;, ~) 01 mo 0T]j.lCl.VTlKEt; nEplOXEt; ym TT]V OlKOAoY1K-T) n010TTj'tU TOU 

nOTUjlOD KCl.l y) 01 uno\jJll<plEt; npOt; anOKurCwra0T] nEplOxEt;. 
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Summary 

An innovative system of survey was contacted at the Greek region or river Axlos and 

its main tributaries. The employed methods and techniques as well as the area under 

study were in accordance with the 2000/60KJEU Directive, concerning the inJand 

waters. The River Habita Survey, CUlT n ly in use in Great Britain, was applied in 

164 sampling sites for estimating: a) the naturalness of the structure of the habitats 

and b) the extend of the modifications of the habitats. At 16 sampling points the 

qualitative studied elements were biological (benthic macroinvertebrates) as well as 

the physicochemical, chemical and hydromorphological elements that support them. 

The aim was the estimation of the ecological status of the river. 

The analysis of the results demonstrated that the fluctuation of the ecological quality 

related to the pressure that the various parts of the river are subject to. According to 

the Greek Biological Index, there was no sampling point characterised by exceHent 

water quality. The quality varied between good and bad, while at the last sampling 

point near the delta seawater influx took place. 27km before the estuary there is a dam 

causing a discontinuity to the river with positive (reduction of the total dissolved 

solids and growth of the dissolved oxygen downstream) and negative impact (rise of 

temperature, pH, conductivity, total dissolved solids, reduction of discharge 

downstream and reduction of the dissolved oxygen upstream). Certain areas were 

identified as: a) having been subject to high pressure; b) important areas for the 

ecological quality and c) areas for restoration. 
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1. Etauyroyij 

Em1tTroou~ tP'YffiV, OpO:Of:ffiV, 't'P01t01t01110f:ffiV 

o lCU1.pOS no'll IlC'yUAa. UV(l1t't'U~1.UlCU £p'¥U !lnopou<J(lV vu yivouv xropts 'tTl ~A£'tTl -rrov 

mp1.puM,ovTIXc!W emn-rrom:rov <J-ro ubuTIXO nep1.pciMov £Xe1. mpu<Je1.. H Uu~(lVOJl£V1l 

W(ltafhjv01ro.l'JlUT] KIn -rocvb1.O;cpE:p<lv )'1.Cl 't"C1 n-o-rUIlUl X(ll. "a eWTj not) cmon:Aouv 't"T]v 

nuvibu KUt XAroptbU -rous unut"wuv nA£ov uu-r€S TIS ~A£-re:S. (Whitlow et aI., 1999). 

Ot mpt<J<Jo-re:peS btuXe:tpt<JTIKES bPU<Je:~ <Je: tvu no-rulll.O aU<J'tTlJlu, OnroS UJlJlOATj'Vlc:S, 

EUBu),pUJlllt<JTj XOt'tTlS, e:xpuBuv<JTj, £AcrXOS pof]s XUt Uv-rATj<JTj vepou e:mcp£pouv e:he: 

u~<Ju ehe EJl~<JU UUU)'ES <J-ru EVbtanfU.ta-ru (Armitage & Cannan, 1998). Me: wv opo 

U')Jv.1:yES {I'm CV&a1.TIJIB.n(l svvo:oUVWt Ol. e:m.rt~E:'LS 1I:OU elva-\. E:lCbTlAu.; <Je: 

)'E:roJlOP<PoAoytxu xat O1.XOAO"(1.xo. <JU<J'tf]Jlu-ru (Darby & Simon, 1998).Mtu 'tE:'t01.U 

e~£At.STj eylCUJlovd EUPU'te:pouS 1C1.vbUvoUS, u<pou 'tu nO'tuJlw etvat xupulC't"T]pt<JTIXO 

nupube:tYJlU UVOtlcrou OtKO<JU<JTIJJlU-roS (Favretto, 1999). 

'EvuS KiVbUVOS no'll unopp€E:t uno TIS nupE:JlPu<Je:~ <Jnyv XOt'tTl -rrov no'tuJlcOv elVUt nO)s 

EVbE:XE:-rat vu npoKuA£<JOUV lCu'tudu<JJltlC€S e:1tl.1t"t'cO<Je:~ <J'tu O1.xo<JU<Jri]Jlu'tu n:ov 

nO'tuJlcOv (Brookes & Gregory, 1988; Hupp, 1992; Gup, 1994; Ligon et aI., 1995; 

Bravard et aI., 1998) lCUElWS e:ID1Pros-ouv r-oos nATjj.:l.-j.!uptlCOUS 'YOOJJ.!OP<pOAoY1.XOUS 

<JXT1JlU't\.<JJlOUS XUt TIS b1.UbtXU<Jlc:S (Schumm et aI., 1984). Ta bte:U8f:TT]J..tE:vuxuvuAta no'll 

XUPUlC't"T]PlSOV't"Ut uno unopaElJlt<JJ..tE:ve:S xohe:S (lVTI1tUP€Pxov-rut ~ Jl1.Cl mplobo 

u<naEle:ws (Schumm et aI., 1984). YnopuElJl1.<JTj <JUJlpatvC1. o'tav Tj tXUV0'tTl'tu JlE:'t"UcpopUS 

-rou uno<J-rpcOJlaWS ~empvu 'tT]v anoEle:<JTj tSf]JlU't0S (GaIay, 1983, Tsujimoto, 1998), 

2:xi1Jla 1.1 .. Ot xohe:S 'trov bte:UEle:TT]J..tE:vrov no-raJlffiv <JUXVa puEluivouv, ~ptlCES <poPE:s 

E:lC'te:1.VOJlEVE:S Kat npos 'taus nupano'tUJlOUS uno<J'tu8E:ponotcOV'tus OAodTjpe:S Ae;XUvE:S 

unoppof]s (Graft:, 1979; Wilson, 1979; Patton & Schumm, 1981; Robbins & Simon, 

1983; Simon, 1989; Simon & Hupp, 1992). fta 'tTlV a1tO<j)uyf) TT]S anoor-aEle:ponolTJ<IT\S 

xpE:taS0V'tut npo<J't"U'tEUTIKo. Epya no'll Elu npE:1tG1. vu uvuve:cOvoV'tUt bWpXcOS, XUTI no'll 

<JTjJlu{vet E:mnA£Ov KO<JWS y1.Cl JlTl PtcO<nJlU E:p'¥u. 
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IIpOno O"Ta.blO:
 
AblCt!!Op<pW'tO
 

AriT£PO O"Ta.bLO: 
tl1£UOE'TIl~O 

TpiTO O"Ta.blO:
 
Y1tOpuOj.U <Jll
 

Tkto.pTO (fTOOIO:
 
Y1tOPUO!!l<Jll KCtl nAo:ruV<Jll
 

IItJ11tTO O"Ta.blO:
 
L'OO<JWP€'U<JTl KUl nA.O:.mvOTl
 

'EKTO (fTa.~ho:
 

H!!l-lGoppomCt
 

I I NEpO 

Al;ovCll; TT]~ JctVJ1GTJ~ 'tT]~ JCOi'tT]<; T1 _ tlU1PpW~O DAllCO 
'tT]<; ox.eTJ~ 

i:::\:}:(:(:::j YAUCO Ct1t08EOTl<; 

MOV,~AO 6 GnXOlwV £1;f.ll91<; TT]<; KOl'tT]<; 07l:0U 7I:POllrllellK£ 01£l.)€ltrrtGTJ lCoiTT]<; 

KWaAmtO{11Ull. 'Ow 'W mMta £!.HPW«;Ovrat yill GTJj.l£iCL 7I:OU ~pi01COvrCLl 7I:avco T1 1l0A~ 

mxvco ano ,0 oPlO ,cov £pyammv mo lCWUAl .au 1tcn:aJ.lou. Ta j3tAll bEixvouv TT]V 

KCL'r£Uet>vUll 'tT]<; EA.CrnCOUll~ " !!syEOuvGTJ<; 'tT]~ KoiTT]~(Hupp & Simon 1991), 

Six-stage model of channel evolution tollowing channelization. All stages are depicted 

for sites at or just above the limit of channel work. Arrows above the channel indicate the 

direction of degradation or aggradation (Hupp & Simon1991). 

L'tTlV EDpW7tl1 1tOMa 1tO'tU!!U1 KCtl PE/lCt'tCt EXOW D1tOG'tEt 1tCtPE/lPUGE1<; IlS crK01tO 'TIlv 

1tpoG'tCtma Ct1tO n<; 1tATJ!!!!UpE<;, 'TIl XpT]<Jll '"COD VEpOU Ct1tO DbPOTJA£Upl1CE<; !!OvaDE<;, 'TIl 

/lE'tCt<popa Efl1l:0plKWV <popriwv KCtt 'TIlV apDf:U<Jll yEWpytKWV EUUGEWV. ME CtD'tOV '"COV 

'tp61t-D <R ~W.&K-acri.&; crX'lj.!{tncr/lOU '"COD D1tOO'tp<O/l{XW<; 7t€ptoP~OV't-at Kat TJ &o.pK'ij<; 

CtVCtVEW<Jll 'tWV 1tO'tU/ltWV xCtpCtlcrllptGnKWV KCtl yvwptcr/la'twv (Kan 1tOD ()l) /lPCttVEl 

<pDGtKU) XaVE'tCtl. KCtvCtA01tOtTJ~Ct 1tOTU!!l(l ITOD bU1'tT]pOUv'tCtt KaVOVlKU, yiVOV'tCtl 

<p'tWXOTEpCt GE bO/lT] KCtt 1tOtKtAta gvblCtt'tT]/lU'tWV 01tOTE KCtt GE PlO1tot1C1.A6'TIl'tCt (Holmes, 

2000). 

H blCtXEiPt<Jll 'twv 1to'tCt!!WV 1tPE7t€t Vct E~CtG<paA~Et DpaGEt<; 1tOD va Ct1tOcrK01tOUV G'tT]v 

1tPOG'tCtcr1.Ct TWV lCUAU'tEpWV 1tEPlOXWV 'TIl<; UYP1Ct<; n:aviDCt<; KCtt mT]v CtVUKCt!!\jI'TJ TWV 

D1toPCt8!!tG~wV 1I£PlOXWV. Ot bpUGEt<; CtDT€<; 1tpe1I£t vct Eivat KCt'tUMTjA£<;, otKOVO!!lKO: 
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U1I:O't€M:crJ.!aTIK8e; Kat va npocr€yyi~ODV m::ptcrcro't€PO TIt; npaYJ..lUUK8e; UV6:YK€e; napa TIt; 

aVaYK€e; nOD avn.AaJ..l~avoJ.!acr't€. (Raven et al., 1997). 

Qe; AU<Jll crTIlV Ka'tacr'tU<Jll nOD m::ptypa<pT]K€ nupanavw, aJ.J..iJ. Kat Y€\-1XO't€pa cr'ta 

1tpo~AilJ.!a'tU TIle; 1t01OTIl'tae; 'tWV €crW't€ptKWV D6a'tWV ijp8€ T] 06T]yia 2000/60KJEE, j..l€ 

cr't0XO TIlV avacr'tpocpil TIle; Ka'tUcr'ta<Jlle; Kat TIl 88crm<Jll J.!T]Xavtcr)lWv nOD 8a 

OtacrcpaAi~ODV TIlV OtKOAoYtlCJ11tOtoTIl'ta 'tWV €8vtKWV Kat 6tacruvOptaKWV 1to'ta)lWv. 

H oOt]Yla 

LK01tOe; TIle; 06T]yiue; dVat Ku8€ Kpa'tOe; )lEAoe; oy; )lOVO va 1tUpUKOAoD8d 'to Ka8£cr'twe; 

'tWV £n:t<paV£taKWV v£pWV, uMii va Ka'tacp8p£t VU 'tU 6taTIlP£{ cr£ «KUAil» O1KOAOY1Xa 

KU'tUcr'taO"T]. Auw Dnovo€t TIlV ava:yKatOTIl'ta va ava:yvcop-1.aBouv Ot anf&; Kat 'ta 

a1tO't£A£cr)la'ta Kat VU £<pupJ.!ocr8£t Uj.l£<Jll €1tuvop8ffi<Jll, onOD xp£ui~£'tUt (HoI,mes, 2000). 

H 06T]yia 2000/60KJEE £n:tBullit nupuKoAou9Tl<JllKat Aij"'Tj )lE'tPffiV cr£ J.!ta npocrnu8£ta 

6tanlPTj<Jlle; 'tffiV D6anKwv nopffiv nou Bpicrx:oV'tat cr€ KUAT] KU'tUcr'tU<Jll Kat avuKaJ.!"'Tj 

amwv nou ucr't£pOUv. Kun 't8'tOtO unat't£i TIl crUcr'ta<Jll Kat M:Ho'Up'¥iu Otax£tptcrTIKOU 

<pOpta, ap)lOOiOD yta 'to crUvoAo 'P1e; 4KaV7le; anoppof]e; -lCa8£ u&ntKOU anOO8KTIl Kat 

)lEcrou. LUYlC£Kptj..lEvU, J..lS''tu a7t6 cr£tpa 06T]ytWV Kat vO)l08£TllJ..la'tffiV, crTllv 't£M:u'tUia 

0611yia, yiv€'tat avUq>Opu cr€ )lE'tpu Kat lCDplffie; cr€ cruyKElCptj..lEva KptnlptU, ~u<Jll 'tffiV 

01t01WV 8a Kpiv€'tat 11 UVUYlCutoTll'ta, T] KUWMTjAOTIl'tU Kat 11 ano't€M:cr)lUUKOTIl'tU 

aU'rwv 'tffiV )lE'tpWV. Ta Kptnlpta amu 6€V £ivat aJJJ.J. a1t6 TIlv nupaKOAOu8Tj<Jll 'tffiV 

u6anKwv nopffiv j.l£ <JU'YlCf:Kpt~ j..l€8060Aoyia, onffie;: 

•	 TIle; KU'tucr'tU<Jlle; nptv Kat 'tOu avuAoyou J.!OV'tEAOU 1tpoB4",Tje; 'tffiV 

ano't£M:crJ.!U'tffiV Ku8we; KUt 

•	 TIle; 1tapaKoAoU9Tl<Jlle; ~ TIl 6pU<Jll. 

MGTPi1CJE~ 7tOl0n'}Ta<; 

H aVnATj"'11 TIle; notoTIl'tue; 'tWV P€OV'tffiV D6a'tffiv, £sup'tawt uno 'to nwe; TIlV 

uvn.AaJ.!BuvoV'tut umol nou TIlV nupuTIlpOUV il TIl j..l€'tpouv (Boon & Howell, 1997). 
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H ~EXPl TcOpa I::AA:llvucr\ npay~anK6TIlTa GXI::UKo. ~l:: TIlV n010TIlTa nov VEprov TCOV 

n()'fa~cOV, aq>opa q>UGlKOXl1~lKES napa~hpous, I::A.UX1GTI::S U6POAOY1K€S ~TpilGas Kat 

Kmo. KatPOUS Kan01£S mo 1::~l::lOlKI::U~€vI::S XT)~lKES napa~ETpou<;. ~UGruxro<;, Ka'tU 'to 

'tcA£UTU10 XPOVlKO 6uiGTIl~a 11napaKOAoU811Gll TCOV PI::OVTCOV u6aTCOV EXl::l aTOvfJGa Kat 

Gll~avnKo. 61::60~tva, nou aq>opouv 'tOUAo.XlGTOV T1<; napa}.t£'tpous nou nI::Plypo.q>11KaV, 

6l::V unapxouv il OlOY dVat olU6t01~a il dVat anOGnaG~aUKa (npOGcomKf) spcuva ~€GCO 

Internet G'ta Ynoupycla rrE.XQ.~.E., rl::copy1.aS, Ka8cOS Kat TIlS 01£9\loUS 

~1~Awypaq>1a<;) . 

H oorn1a ylU TU I::GUHl::plKa u6a'ta 2000/60KlEE I::m~aAMl TIlv napaKoAou611Gll TYjS 

nOloTYjTU<; TCOV UOo.TCOV. AmilnpEna va yivnat ~l:: TlS npoolaypaq>€S nou Op1(OVTat G'tO 

napapTYj~a V. To. nOlOTlKo. GTOlxda npos napaKoAou811Gll olaKplvov'tUl Gl:: ~WAOytKo. 

Kat aUTO. nou unOGTYjpt(OUV TO. ~WAOY1Ka, 0l1Aa6il UOPO~Opq>OAoytKo. Kat q>UcrtKoX11~tKa 

(Lxil~a 1.2.). QS uoPO~Opq>oAoY1Ka, GTO napo.PTYj~a V TYj<; oOl1Ylas, Opt(ov'tat 'to 

uopOAoylKO Ka6l::Gu.os (n016TYjTU Kat ouva~lKf) poils), 11 <JUV€Xl::ta 'tOU no'ta~ou (river 

continuity) Kat 01 ~Opq>OAOY1KES cruv8ilKl::S (otaKU~aVG11 ~a6ouc; Kat nAo.'tOUS, oo~il Kat 

U1tOGTpCO~a TIlS KOtTYjC;, oo~il TYjS napox81as (roVllS) (Holmes, 2000). 

nOloTIKIi 
EKTilJrtOfl 

I
 
OIKOAOYIKE<; 

6UVOT<)TIlTE<; 

I
 
BIOAOYIKC
 
OTOIXEio
 

I 
I I 

<1>u OIKOXrt IJ IKC XIl1J1KC 
OTOIXEio OTOIXEia 

I 

Y6POIJ OPCPOAOYIKC
 
OTOIXEia
 

H b16:pepUl<J1l Tl]C; JrUpUKOAoUeTl<J1lC; Tl]C; JrOt6Tl]TaC; 1UlV £1[HPUV£IUKOOV v£poov ()\)~.l(jlUlVU Il£ 
'tllV ObrrftU Jr/,UtCHO YIU Ta v£pa 2000/60KJEE.
 
The elements and their structure for monitoring water quality according to the
 
2000/60KIEU Directive, fro inland waters.
 

IG'toptKo., 01 ~WA&yOt TCOV PI::Ov'tcov uoa'tcov £Kn~ouaav TYjv nOloTYj'ta 'tcov nO'ta~rov 

~TpcOvTas TO ~a8~6 TYjS olaTapaxils nou npoKaMt 11 punavcr11 aTOuc; nO'ta~toUC; 

opyaVla~ous· IJpoGq>a'ta, Eva cupu q>o.a~a 8£~o.'tcov oncos 11 ~lCOO1~6TYj'ta Kat 11 
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~tonotlCl.AO'tTrra £XEt OU)lnepu...Tj<p8Et crus 'tEX,VtK£S ElC'riJlTjO"TjS. 'E'tm 11 not6't11'tu 'tCOV 

pEOV'tCOV uoa'tcov )lnopEi nAi.ov VU Optcr8Et COs 11 OAO'ITJ'tU rcov yvcoptcrJla'tcov Kat 

XUpUKTIJPtcrUKcOV 'tOU VEPOU nou <p£PEt 'ITJV tKUVO'ITJ'tU vu Ota'ITJpEi 'ITJ <pU01Ki] nuviOu Kat 

VU unocr'ITJP~Et OtKatOA0Y'W£VE<; xpijcrEt<; (PUgh, 1997). 

H UVaYJCll yta mo OAOl<A11PCO)l£vrj uvu)lErcOmO"Tj EK<ppaSE'tUt KUt cr'tO ~t~AlO rcov Cushing 

et al. (1995), onou ev8uppuvovrut ot Emcr'tij)lOVEs nou ucrX0AoUV'tat JlE 'tU nora)ltu vu 

OOUV n£pu uno 'tU OptU rcov nO'tU)lcOV Kat pEJlarCOV nou )lEAE'tOUV KUt vu UVL1A11<p80uv 

1ro)<; aura. Eivm Jlta -avr-ava.KM:t{J11'ITJ<; AEKUvTj<; «1wPpoil<; 'tOtl<;. H -aM11AEmopa<Yr\ )lEru~u 

xpijcrEcov YIls, no'taJltcov evOtat'ITJ)larCOV Kat uouuKi]<; XTl)lEtUs ElVUt tcrXUpi]. TIoto<; 

nupayov'tu<; Kat crE noto ~u8)lO E1tT)pEasEt 'ITJ ~tOAoyio. dVat oUV8E'tO EpcO'ITJ)lU Kat 

unat'tEl OAoKJ..,11Pco)l£vrj npocrEyytO"Tj (Dyer et al., 1998). 

Bl.oOdKTE~ IlEVOI.KcOV flClKPOCl<mOVO,)MoV 

Gcro ot uvaYKEs ytU uvruYCOvtOUK£<; xpi}crEt<; VEPOU ouvExi~ouv vu uu~avov'tat, rocro 

UU~aVErat KUt 11 uvaYJCll yta UKPt~Ei<; KUt u~tomcrrEs ~tOAoytKE<; nupmcoAou8ilcrEt<; 'ITJs 

not0'ITJru<; 'tOu VEpoU (Calow & Petts,1992). Av Kat Ot XTJ)ltK6I; )lErpi]crEt<; <YVVEXtS0uV vu 

XP11(1)lOnOtOuvrat EUP£COS (Averett & McKnight, 1987), Ot ~tOAOYtK€S )lE'tpi)crEts 

npouJlcOv'tUt nAi.ov, f..OyCO 'ITJ<; XPOvtKi]s 'tOUs OAoKJ..,ijPffiO"Tjs, o11Aaoi), EnEtDi) Ot 

E1rt1t'tcOm:;t<; cr'ITJ <pUO"Tj Jlnopouv vu UvtXVEU80uv ytU uplCEro XPOvtKO otacr'ITJJlu )lE'ta 'ITJV 

n'tcOOij 'tOu EnmBOOU 'ITJs p'furuvO"Tjs (Metcalfe, 1989; Calow & Petts,1992). 

Tu l(I)ptO'tEPU nAsOvocn1)lUrU 'ITJs ~tOA.oytKi]s €vUVU 'ITJ<; nupuoo01uKa 

XPTJ01JlOnOtOuJ..lEVll<; XTl)ltKi]s npocrEyytO"Tjs EiVat 'tU UKOAou8u (Metcalfe, 1989, Mason, 

1991): 

1.	 Ot ~(i)V'tuvoi oPYUvtcrJlOt E1tT)pEa.~oVrat uno 'tU <P,\XJlKOXTl)ltK<l yv@ptcrJluru rou 

uoanvou OtKOOUcr'tijJlU'to<; onou otu~w6v KUt 'tU KU'tuypa<pouv yta )lEyaAu 

XPOvtKU Otucr'tijJlU'tU OlVOV'tUS n:A.Tjpo<popiEs UKOJlU KUt ytU OtuKon'tO)lEVEs 

punavuK£s Ota'tUpUX£s. Avri8Eru, Ot XTlJltK£<; avuA:6crEt<; OtVouv cr'totXEiu JlOVO 

yta 'ITJ crnYJlij 'ITJs OEtYJlU'tOA11\11tUs, )lE unor£AEcr)lU vu unat'touvrUt napu nouo. 

cruvEXOJltvU oEiY)lu'tu ytU vu unoKoJltcr8Et OAOKJ..,11P@)l£vrj EtKOVU 'ITJs noto'ITJ'tUs 

evo<; nO'tuJlou. 
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2.	 01 ~'tE<; I-l£ PU011 PlOAOYlKOU<; napuyovrE<; !-l7tOpO'0V va Droaouv O11!-taVTIKE<; 

nATJPoq>opit<; yta <JUV8"KE<; 'tO~lKll<;, ~'tpla<; " Kal !-tlKP,,<; aK0!-ta opyaVlKll<; 

pUnav011<;, Ol ono1£<; !-tnopti Kal va !-tTJV aVlXV8U80Uv ano n<; XJl!-tlKE<; avaAuaEU; 

pounva<;, EnG1D" 'to. nO'tU!-tlU EiVal Duva!-tlKU <JUa-ril!-tam. 

3.	 L'ta PlOAoY1KU DEDo~a EKn!-tU'tal TJ EmDpa011 'tTJ<; opyaVlKll<; p'0nuv011<; 

a1ffi'U8tia<; 7tUvCO a'tOu<; ~roVtuvou<; opYUVla!-!ou<;, c;vro 'to. ano'tEA£a!-!am 'troy 

XJl!-!lKWV 1-l£80orov xpEm~s'tUl va SP!-tTJV8U'tOUV crs PlOAoytKll PU011. ) 

H aVaAU011 'troy ola'ta.paxwv cr'ta. OlKo<JUa-ril!-!a'tCt psov'trov uou'trov s~EAiX8TJKE Ctno 

aTIy).uCtit<; l-l£'tp"aG"l<; aE PtOA.oytKOU nGpttxo~ou ~'tp"crEU;, onro<; TJ P10XJl!-!lKll 

anCti'tTJ011 0~vy6vou (BODs) (Calow et al., 1990), I-l£ 'tOy W10 'tpono 'tCt !-tCtKpoCtanovouA.u 

avCt0'08TJKav ro<; Tl S1t1.Aoy" 'tTJ<; uDaTIKll<; o!-!uDa<; ytCt 'tTJV 1tOlonKll crn!-!TJ011 'tOu vspou 

(Hynes, 1970). Au'to ywn 'tCt pEVelKa JlUKpoU<m6vOt>M1: a) Eival 7tOAU7tATJS", 

a7tav'twVtal 7taY'to'0, <JUMk(ovral crXETIKU cUKOA.u KCtl 0 npoaDlOpla!-!o<; 'tOU<; DC;V SiVCtl 

lD1Ctl'tSPCt OUcrKOAO<;, P) ,1ev EivCtl nOA'0 KlVTJTIKoi opyCtVla!-toi Kal Ka'tCtypuq>ouv n<; 

'tomlC&; nGPlj3aJJ...oVTIK€<; <JUV8"lCS<; ('roB VspoU), 1) 'EXOBV apKSw. ~UAo PlOA.oY1KO 

KUKAO, wa'ts va. !-tnopouv va. KCt'tCtypU\(fouV 'tTJv n010'tTJm 'tcov VEpWV, 0) 01 PlOKOlVO'tTJ'tE<; 

'tOU<; <JU"{KPO'tO'0V'tUl ano nOMu D1Ctq>OPSTIKU taxa, 'tCt onoiCt dvCtl as D1Ctq>OpETIKO PCt8!-!o 

tUCtia8TJ'tCt mCt omq>opCt SWTJ p'0nav011<;, 01l:0'tE unupxouv noMi<; mSavo'tTJ'tE<; vct 

1tapa'tTJPTlSsi avWpCt011 ytCt onolOM]1to'ts dDO<; il s'0po<; nGplpa.M.OVTIKll<; OlCt'tCtpCtxil<; 

Kal t) 0 KUlCAo<; ~roil<; 'tou<; dval <JU!-!PCt'to<; ~ 'to E1I:0XlUlCO il E-rilmo KCt8Ea'tw<; 

napCtKOA.oUBl1011<; - OEly!-!Ct'tOATJ\(flroV (Hellawell, 1986; Metcalfe, 1989; Jeffries & Mills, 

1990, Calow & Petts, 1992). 

Ka'fuvoJlTl JlaKpoa(J1tOvo'i)Mov 

ITro<; oWo<; clVCtl ouvCt'tov !-tlCt O!-tUDCt 0pyCtVla!-!rov Vct !-!7topd vct DroaEl Ct~loma'tCt
 

Ctno'tEA£a!-tCt'tCt' Yla. 'tTJV 7tOl0'tTJ'tCt 'tou VEpO'0 o'tav tlVCtl yvcoa'to nco<; KUSE EWO<; EXEl
 

m;;plOpla~ Ka.'tCtVO!-!" 'toao aE nAaVTlTIKO, oao Kal as 'tomKo s1ri1teoo;
 

01 napUYOV'tE<; KCt'tavo!-til<; evo<; EWOU<; !-!nopouv vct <JUvo\(fla80uv aE 3 Ka'tTJyop1£<;
 

(Townsend, 1980):
 

•	 nEplOpla~&; ouvCt't0'tTJ'ts<; DtCta1l:0pu<; E10roV 1I:0U a1rJ...fJ. anoTIlxCtivouv vct 

q>'tucrouv crE !-!ta nGplOxil. 
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•	 BWTIlCO{ 1tap6.yOV1:t:e; 1tOD ll1topd va dvat <J11llavTIlCoi (nov lCaEloptcr!!O TIlS 

1tapODcrlas €Voe; dOODe;. 

•	 A~WTIKOi 1tapo.yov1:t:S '"COD mpt~o.UOVtOe;. 'EXEt avayvcoptcrEld t:oeO lCat KatpO 

1tCOS Tl lCOtv6'rrlm 1tOD a1tav1:o.mt crt: !!ta <roylC8CptM 1:01toElEOla ouvElE1:crat ano 

dOTl nOD dvat npocrap!!ocr}l£va va SODV K6.'tCO an:o TIS t8tai'tt:pt:e; a~tOTIlCES 

OUVElT]Kt:S n:OD t:mlCpa1:0DV t:lCt:£. Ot a~WTIKES n:apo.!!t:'tpot n:OUciAAODV an:o ElE<J11 

crt: ElE<Jll. fla lC6.ElE <Jll!!aVTIld] a~WTIld] n:ap6.!!t:1:po Eva EWOS EXEt Eva rupos 

aVElCTIlCOTIlme; €V1:0e; '"COD On:oiOD ,.mopd va ST]crt:t Kat va avan:apaxElEt. 

o x'pOVOS lCat 0 1:pon:oe; nOD 11 KOtv0TIlm !!alCpoacrn:OVbUMoV !!n:opd va avnop6.crt:t crt: 

!!t:1:a~OUe; 'troy a~WTIKeOv n:apayov'tcov n:Ot1C1.M£t. H avriopa<Jll a<popli aUo:YTl crE 

<:Y6VElE<J11 Kat ll£yt:Eloe; j.J£cra an:o <roylCt:Kpt}l£vODe; !!TlX<IVlcr!!OUS. TE1:0We; €ivat 0 

!!Tlxavtcr!!Oe; TIle; En:avan:oilCT]<JllS !!tae; mpwXT1S nOD dVat ODvcno va Em1:EDXEld crE 1-2 

t:~OO!!6.bt:e; (To'Mlsend, 1980). M11X<IVlcr!!oi !!t: 'tODe; On:OiODe; !!t:'tCt<pEpov'tat 'ta ~€VEltK6. 

!!aKp0Ctcrn:ovODA.a dvat (To'Mlsend, 1980): 

•	 KCt1:Ctcr1:po<ptld] ateOp11<Jll. To XU<J1.!!O TIle; En:Ct<PT]S j.l£ '"CO Dn:ompCO!!Ct OU!!~CtiVEt 

aKOU<J1.U, J.iJyco -XA.Tl!!!!DptKWv q>atvo~rov. 

•	 EKou<J1.a ateOPTl<Jll Ctcrn:OVbDA.roV. H En:Ct<PT] !!t: '"CO Dn:ompCO!!a xuvt:1:Ctt CtKOIlTl Kat 

crt: n:oA.D xa!!TlUe; pOES. 0 <Jll!!aVTIK01:a1:0S aD'tos !!TlxCtvtcr!!Oe; dvat D7teU8Dvoe; 

yta 'tTlV CtvCtotu'ta~Tl 'troy ~€VEltKeOV opy<IVlcrlleOv cr'ta OtU<pOpt:TIKU 

IltKPO€VbtCttTI\!!Ct1:Ct. 

•	 Mt:m'rCiV11<Jll 'tDxairov Ka'tEDWvcrEroV. Ot !!t:'tCtlCtvr)crEte; n:poS KUElt: Ka'tru8Dv<Jll 

y1vov'tat btaTIlPeOV'tCte; TIlv t:n:a<pT] !!t: 'to Dn:ompCO!!a. 

EtOtKO'tEpa yta 'tTlV mpimro<Jll 'tcov !!t:crOyEtaKeOV xcopeOv 'ta !!aKpoacrn:ovODAa n:pEmt va 

dvCtt tOtai'tt:pCt ~OtKEtCO}l£vCt !!t: 'to cr'tpt:S TIle; t:n:0XtKOTIl'tCte; cr'to DOpOA.OytKO KCtElt:()teOe;. 

LU!!<PCOVCt !!t: 'tOY Hynes £vCte; Ctn:o 1:0DS n:apuyov'tt:S n:OD iAi:yXODV TIlv Ka'taVO!!Tt SeOrov 

dvCtt Kat 11 EDatcrElllo1o. 'tODe; crTIlv ~Tlpuma. Lt: mptOOoDS ~TlpacrlCtS OU"{KEKpt}l£va 

't!!Tt!!Ct'ta TIle; KoiTIlS 'troy n:o'ta!!eOv a1tOKCtA.D1rtOV't<ll, €VeO Ot 1tTJYEe; OUVE~ODV va pEODV. 

LTIl	 cruvEXt:ta, omv 'to VEpO t:mmpE<pEt !!t: TIS ~poxon'teOcrEti;, 'tCt n:pOTlyOD}l£vCOe; ~TlPU 

't!!T]!!Ct'tCt t:n:avan:otKiSoV'tCtt 1:6.Xtcr'ta ano opyavtcr!!OUS n:OD Ka'tE<pDyav c.J"'ru; mpwxEe; n:OD 

n:apEIlEtvaV D'YPEe; (Hynes, 1970). 
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:ETuO....oi avu«popa<; TOlV Pev01KcOV ....UKpOUG7tov~h)lo>v
 

H crnjl11<ITJ TIl~ 1tOtOTIl1:U~ 'tOu Vcpou JlC 'tou~ cScilC"t"C~ ~CVetKOOV jlUlcpoacr1tOVcSuArov crc
 

<JtYylCcKptj.l£vOU~ cr'taejlOU~ cSct'Yjla'toA11'Via~, 1tP£7U:t va yivc'tat crc crUyKpt<ITJ JlC cr'taejlou~
 

ava<pop6.~. ME a1Ytou~ ~c7U:PV1£1:Ut 'to 1tpO~A11jla TIl~ Ka'taVOjlrl~ 'to)V ctcSoov. L'tae~o{
 

ava<pop6.~ (reference sites) civat Ot maejlo{ JlC <p'OO1Ki] 1tOIlCtA6TIl'ta crc ~ta cSEcSO~
 

OtK01tEPtoxil rl U1t01tcptoxil (Calow & Petts,1992). H crUyKpt<ITJ auul yivE'tat ~EcrO)
 

E~E1l)tKCt>~O)V jlOV'tEAO)V 1tPO~A£'If11~, 61t0)~ 'to RIVPACS crTIl Bpc1:Uvia (British
 

Ecological Society, 1990).
 

LXEnK6. JlC 'tOu~ cr'tae~ou~ ava<pop6.~, cr'tO 6.pepo 8 TIl<; OcS11yta<; yivE'tat ava<pop6. crTIlV
 

ouvrrnKi] OtKOAoytKi] Ka't6.cr1:U<ITJ rl a1tAoucr'tEpa cr'tTlV OtKOAoytKi] ouva'toTIl'ta
 

(ecological potential). AUnl eiVat 11 Ka't6.cr'ta<Jll 1tOU 'to <JtYylCcKptj.l£vO croo~a VEpOU eO.
 

EiXE TIl ~EAncrTIl 1tOtOTIl1:U a1tO 1tA.sup6.~ ~toAoytKOOV, <pumKoX11~tKOOV Kat
 

UOpo jlOP<pOAOytKcOV xapUlctllPtcrnKoov. H ~£AncrTIl1totoTIl1:U, JlC TIl crEtp6. TIl~, OpU;E'tat
 

cr'to 1tap6.PTIljla V 0)<; Ot cruverl1CC<; 1tOU xapUlCTT1PU;OUV £Va croojla VEpOU 01:UV Ot
 

aUOtoocrE11; 1tOU EXEt em<pepEt 11 avepoomVll Op6.<ITJ civat avtmapK'tE~ rl ~110a~tVE<;. H
 

m::prypa<Prl TIl<; uq>tcr't6.JlCV11<; Karacr'ta<ITJ~ «l<; npo<; T« ~aKp6<pU1:U, 'W q>-u-ro1tAaynov, 1:0.
 

\l'6.pta Kat 'to. ~CVetK6. ~aKpOaQ'1tOVOUAa KpiVE'taI avE1tapKi]<; av auul ocv nAatmOOVE1:Ut
 

JlC TIl crUyKpt<Jll TIl<; OUVllnKi]<; 'tOu<; Ka't6.cr1:a<ITJ<;, crc cruverlKE<; anouma<; avepO)no'Ycvou~
 

En10p a<ITJ~.
 

EV01U1TT\ ....UTU - ....UKpOUG7tOVOtJMl 

'Eva <ITJjlavnKo 1tpO~A11jla a<pop6. crTIl cnJVOE<ITJ cpumKOOV Kat ~tOAoytKOOV 

xapUlct11Pt<Jt'tKOOV 1tOU an01:EAOUV 'to OtKOcnJO"t11~a'tou 1t01:ajlOU (Raven et al., 1997). To 

qnx)lxo 1t£pt~MoV SOOOJV Kat qnHoov, 'to O1tOio 1t£pv..u~j}6.vet -6Aot><; 'tOt><; <pumKOU<;, 

XTl~tKOU<; KaI ~toAOytKOU<; nap6.yovrE~ nou KaeoplSouV 1:0 1tAaimo cr1:0 onoio sEt £va~ 

0P'Yavtcr~o<; OpU;c1:at a1tO 'tOY Jowett ro<; 1:0 cvotaiTIljla CVO<; no't6.~tou OtKocrucrul~a'tO~ 

(Maddock, 1999). OumacrnK6., amo ano'tcA£i 'tOY cv6t6.JlCcro KpiKO JlC1:a~u 'tou <pumKOU 

(Kat avepronoycvou<;) 1tEpt~aMoV1:0~ Kat 'trov oP'Yavtcr~oov nou SOUV cre aU1:o (Harper et 

aI., 1995). 

A1rO 'tOu<; 1tpoo'tou<; 1tOU acrXOArle11Kav JlC 'to. CV01atuljla'ta eivat 0 Thienernann (1954b), 

o onoio<; KU'teA11~E crE 'tPE11; OtKOAoytKe~ apXE<;, (Hynes, 1970): 
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1.	 '000 JlZYaA1Yl:£P11 dVa1 11 1101lClAonyw TCOV <JDv811KcOV 0"1;: !-ua 1tf.plOxf!, TOOO 

JlZYaA1Yl:£pO~ Ka1 0 ap18llo~ TCOV £lcScOV 110D <JDV8tTODV 'TIl plOnlCil KOlV0'TIlTa. 

2.	 '000 ncPlOOOT£pO al1odivODV 01 <JDVOi]K£~ Ilm~ 1tf.PlO:dJ~ al10 'TIlV KaVOVllCil 

q)DmlCilTOD~ KaTUmaO"T] Kat <JDVC:l1cO~ Kat al10 US KaVoVlKt~ ~EAnOTE~ <JDVOi]K£~ 

)'la 'w ncptoooTEpa ticS11, TOOO 1l1KPOT£PO~ Eivat 0 apt81l0~ TCOV EtcScOV 110D 

<JDVUVTcOV"t"Ut EKe{ Kat JlZYaAUT£P11 11 a<p80via 1"OD Ka8E eicSOD~ ~£xcop1ma nOD 

DnapXEt. 

3.	 '000 ot <JDV8i)K£~ IlHl~ ncptoxfl~ tiva1 (jTa8£pt~ Ka1 <pD(J1KE~, TOOO mo l1Aoixna 

Kat oTa8£pi) tivat 11 aUv8E<JT1 'TIl~ plOnlCil~ KOtVO'TIlT~. 

o POAo~ TCOV tvcStat't11IlUTCOV )'la 't11 scoi) J.ttaa OE Eva 110"t"U1l0 Kat "flU 't11V nOto't11"CU "COD 

eivat <JT1JlUVnKOTa"Co~. AMcom£ COOan08E<JT1, "CPO<ptKt~ nponlli)oEU; Kat Ka'w<pUytO ano 

8T]PE'U<JT1 cS11AcOVODV nco~ 11 1to"CUllta l1avicSa E7tllPEaS£"Cat aJlGoa ano 'TIl cS0lli) TCOV 

eW)Ul1't11llo:rcov (Tickner et al., 2000). 

'Onco~ £t1Ic0811KE napanUvco, 0'TIl YEa oOl1yia, 0 opo~ not0'TIl"Ca <JDllnA11PcOV£Tat JlG TOV 

01'0 otKOAO)'lKl1notO't11Ta, 0 01t0i.0~ aUll<pcova JlG 1"OV Pu~ ncPlAall~uv£t 1"0 aUVOAO "Ccov 

xapaK'tT]ptanKcDv Kat napa~"Cpcov TOD v£pOU nOD Ka80piSODV 'TIlv 1Kav0'TIl"Ca 1"OD va 

D1tOa't11pis£t 't11v aVUAoY11 l1avicSa Kat va O't11piS£l AOYtKE~ xpi)oE1~ (Tickner et al., 2000). 

ME ~a<JT1 aDTov "Cov OPlOIlO, a"Co aUvOAo "Ccov napaYOVTCOV nOD Ka80ptSODV 'TIlV not0'TIl"Ca 

CVO~ nO'tUlllOD <JDonllla'tO~ avtlKODV, E1(1;O~ ano Ta XlllltKU Kat Ta PtOAO)'lKU 01"OtXEia, 11 

qmmKl1 OOIli) Kat 'ta xapaK'tT]ptanKU TCOV tvOtat't11IlUTCOV "CCOV OPYUVlallcOV 110D l;;ODV 

.~(J-a i) aE aXE<JT1 JlG aD'tU. H a~ia aD'tO)v 'tON a"COtX£t<ov 'YUL 't11VKaAD't£P11 £KUIl11<JT1 't11~ 

OlKOAo)'lKl1~ nOtO't11'ta~ tvO~ 110'ta1lOU SyKEnat <YtTJV D1I08EO"T] on, £1tf.tcSi) Ka8£ ticSo~ 

£sapTU"Cat ano 'to tvomi't11llu 1"OD, oao D'lfllAOTEP11 tiVat 11 E"CEpoYEvEm 'tOD 

evOtatnllla"CO~, 'toao JlZYaAD'tEP11 8a tivat Kat 11 notlClAia 'tCOV £tcSO)V 110D }l1tOpti 1"0 

-rtArumio va D1t00'TIlPtSEt (Harper & Everard, 1998). Ta <jlDalKU aUv8€'ta tv01UlnlllaTa 

1ffiPl£XOVV ncptaao"C£pa £icS11 ano anAa. tvOUl1nllla'ta, Kun 1tOV EXEt 't£KIl11ptro8ti "flU m 

x£paaia, 'ta 8aAa.ama Kat 'ta OtKO<JDa'tT]llaTa €aCO't€ptKcOV DOU'tCOV Ka8cO~ Kat "flU "Ca 

01tOVODACO'tU Kat a01tOVOVAa £icS11 (Bell et al., 1991). 0 ').jyyo~ nOD 'ta mo aUv8£"Ca 

evcSW.t'rllll-a"Ca gXODV mo aUv8crE~ KOlVO't11"CE~ <paiVE"Cat va aXE~E"Cat JlG 't11V 1tpocrq>op6. 

Kaw<puyioD 1tOV napExoDv. 
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XWptKEe; KUt €n0XtUK£e; JJ£'W~oUe; CJ€ evOtUtnlf.lU1:U nupEXOUV f.lwCJulKo U~tOnKWV Kat 

~tonKWV CJUVS11KWV JJ£ KUtpto POAo CJ1:11V OP/'UVW<J1l1:WV 7W1:U~UWV KOWOnl1WV (Pringle 

et al. 1988; Townsend, 1989; Palmer & Poff, 1997). 

ApK€1:0t nupuYOV1:€e; f.l1tOP€t vu €1t11P€USOUV TIlV tv1:U<J1l, CJUXV01:111:U Kat GO~UP01:111:U 

f.ltUe; Otu1upuxfle; (Resh et al, 1998), CJUf.l1t€ptAaf.l~UVO~e; 1:11e; Y€Wf.l0pcpoAoyiue; 'tau 

no'tuf.l0u KUt 'tou KUKAoU sw"e; 'twv oP/'UvtGf.lWV nou CJUvtG1:0UV f.ltU OOGf.ltv" KOW01:111:U 

(Pardo, 2000). Kan 1:£'to\O Jloopd va tGxU€t G'tT\V nepUt'tCOO1l 1WV JJ£Goy€taKclw 

OLKOcruG1:11JlU1:WV nou XUPUK1:11ptsov'tUt JJ£ ~llpte; 1t€ptoOOue; Kat JJ£ MOVU nAllJlJlUptKEe; 

ncptOOou<;. 

Tu KU'tUcpVytU po,,<; (flow refugia) €lVat evotatnlJla'tu JJ£ U'O~11~ muS€po1:11'tu 1:0'0 

unoG1:pWf.lU1:0e; Kat OtU1:11POVV XUJl11A" TIlV 'OOPUUAtKTl 7riE<J1l CJ€ JJ£1u~uU6f.levu €mncou 

nupoxile;. L€ uu'tu, Ot UnWA€l£e; PevStKWV swwv €lVat f.ltKp£<; CIV€~UP1:11'tu uno 'tTJV 

7WKV01:111:U 'tOUe; (Lancaster & Hi1drew 1993b). 

H otu8€GtJl01:111:U 1:WV KU1:UcpuylWV po,,<; €~uP'tU1:Ut uno TIl XWptKTl €1€POytv€tU 1:0'0 

no'tuf.lov, 11 onoiu 8u nprnzt vu dvat 't€1:0tU no'O 1:U no'tuJlta evOtUtnlJlU1:U vu 

€1t11P€Usov'tUt Otucpop€nKU uno ne; cpUGtK£e; cffin1:wCJcte; 1:11<; nAllf.lf.lUptKTle; nupoxile;. 

OPYUvtGJlo( 00'0 €l0uv laHuqnYyCt " 7tOU ~pl(J1(ovmt ma Ku;mcpU)'tu poi!e;, ~nopouv va 

unOlKJ1Go'OV ncptoX£e; nou €1C'tt8T]KUV CJ€ CJo~up£e; ~c'tu~oUe; (Rempel et a1., 1999). 

I:.lttJUIT1(JJl6~ - KUTWOJl1l EVl)la1T1lJlaTcov 

Ot GX'1JlunGJlol TIle; KOl1:11<; 1:0'0 no'tuJlov a.M.a:SOUV JJ£ 'to ;Wovo KUl 1:0V 'tono KU'tU 

Jl"KOe; 'tau nO'tuJlou, Kun nou tGoo'OvuJJ£l JJ£ UMIJ.yte; mu 1.Y'fpU CVOlatnlJlu'tu. Tu 

1t01Uf.ltU civat SWUJll1CU <J'I:>UnlJ.tCrnl KUt UVnOpoUv mo romo Kat <J1:11v 1:07WYpa.<pta n.x. 

UMIJ.yte; 1:11e; KA.1<J1le; (Jeffries & Mills, 1990). lHGW uno OAU 'tU n01:UJllU CVOtalnlJlu'tu 

~Pl(J1(OV1:at, G€ otacpopcnKo ~u8Jlo, unoStGete; Kat CJX'1JlunGJlol nou npotp'X0V1at uno 

ycWJlOPCPOAO'YtKte; OtUOlKumce; 'to'O nUp€ASOV1:0<; KUl crUyxpovc<; (McEwen et aI., 1997). 

To Ku8cG1:we; 1:WV cvolUt1:11 JlU1:ffiV, 11 OOJliJ, II notKtAOTIl'tu Kat 11 G1US€POTIl'tu 1:OUe; 

KUSOpisov'tUl JJ£ptKWe; iJ OAlKWe; uno TIl CPV<J1l Kat 'to puSf.l0 'tWV ycWJlOPCPOAOytKcOV 

OluolKumwv. To cpumKo cvotui1:11Jlu clvat CJUVWVUf.l0 1:11e; cpuGtKTle; OOJli]e; cv6e; n01:uJlou 

KUt KUSOP~€'tUt uno ycWAOYUCOVe; KUt KAtJlUnKOUe; nupuyoV'tce; JltCJw ~pUxunpoS€G~CJ)v 
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Kat /-LO.KPOn:p08W/-LCDV OtaOlKamcov (Part & Stadler, 2000) (LXTt/-LU 1.3.). H n:POEA£UGl1 

l~l1l·J.,(hcov (TSS) <Y£ /-Lta MKUVl1 un:oppoTt<; £ASyXOUV TO XCDPlKO <YXJ1/-LUTl<Y/-LO TCOV 

an:08s<Y£cov UAlKOD G£ {:;vu n:O'TeX/-Ll (McEwen et al., 1997). E<poGOV 11 Y£COIlOPCPOAoytU 

£n:T]P£eX~El 'Ta DOpoouvalllKU XUPWCT1lPlGTlKeX nov p£/-LeXnov Kat T1lV n:OlKlAOT1lTa TOW 

un:OGTPffiIlUTffiV, GUv£nco<; Kat TU ~LOAOYlKU YVffiptGllaTU TuN KOlVOTJ1TffiV TffiV 

IlUKpOUGn:OVODAffiV £~ap'T(i)vTal /-L£PlKCO<; an:6 T1lV 'TonoYPucptu Tl1<; MKUVl1<; an:oppoTt<; 

(De Billy et al., 2000). H por" 11 uno8wl1 n:poi:6vT(J)v OleXDp(J)01l<; Kat 'TO GXl1llan~O/-LCVO 

Dn:O<YTpffi/-La dvat GTCVU GUVO£Oq.iEvU Il£ T1lV eXYPlU ~cor, Kat Tl<; KOlVOT1lT£<; T(J)V ~CV8lKCOV 

llaKpoa<Yn:ovoDAffiV (Jeffries & Mills, 1990). 

fJiJ-KpO 

'" .:' 

f'E(I))..o1'lO;. )jf.lCl 

)'Jp58€rJfJ.cf- I 
.fJpaxi.> :'l.[.iJ8E:tJl;.a 

I 'I. AvayJ.llqJO
I I ....-- EKpot~iMEtlJ.GJopa O'TEPE~}Y 0'(1) (UXtt6lt,n{ 

----lo ~u4l (X1)G"11/ K£l.6'Sllcrtl 

I I 
BUtcUlIO'll 

, 

I 
I 

~~lil Ko:l ~tolXPO},.o'l'i.(l1rotfl~lOi) 

KUPlOt 1tapciyov1S<; nOD Err1"(pEUSODV T1"( ()t.a).l.aP<pCO(JT} 1T}<; ()O).l~<; EVa<; 1t01U).l.O'6 ana Patt 
& Stadler 2000 (~aKo<; 200 1).
 
Main factors that influence the structural development of a river (Part & Stadler 2000;
 
Dakos, 2000)
 

To Ku8wTffi<; por,<; -oluDpCD<Yl1<; -an:08wT]<; <Y/-LlMDct £n:l<Yl1<; TO Do80 TOU n:OTUIlOO. To 

rumKo 1l0Ti~0 dVUl UUTO TuN evuAAay6.)V 'TO)\! Pl1Xffiv, GUXVeX /-Lc XOVTPO Un:O<Y'Tpffilla Kat 

rupDri)Ol1 por, 'Tlll1IlU'T(J)V, nOD OVOIlU~OVTat PTJXOiOcpUAOl (riffles) Kat T(J)V ~u8'()T£p(J)V, 

8S<Y£ffiV un:08wl1<; Il£ mo <Y'Tp(J)TJ1 POTt Tt 'T£Miffi<; YPUlllllKTt, n:OD oVOlla~OV'Tat 

IllKpoAillv£<; (pools). (Jeffries & Mills, 1990). H KU'TavOTJ<YTJ TOU pOAOU T1l<; 

y£ffiIlOPCPoAoyia<; GTO GXTJllan<Yllo 'TTJ<; OO1l11<; TffiV CVbtatTTJlleXTffiv SiVUl £UKOA.O'T£Pl1, O'TUV 

ccrnaGT£i TJ ~(J)nKOT1lTa, TJ OlUTJ1Pl101l r, Kat TJ £n:avop8(J)GTJ TffiV ODVaTOTr,'T(J)V TOD iowu 

TOD nOTaIlOD (McEwen et al., 1997). 
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Xp,,<JE1;; Y11;; - EVOlO:lnlJ1O:TO: 

XCOp~ TIlV euPU'te:P11 KCHo.V011crll 'tCOV tvOtatTIlI.U:nCOV 'tCOV 1W'to.JlroV £iVo.t o.OUVo.'tO Vo. 

Un:Up~e:t o.1t<lVTIlcrll ae: 1tt£anKci OtKOAOytKci n:PO~AT]Jlo.'to., e:toucci o.u'tci n:OU tv'tO'J'CiSOV'to.t 

o.n:O TIlv 0(11)'10. 2000/60KJEE (Holmes, 2000). AJJ..a.)'te, qmaucte, T] 'te:XV11'tte" e:he: aTIlv 

JCOlTIl, e:he: a'to otcioPOJlO n:ou n:e:ptlCA.c:ic:t TIlV JCOlTIl, e:he: aTIl A.c:Klivrl o.n:OPPOT]e, Jln:opouv 

Vcl ClAAU~OUV TIlv ciYpto. ScoT] (Jeffries & Mills, 1990). AJJ..a.)'te, a'to avavn" on:coe, 

UAO'tOJl11crll, o.n:o",iAcocrll T] pu8Jliae:u; TIle, n:o.P0xrl<; Jln:opouv Vo. e:1t11pe:ciaouv TIlV 

cpuatKOTIl'tCL (naturalness) 'WlV 't01ritOv a'to Ko.'tUVTIl (McEwen et al., 1997). 

XClpo.KTIlPtanKo n:o.pcioe:t),llo. o.n:o'ttA.c:ae: 11 IJ£A£TIJ 'tcov Magilligan & McDowell, on:ou 

o.n:tOe:t~o.V 1tcoe, Ot n:po.KnJCt<; ~OOlCTlcrll<; 'tcov o.)'e:MoffiV a~ ounKte, HIlA OOilYT1ao.v ae: 

un:0~u811tcrll TIJ<; 1tClpoX8tae, /3MaTIJcrlle, IJ£ o.1to'tiliaJlCl TIJV e:~o.cpcivtcrll tvOtCltTIJllci'tcov 

)'to. 'tcl ",cip1.C1 KClt TIJV o.a'tuSe:ta 'tCOY 1tO"tciJltcov auaTIJJlci'tcoy (Magilligan & McDowell, 

1997). 

~TIl Ac:KciVTJ TIl<; Me:aO)'£iou 'tcl o.),POOtKOauo-rfjJlo.'to. JCo.St.e:ProS11JCo.V ae: OAse, ~ 

Ko.'tUU11Ac:<; yto. Ko.Uttpye:to. nc:ptoXE<; a'to 5.000 - 4.000 n:.x. Ko.t o.1tO 'to'te: £iVo.t 

auve:xro<; Ev'tOVTJ 11 o.v8pro1I1.VTJ OPUcrll (Ammerman & Cavalli -Storza, 1971). Ano 'to'te: 

Ko.t J-lBxpt aTlJle:po. Ot JCaMte:p),OUJltve:e, EK'tciae:u; o.u~ciYOV'to.t JCCLt ot e:1t1.1['troaEt<; TIJ<; 

o.YPo'ttKil<; o.vci1tw~11<; yivov'tClt 1I1.0 Ev'tovE<;. Y1tOaTIJP1SE'to.t on 'to. J-lBaCl cpopno. 'tcov 

1tO'to.Jlrov aE atCOPOUJltvo. aCOJlo.nOta £Xouv o.U~11S£i o.1tO 2 co<; 10 cpopt<; o.n:O 'to'tE 1tOU 

~EKiVTJao.V Ot e:K'tE'tCLIJive:<; o.1tOOo.aroaEU; Ko.t ot o.)'ponKE<; Ko.Uttpye:tt:<; (Milliman & 

Syritski, 1992). 

EKTiJ111<nJ. Troy EVOlO:1TtlJ1clTroy 

To. 'te:Ac:u'to.iCl xpoVta U1tUPXEt EvCl o.u~11lJivo tvOto.<ptpov rUpco o.1tO 'tllv 1tPO~A.c:"'11 'tou 

tvOtatTIJllCl'tO<; JCo.t aXEnKci STJ'tTlllo.'to. (Leclerc et al., 1996), E<poaov £iVo.t n:A£OV 

o.n:OOe:JC'to 1tCO<; TJ Oto.XEiptcrll JCo.t Olo.TIJP11crll Jlto.<; 1te:PWxrl<; c:iVCLt n:OAU 1I1.0 1tpaKnKil o.n:O 

TIJ OtCLXc:iPtcrll IJ£JlOVCO~COV e:lOroV (Tickner et al., 2000). Av Kci8e: Tlmo<; tvOtCltTIJJlo.'tOe, 

'tOU 1tO'to.JlOU Oto.'tllPEi'tat, 'to'tE OAo. 'to. dOTJ 1tOU Jl1topEi Vcl 1)1tOaTIJP~Et 'to 1to'tciJlt 

n:poa'tCl'tGUov'to.t, IJ£ TIlV n:pOU1t08Ecrll 1tco<; Otv U1tUPXOUV ript£<; a')J...a.yt<; O"'!11V n:OtOTIJ'to. 

'tou VEpOU (Harper et al., 1992~ Annitage et al., 1995~ Tickner et al., 2000). 

~UJl<PtOVo. IJ£ 'tOY Holmes, 0 /30.011(0<; moxo<; 'tIDV UOPOJlOP<POAO)'tKroV Ko.'to.)'po.<prov 

(surveys) ElVo.t 11 Ko.'tCl),po.<PTl Kat ErnJl11crll 'tOU /3o.Sllou mov 01toio 'to. <pU01KU 
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xapalCTIlptcrnKa. rcov nora~wv tXODV Dno~aB~tcr'tf;i ano n<; avBpffimvE<; 8paO'TIlPtOTIlrE<; 

(Holmes, 2000). H Ka'tUypaq>T) TIl<; 80~T1<; rcov nora~ffiv yiv£'tat !l£ TIlv avayvwptO'll rcov 

8t6.q>opcov nmcov mBavwv £v8tatTIl~(hcov (potential habitats) nOD, oU~q>cova Il£ 'tOD<; 

Karr & Dudley (Muhar & Jungwirth, 1998), f.mopoDv va <ITllpU;ODV !lta tcroPPOnTl~ 

KOtv0TIlra, 11 onoia 8taBtrEt oUmaO'll Kat oP'YCt.vcoO'll avricrrotXJ1 £VO<; q>DmKoD 

avaUoicoroD £vCtatnl!laro<;. H MOta rOD mBavoD £VCtatnl~a'to<; EtmlXB11KE ano rov 

Harper ro 1992 (Harper et al., 1995) Kat avaq>tpErat crE £v8tatnl~ara nOD Eivat onUKCt. 

8taKpnCt., xcopi<; o~co<; aDro va cr11!laivEt nIDl; dva'1 Kat OlK{)WytKa. ~ExCOpt(lTCt.. Ta 

8EDrEpa xapalCTIlpi~ovrat an6 rov WlO EP£1JVTlnl co<; A£troDP'YtKCt. £v8tatnl~ara 

(functional habitats) Kat EiVat aDra. oDmacruKCt. nOD KaBoptSODV ro dco<; Kat TIl 

oUcrraO'll rcov PlOK01vOnlrcov £v6<; nora.~lOD crucrnl!laro<;, aq>oD anorEAoDv rov 

£v81.a.W:cro KpiKO Il£ra~u oP'Yavtcr~wv Kat q>'OO1KWV 8taCtKamwv nOD Aa~Pa.VODV xwpa crE 

tvav nO'tU!lo (Harper & Everard, 1998). EmnMov avayvcoptSovrat Kat Ot q>DmKo{ 

~t6r07rOt (physical biotopes), Ot onoiot anO'rEAoDv tK<ppaO'll rcov q>DmKwv U8pOAOytKrov 

cruvB11KroV nOD EmKpa'tOuv crE tvav nora!lO Kat EnTlPEa.~ODV TIl 80~T) rcov KOtVOnl'tcov crE 

aDro (Newson et al., 1998; Padm{)re, 1998). TEAl.K~, 0 <ruVbuacr!-!o<; A£tWDP'YtK.O:JV 

£v8tatTIl~a.rcov Kat q>DmKrov plOroncov ~011Ba. crTIlv E~aycoyij cru~11£pacr~a.!cov crXEnKCt. W: 

TIlv OtKOAoytlCil nOtoTIlra TIl<; co~ij<; rOD Dno !l£MTIl norCt.!ltOD crucrnl~aro<; (~Ct.KO<;, 

2001). 

ITapaCEtY!lara xcopffiv Tll<; EDpcona'ilCil<; 'EvCOcrTl<; !l£ crucrnl!lara nOD E<pap~6~ODV !£rOtE<; 

EKn!lT)<JEt<; tivat 11 MSYaA11 BpEravia, " [aMia, " fEPllavia, 11 ADcrrp{a,,, Icrnavia,,, 

haAia. LDyKptcrTl 1l£'tU~D rCOv crucrTllIla.'tcov rivErat mo CENITC 230IWG2/TG 5: N22 

ano rOY Holmes (2000). 

rrapa.CEty~a E<pap!l0Y'1<; anorwcrE 11 ~Tll rcov Naura Kat Robinson (1998). LE aD'tllv, 

~ta crEtpCt. !lOvttAcov avanwxo"KE yta TIlV npOpA£'I'11 TIl<; Dnap~,,<; rOD Austropotarnobius 

pallipes (nO'ra!lima<; Kapapwa<;) oU!l<pcova Il£ ra xapaKTIlPtcrnKCt. 'rOD £v8tat'tll~aro<; 'tOD 

nOD Karaxcopije"mv ana TO Environmental Agency <JTIl ~a.crTl cE80~O}v RHS (Naura 

& Robinson, 1998). H !lEMTll £CE~E Tll c1>varoTllra Tll<; XPT1crTl<; rcov cE80~cov 't01> 

RHS crTIlV np6pA£'I''' Tll<; KaravO!l"<; a<moVC1>ACOV E0corEptKwv 1>CCt.rcov, 6nco<; " 

no'w!lima Kapa~tCa (Naura & Robinson, 1998). 
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Ka'Ia TIJ OtapKEta TIJ<; q>UffiKTl<; y€rol-l0pq>OAO"fl.KTl<; avaKal-l\jf11<; aJto uJtoPa8I-lt<J11, ~CV1.Ka 

EtcrpaMoVLa q>UUKU El011 I-lJtopc:i va §:Xouv Ka80pl.cruKTl <J11l-lama crUJv aJtoKa'IucrLa<J11 

'Irov cruV811KWV tcropp01ua<; (Ostercamp & Costa, 1987; Hupp, 1992; Friedman et aI., 

1996a). 

HEllaoa 

H EA.AAioa civat aJto n<; Xrops<; TIJ<; EuproJtatKTl<; 'Evro<J11<; Jtou OGY EXEt JtpoypujljlaLa 

7tO.paKOAOUS11<J11<; OU'IS crE S9V1XO, OU'IS crs mpl.q>spStaKO smmoo (Ford et al., 1997). H 

oJtOw. ~xpt 'Iwpct. lWpaKOAoUS11<J11 'TIll; IWWTIJ'I-<l'; 'IOW vsprov aq>opoucr£ Kat a<pop<i 

q>UffiKOXlll-ltKt<; Jtapajlt'Ipou<;, GYro 01. UJtOAoute<; Xrops<; TIJ<; Eupu)1[a'iKTl<; 'EVffi<J11<; JtOU 

XP11ffi jloJtOl.OUV PtOA0Y1.KOU<; oshcrs<; " Kal. jlOV'It"-a JtpoP4\jf11<; I-lS TIJ po"SSta 'IffiV 

oJtolffiV Ka'taA"Youv as tyKupa aJto'tsAZcrjlaLa. 

I:Ko1t6~ 

tTIJV Jtapoucra jl£AZTIJ iJ'tav a8Uva'IOv va KaAuq>SouV 04<; ot Jtapujl£'tpol. Jtou aq>opouv 

crTITV JtapaKoAou811<J11 TIJ<; otKOAoY1.KTl<; JtotoTIJ'ta<;. 'Eyl.VS Ojlffi<; JtpocrJtuSua wa'IS 11 

jlt8000<; Jtou {LKOAouSiJS11Ks va KMU~El. 'IO supu'tspo 8uvaw q>acrjla moo Jtapa~'Ipou<; 

Jtou avaq>EpoV'tal. crTIJV o811yla Y1.a 'Ia scrffi'ISptKa uoaLa, (2000/60KJEE) (txfljla 1.2.). 

o cr'tpanyyl.Ko<; cr'toxo<; TIJ<; Jtapoucra<; I-lSAZTIJ<; iJ'IUV 11 ol.axstptcr't1.KTlJtPOO1tTl.KTlJtou SE'tEl. 

ffi<; cr'tOXo TITV JtOl.0TIJW, mJjlq>ffiva jlS La Kpl.nlPta TIJ<; 0811yia<; 2000/60KJEE. 

A V't1.Kt:lIl£VO 'trov 8w.8tffil-lrov ~crffiV TIJ<; JtOl.O't1.KTl<; sP£'UVT]<J11<; 'IOU Jto'tajlou A~tOu 

aJto't£4cruv: 

a ) H sPeUVT]<J11 TIJ<; q>UffiKOXllI-ll.KTl<; Kat XTlJ..ll.KTl<; Jtot0TIJLa<;. 

P) H sPSUVT]<ITI TIJ<; uSPOllop<pOAoyia<; 

y ) H sp£'UVT]<J11 TIJ<; Pl.OA0Y1.KTl<; JtOl.oTIJ'ta<;. 

8 ) H sPeUVT]<J11 TIJ<; uOPOllOPq>0A.oY1.KTl<; cruvEXSta<; 'tau Jto'tallou Kat 'tffiV 

crX11Jlani;;0ll£Vffiv GYOl.atTIJllU'tffiV. 

S) 0 JtpocrOl.0pl.crJl6<; 'tffiV mEcrSffiV. 

t;, ) H avayvffipl.<J11 mptOxffiv <J1111aV't1.Krov Y1.a TITV OtKOAoY1.KTl JtOtOTIJLa 'tau 

Jto'tajlou 

11 ) H avayvwpl.<J11mptOXrov Jtpo<; sJtavop8roO"ll iJ Ol.anlP11O"ll· 
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o A~l6<; 

o A~1.o<; Eivat U1tO 'rOV<; fl€'¥Ul.:lhEpOV<; 1tO'rU!.WU<; 'rT]<; BUAKUV1.1d)<; XEPO'OVl1O'OU Kat 0 

!-!EYUAU'rEpO<; 'rT]<; EMUOU<; !-!E cruVOA1KO !-!i]KO<; 380 lan. 01 7tTlyt<; 'rOU ~piO'Kov'rat O''rU 

OPT! Scardos Kat Sar O''rU oUVOpo. 'rT]<; FYROM !-!E AApuviu Kat KO<Rro<pO][t01.o. To 

!-!EyaJ..\:)'tEPO !-!Spo<; 'rOU 1tO'rU!-!ou (80,5%) PpiOl<E'rat 0''rT] FYROM. ME'rU 'rT]V EiO'o86 O'TIl 

KOtAaOU 'rON Eu~cOvcov, 0''tO VO!-!O K1AXU;, 0 A~lO<; ',(6VC'rat mo 0EPJ!Ui:KO KOA1tO 

01.UpptOV'rU<; !-!i]KO<; 79 lan. H AEKUVll U1tOppoi]<; 'tOv EivUl 23.747 km2 
, 91% (21.542 

km2
) 'rT]<; 01t0t.a<; PpiO'lCCtat O'TIl YEt'tOV1.1d) Xropu 1C(l1. 'to U1tOAOl1tO 9% O'TIlV EAMou, 

lCUpiro<; O'TIl lDNDpWCL (L:mJ!u 1.4.). 01 ~UO'1.KO'rEPOl 1tCLPCL1tO'rUflOl Eivat Ot: Treska, 

Lepenic, Pcinja, Bregalnica, Cma Kat Ap'rt;av-AytUK, KO'rt;u-P£J!U, ropy01tT]<; KUl 

BCLpOCLpOPCLO'1.. H OlCL01.KUcrlCL U1t08EO'Tl<; 1.~TlJ!U'rCOV 0''r0 Mhu ElVCLl tv'tOVllKUl E1tT]PEU~El 

'rT]V f:t)pUtEPll mp1.OX1l yilPffi UXO 'tli; EKPoM<; (Kritikos, 1999). 

01 EKPOM<; 'rOU A~lOU O'LU; CLPX£<; 'tov 2000 CLlcOVCL PP1.Ol<OW;V UVCL'tOA1.KO'tEPCL CL1tO TIl 

0'TlJ.lEP1Vl1 'tov<; 8£0'Tl. To 1934, 01 EKPOM<; !-!Em<psp8llKCLv 't£XVll'ra 0''tO 0'Tl!-!EP1VO 'tOV<; 

O'TlJ.lEio ytu vu CL1t0<pwX8ci 0 xivovvo<; VCL <ppa~El 'rO 0EP!-!UtKO KCL1. vu U1tOKO\jl£l 'r0 A1J!<lvt 

'rT]<; eEO'O'CLAOvilCTl<; U1tO TIl 8aACLO'O'CL. 01 'rP01t01t01.i]O'E~ cruVExtO"rTlKUV !-!E 'rT]V 

WeuypUJ!J!lO'Tl 'rCOV 0x.8ECOV !-!E UVCLXcOJ!CL'rCL KCLl 'r0 <PPo.YflCL TIl<; 'EMTl<;, O''rT]V EMOUO'CL, 

1tOV KCL'rCLOl<WaO'8r]KE KU'to. 'tCL £TIl 1954 -1958. To EKPOA1KO oUO''rT]J!u 1tOU 

011!-!lOVPyi]8llKE J.lE 'rT] cruvop0J!i] 'rrov 4 1to'ruJ!cOv (raAA1KO<;, A~1.o<;, Aovoiu<;, 

AAtaK!-!ova<;) U1tO'rEAEi try'poP10'r01tO ol£Bvo'6<; CH1!-!UO't.a<; Kat <:ru!-!][cptAa!-!/)Uv£'rUl. a'rT] 

<:ruv8"lCTl Ramsar (1975), £YcO £ivat KUl. TIEplOm EtOl1d)<; TIpoO''rCLcriCL<; (SAC), TIEplOm 

'rOU <DU0'Tl 2000 KUl E1.01.Ko. TIpOO''rCL'rWO!-!EVTl M£O'O"fE1CL1d) TIEplOm (SPA). M1.CL UMll 

1t€plOm 1tOV £X£l xupu1C'tT]p1.0'8£i O'TlJ!uvn1d) ][cplOm ytu 'rCL 1tOUAtU (IBA) civUl. 11. 

1tCPlOxfJ 'rcov Vllcriocov 0''rO <ppaYJ!CL TIl<;'EM11.<; (EM11.V1.Ki] OPV1.80AOytKi] E'rCL1.pciCL, 1994). 

H KOtAaOCL 'rov A~lOU 1tpoi]A8£ uno 'rEJcrOV1.Ki] KCL8tSllO'Tl 1tOU O'XIWCLUO''rT]K£ !-!E'rCL~U 'rrov 

pouvcOv TIU1KO, Kpouma KCLl Muupo~oUV1.o. To u\jIO!-!E'tpo 'rOU 1tO'tCLflOU KOvrO. 0"tTJV 

A~lOU1tOAll £ivat 40 In Kat 0''t0 <ppo.YJ!CL 'rT]<; 'EMll<; (EMOUO'CL) 10 In (Depos et aI, 1975). 

To EM11.V1.KO 'rJ!"!-!{l. u)'{) 1to'r(tJ!ou <paiVE'rat mo L:xfJ!-!u 1.5.. 
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Ol1ITJyte; pUnav<Jlle; '"COD nO'tal·lOU dVa1nollie; Kat n01lCiAf:e;. To npO~AT)lla 'tTJ<; punav<Jlle; 

S£KlVU ano 'tTJ y£l'tOVlKJ1 xwpa Il£ a<J'tlKU AUIla1a 1rov L:Komrov Kat '"COD BtAt<;, IlC 

anO~AT)'ta Al1ta<Jlla'tO~lOllT)xaviae;, AUlla'ta mpaY£lrov K.a. (£1t1.'tOma tp€DVa) Ka1 

cruV£xlS£l <J'tTJV Eilioa IlC AUlla1a mpaY£lrov, a<J'tlKU AUllma 'tTJe; nsp1OXTJe; 

ITOADKU<J1pOD Kat ulli<; 1ITJye<; nOD nsp1YPU<POV'tat aVaAD'tlKU <J'tTJ 1£A1KJ1 txe£<Jll: 

'EAtYXO<; 'tTJe; OlKOAOytKJ1<; n010TIJ'ta<; 'trov £1t1.<pUV£laKWV DOU'trov TIJ<; K. Kat ~. 

MaK£ooviae; Il£ 'tTJ XPTJ<Jll ~lOAOytKWV O£llCtWV (i\.asaplooD, 1998). 

01 av0pwmv£<; opa<JTIJp10TIJ't£<; Kat £11)lKU T) EV'ta'tlKJ1 y£ropyia <paiV£1U1 va npoKaAti 

IltYUAa npo~Ai]lla'W 'to. 1£A£U'wia XPOVlU mov A~lO: a<pEVO<; IlC 't'flV Ka1<iA1l~T) <J'tOV 

nO'tailO Il£POD<; 'trov Al1ta<JIl(l'trov, <pu'tO<paplluKwv (Albanis et ai., 1994) Kat npoi:ov'trov 

OlU~pCO<Jlle; y£roPY1KJ1e; YJl<; Kat a<p£'ttpoD Il£ TIJV aA&yt<J'tJl VOlllllll Kat av£~t~ 

1tapUVOllll UP()CU<Jll 'trov KaMl£py£lwV. L:TIJV nspio()o 'tCOV O£lYlla'toAll'l'lWV, 01 ap()£'U<J£tc; 

rl1aV 'to<Jo MOV£<; nou ano 1a 24,83 m3/s nou jlG'tPTJ0TlKUV mov ma8110 'tcov ED~WVroV 

(A39) <J'tov 't£Acu1aio <J'ta81l0 (A02) (2,5 kIn ano n<; £K~OU<;) D7tTjpX£ ti<Jooo<; 

BaAaamVOU v£poU. 

I:'t'uOJloi OSlY l!u't'olT]'I'iu~ 

'GAt<; 01 ()£lYlla'toA11'1'fu<; ns()iOD OAoKA11Pw811Kav ll€<Ja <J10V A1Yyou<J'to 'tOU 200p. 

01 ma8110i ()£lYlla'toAT)'I'la<; IJ1t0POUV va olaKp180uv <J£ 3 KaTIJyopfue;. L:TIJV npwTIJ 

Ka'tTJyopia avTjKouv 01 ma81101 mou<; O1tO{OD<; 11 Ka1aypa<PTJ 'trov EV()lU1TIJIlU'trov (RHS) 

a<popou<J£ 1l0VO 'to Il€P0<; TIJe; mlpco<Jll<; (sweep- up) (<J£AWS<; 1,3,4 'tOD npro'toKoMoU 

Ka1aypa<PTJ<;, TIapuPTIJlla III), <J'tTlV OtU't£PT) 01 <J1a01l0i nOD 11 Ka1aypa<prl 1roV 

EV()la.lTIJIlU'tCOV (RHS) rl1av nATJP11<; Kat <JTIJV 1piTIJ, onoD f:yt.vav O£lYlla'toA11\IfU::<; 1roV 

Ptve1KIDV llUKpo<l<Htov8UMDV, 1illV ~l)(Jl.KOX111l1KIDV, 1illV XTlll1KIDV (8p€1t'tlKU) Kat 1roV 

D()POIlOP<POAoytKWV napall€1prov (ITivaKa<; 1.1.). H ~£l.Ylla10All'l'i.a. a<p0pou<J£ 10crO 10V 

KUpico<; POD 'tOU A~lOU O<JO Kal. 'tOU<; pamKou<; napano'tUlloD<; 'tou (r0PY01ITJ<;, Ap1suv

AytUK Kat Bap()apo~am) (L:XJllla 1.6.). 

ITapano'tau.o1 

o napan01all0<; ropy01ITJ<; dvat OP£lVO no'tUll1 Kat 11 anocr1a<Jll ano n<; 1ITJyt<; 'tOD £iVat 

<JX£'tlKU 1l1Kprl. 0£copti'ta.l Ka8apo<;, Ka0w<; Ol. XPrl<J£l<; Y11<; Kat 11 anocr'ta<Jll ano 'tl<; 1ITJye<; 

'tOD ()£V B1rnp€1WDV 't'flV em.I)Q.PUV<Jll 10U UOO pUm:lV'tlKU <pop'tia. H poi] 'tOU .o£V qJ'tUv£l, 
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'tOUAaX1-<HOV €mcpaV€1.O.Ka., ro~ 'tOy ASto KaecD~ ucpi<Ha'tat €K.'tpom~ Kat aV'tA"G€~ Aiya 

XtAto!l£'tpa nptv 'to <JT1!l£io cruflPoA"~. To Bapoapopam, G€ avne€OT], G'tO Ka'tcD"t€pO 

~po~ c:ivat KavaAon0111flf;vo, £ivat 7t€8tvou xapalCt"ijpa Kal 11 anocr"taOT] ano ~ mne<; 

'tou c:iVat !l£ya.A11. Empapuv€'tat apKE'ta. ano 'to. anoG'tpayytGnKa. Kava.Ata 'trov 

KoucpaAirov, Ptofl11xavtKa. Kat acrnKa. anopA11'ta. H fllKP" KAiOT] 'tou G£ cruv&uaGflO !l£ 'to 

aUSTlflf;vo cpopno G£ epE1mKa. nou 8ex£'tal cruv"t€Azi G'tT!v unep!l£"tP11 aUS11OT] 'tT!~ 

u&popla<; Kat uopoxapoD~ PAaG'tT!OT]<; Kat xapa1cr11p\'s€l 'to cr'taeflO. H "ta.cppo<; "tou 

Ap'tsa.v -AytUK civm "t€XVTJ'tu KaraOlCcoo<Jflf;vo KUVaAl nOD a1to()"tpaYY(~cl 'tT)V 7t€ptoxil 

'tou Ap'tsa.v -Ayta.K -Afl(l"tOPO. 8€rop€hat Kat au'to Empap11flf;vo !l£ an07tADm:ll; 

yECOpytKcDV €OacpcDv Kal !l£ PlOfl11XavtKa. Au~a"ta 'tT!<; E1JPD"t€P11~ 7t€ptoxil~ 'tou KtAlCU; Kat 

'tou Bacp€loxropiou (Aasapiliou, 1998). 

IHvUKu<; 1.1. H ~teoboe; E1t1AOYT)<; muel!cOv, TO lto<Jom6 111<; KaAU'V1'l TOUe; <JE I!i]KO<; Kat 0 uptel!6<; 
TillV muOI!<1lv. 
The sampling strategy, the percentage of the coverage and the number of the sites. 

AVnKtlflSVO .M:I.'YflaTOA.'l'Vla Kw..1J'l''l (Sf: flllKOC; I:Ta9floi 

RHS sweep- up ITA.fJPl1S 100% 164 

RHS 2:-rpUTTJytKcl wxuia 25% 46 

BwA.-cryu@ octYlJ.UrG. 2:rplITTJYucuTUXuia. - 16 

cI>umKOXJljlllCcl 

ociYJ.!Uru 

2:-rpUTTJ'YlKUTUXUia. - 16 

XTljllKU o€iYJ.Ul-ru L-rpaTTJY1Ku wxuia - 16 

YOPOjlOpq>OA.OytKe<; 

fl£-r Pite' lOt<; 

L-rpUTTJ'YlKU wxuia - 16 

1:E !l£plKa. OT]!l£ia, nou acpopoDcrav KUpiro~ 'tou~ napano"ta.fl0U<;, oev ,,"taY ouva"tov va 

yiVCl. Ka"taypacpi] "tCOV ev&tat'tT!fla."tCOV " oCl.Yfla"toATl'jfiE~ flaKpoa<mov&DACOV Kat 

qmmKoXTlfltKcDV 'Ytan &ev umlPXE VEpO. 1:€ ODO 7t€ptmcOG€l~ (roP'Y01tTj~ AG7 Kat 

Ap't~av-AyuiK AA2) eytv€ O€lYfla'tOArl'l'ia fla.Kpoo<:rnov~-UMov KUl qrtx:mcoXl1fllKWv X{JJPU; 

va riV€l RHS. Au'to €ytV€ €n€l&" &ev um1PX€ cruvEXEta 'tou 'tP€XO'\)fl€VOU V€POD Ka'ta. 

Il"KO~ 1T\~ 8EtYfla.'toAllnnKi]~ £mcpa.vtta~ nou a7tO.t'tci'tat G"tO RHS. 
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AKOAouElei. 0 nivaKa<; 1.2. 1-1£ 'tOU<; cr'taEl~ou<; oCl.'Y~a'toArl'jlia<; Kal. 'tU xapalCTIlPl.crnKa 

'tom;, 07tOU f:yt.VE l] KaAU'l'll cre q>umKoXTl~l.K&;, XTl~l.K&;, uOpo~Opq>OA.oyl.K€<; Kal. 

Pl.OAoytK€<; Kcn u"Pll KaAu'l'll 'tTI<; Ka'ta'Ypaq>,,<; 'tTI<; oo~,,<; 'trov £vol.Ul.'tTl~atrov (RHS). 

LtO L:dll..l.a 1.6. 0 Xap'tTl<; 'tou cruvoAoU 'tTIC; oel.'Y~tOAll'l'ia<; Kat 'Yta OM<; n<; 1-1£8000u<;. 

IUvUKuC; 1.2.	 Ot 16 a-ca8lloi Og],'YIlCl't0A.111Jfiru; .CilV <PtXnKOXTllltKO:lV, XlllltKO:lV, ~tOA.O"ftKO:lV Kal RHS 
mm I1"KO£; to" A1;w" 1C«t1'UW 1[{lpamm1Il<O-v W\l, Kata tl] XPOvLICl1 m:piQ&) to\) 

Auy06a-cou, 2000 Kat 11 O:lpa. <J1)Uoril~ .CilV lj)UotKOXTlIlLKcl:lV, X11lltKcl:lV Kat ~tOA.O"ftKcl:lV 

Og],'Y!'Ul"CCilV. Ot cruvtSta"(~es.rov a-ca8J,l.(i:lv Eivat a-co "(£ffi"(pa<ptKO m)u"C1llla EGSA 87. 
The attributes of the 16 sampling points of the physicochemical, chemical, 
bydromorphological, biolog.ical and RHS parameters., ~long the Axios river and its 
tributaries, in August 2000, and the time of the sampling of the physicochemical, 
biological samples. The coordinates are in the EGSA 87 system. 

r.'Ta9~o~ llO'TaJ10<; llepWXl1 npa rEO>ypa(j)\KO reroypaq)\KO 
1tMJ:to<; J1l1 KO<; 

A2 A~t6<; E1C~OU<; (LC:Otiu;) 18:00 391029 4486850 , 
, 

A6 A~l.6e; Ka'tuYnj ye<j>Up~ 17:00 390899 4494402 

amolCt"'l'toop6~ou npoe; AeTJva 

Al0 A~l.6e; AVo..OAt1CO (Ay.fc:mpylOe;) 15:30 389773 4501191 

Al.2 A~t6e; AvUVI1l cnCW05polloolC; 14~00 388791 4506202 

ye<j>upac; npoe; AeTJva 

A14 A~t6C; AvUYnj ooua,e; yeq:mpac; npo<; 13:00 386273 4509220 
I 
I ilH.A.a, fw.Wt'tou 

A18 Ai;t6e; AvUYnj <PPUYflO:toC; 'BUl'je; 11:30 386421 4517009 

A20 Ai;tOC; A1CP01t6"Co.~OC; (Ku'tco Nl'jcri) 10:30 385549 4520631 
. 

A25 Al;tOC; Aonpoc; (BUA:roC;) 7:30 382817 4528336 

A27 A~t6<; P'USta. (Msy6.Aa. xcopu<pta.) 9:30 383364 4531844 

A30 Ai;t6c; Ka'tuYnj ytq>up~ A~lOUnOAl'je; 18:30 378627 4537398 

A34 A~t6e; ilcu1Cooao<)(; (<DapJillpmac;) 16:30 378595 4543951 

A35 A~t6C; AvuYnj OlJ~O~ KcrrlP-- PEJill 13:30 376588 4544558 

A39 A~tOC; Eusmvot(Au1CO~Ot) 8:30 377280 4550747 

AA2 Ap'tsuv- AvUYnj ytq>up~ autolCt"'l'to 8:00 387006 4506794 
! 

I AytU1C opo~ npoc; FYROM) 
, 

AB2 BapOapo~aol. BaA.'toxmpl (KnlJill. L.a.JlUPu) 17:00 387129 4506820 

AG7 f opy61tl'je; fopyo1tT]C; (AaSapaocC;) 14:00 373456 4535576 
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RHS (sweep~up) 
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'. 

Sampling.s hp 
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e RHS (full) 
• RHS, macroinvertebrates l physicochemical 
(J Macroinvertebrates, physicochemical 

o 
o 

~ 

AO~
... 
o 
o 

o KllPtilS -!i£ xu Gt1ttUa ~£ty)!Ur{)A-lWtm;. T-a -<l'T\-!i£fa A g(Vlll<T!OV A1;L6 xu O11/!Eta AB..
 
<ITO BapOap6lkwL m aTlllfi{1l AG.. GTOV fopy01tT] Kat 'to aTlll£io AA.. 01"0 Aprt;av

kylllK- Af.llh:oflo
 
Map of the sampling points. Points A... are at Axios river, points AB... are at
 
Vardar-QWlsi, points AG.. at -Gorgopis and AA... at Arjan-Ayak-Amatov-o.
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2. YAtKU Kat ~teOOOt 

fLa 1T]v upl'ypaCPTt "Cwv CPUcrlKOXTlj.llKcOV KaL XTlj.llKcOV 1tapa~"Cpwv XP11crlj.101t01TtEhlKav 

11 Elcpj.loKpacria, "CO pH, 11 O1YylC€v"CpW<YIl "Cou 01aAUj.l€vou o~U)'ovou (D.O.) Kat ° 
KOPWj.l0S <Jc OtaAU~O o~U)'ovo, "Ca aLwpouJ,l£Va <HcpcO:. (TSS), "Ca OlaAuj.l€va <J"CcpcO:. 

(TDS), Tj uy{J}ylj.lD'tTl"C{l, 0 <ptOOq>apo<; a1tD "Cu op8o<pro<Jq>aplKa., Kat "Co a.~(£)"Co cmo ru 

aj.lj.lWvtaKO:., vt"CPcO011 KaL vt"CP1KQ.. 

fLa TIJV Uplyp(l(PTt "tWV UOPOj.lOPCPOAO'ylKWV xapalC'tTjpl<JTIKcOV Eywav j.l£"CPTt<Jct<; P0Tt<;, 

1tapoxfl<;, ~O:.ElOUS, nNl"tou<;, crnj.l11<Y1l "tl]<; UOPO~ta<; Kal1tapoxEltaS ~Nl<J"tl]<YIl<; Kat 1T]S 

m)<J"ta<Yll<; "tOU uno<J"tpWj.la"tOS. 

fla "tl]V uplypacpTt "Cwv ~LOAo'Yt.lCcOV XP11crlj.101tOlTtEl11Kav "CU ~CVEllKa. j.lUKpoacrn:ovouAa 

Kal 0 EMTjvtKO<; OtiK1T]<;. 

To m)<J"tl]j.la Ka"taypaCPTt<; "Cwv 1tO"CO:.j.llWV CVOlat"tl]j.lO:."Cwv RHS (River Habitat Survey) 

XP11crljlOn01TtEl11lCc yta va j.l£"tPTt<Jcl "ta ano"tcA£<Jjla"ta "Cwv uOPOj.l0P<pOAoytKcOV 

OlUOllCUcrlWV, OTjMOTt va uprypa.'I'cl TIJV nOlO1T]"CU 1T]S OOj.lTt<; "t(£)V CVOlat"tl]j.lO:."twv lCaL 

va cKnj.lTt<Jcl "CO PaElj.lo "tpononolTjaTtS "COU<;. E1t11tAtov "Co m)<J"tl]j.la RHS a1to"CcMl j.llU 

lCaATt npo<J€yyt<Yll <J"tl]V avayvwpl<Y1l "twv m.S<Jcwv nou otXB"CUl "Co no"tO:.j.ll, 01tWS 

ncpl'YPO:.cpB"tal <J"tl]V OOTjrta 2000/601EE, mo napO:.p1T]jla II, <J"tl]V napO:.ypacpo 104.. 

H OU<JXETI<YJ1 "Cwv napanavw 8ytVB j.l£ <J"taTI<JTIlCii c1tCSBpyama lCat 11 cpj.ll]Vtia j.l£ 1T] 

~oTtElB1a YBwypa<pllCwv ou<J1T]j.lO:."twv 1tA11PO<POPlwv (GIS). 
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~(J1KOmJUKO:, Xl1JUKO: (J'TOlxEia 

L1:0V I1ivUKU 2.1. q>UiVOV1:Ul 01 nup6.~1:pm nou !1£M:nl8rlKUV Ku8roC; KUl 1:U OpyUVU 

KUl Tl ~80bOC; nou UKOA.oU8118TlK£. 

IHvaKa~ 2.1.	 Ot napc!.J.l.crpOt Kat la UAU<CL, ot ~eOOOl nov XP'l1<J1I.l.0nOlillhlKUV 11.0. LOV 
npOO{)lOPl0l.l.0 10US 

The parameters use an t e instruments, met 0 s employe d for t he assessment. d d h . h d 

napa~t'Tpo~ OpyavUlUAtKa Mtoooo~ - BtPhoypa<pla. 

D.O. (%) 0su'Yov6~'tpoYSr 55 

D.O. (mg/I) 0S-U'YOVOj..l.e'tpo YSI 55 

8ep jJ.oKpacri.a. 09rY0v6~'tpo YSI 55 

AYW'Y1JJ.Onl'ta nOA:U~'tPO Metler Toledo' 

TDS IToAUj..l.eTpO Metler Toledo 

APHA 1985 

TSS <l>iA.Tpa 0,45 IJ.ID 

pH pH-j..l.eTPO WTW pH 95 
_.3P04 SHIMASDU UV-1202 

-.IN~ SHlMASDU UV-1202 APHA 1985 

-'lN02 SHlMASDU UV-1202 APHA 1985 

-'~O3 SHIMASDU UV-1202 APHA 1985 

01 cr1:a8 lJ.oi O£l'YlJ.U'tOATl\jfiu<; 'tCOV q>U<J1KOXllIl1KcOV, Xllll1KcOV KUl ub polJ.Opq>OAO'Yl1<cOV 

l1'tuv 16 KU1 l1'tUV 01 ib101 lJ.£ UU'tODC; 'tCOV IlUKpoucrnovbDACOV KU1 01, O£l'YIlU'tOATl\jfl£C; 

EYWUV 'tuu'toxrOVU. 
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:ETOlXd( 1)OPOJiOp<pOWyla<; Kal PAaCJTll<nJ<;
 

H I-t€1:P11<Jll TIlS por,S Kat 'tOU ~o.BouS EytV£ 1-1£ TIl XPr,011 'tOU POOI-1£'tpOU, 'tU1tOU Swoffer
 

2100. H IlSBoooS U1tOAOyt,<JI-tOU TIlS 1tapoxfjs <JTIlpiXTIlK£ <JTIl IlSBooo 1tOU 1t£p1.'ypo.cp£'ta1.
 

ano 'tOuS Home & Goldman (1983). To 1tA.6:ros TIlS K01TIlS 1-t£'rpr,B11K£ 1-1£
 

I-t£'tpo'tawia T1 KaTo. £rnl-t11011, 01tOU O£V r,Ta.V 1tpO<JPo.<Jll-t1111 mu;vavn Oxe11.
 

H crU<J'ta<Jll TOU U1to<JTpcOl-taTos Eyt,V£ Ka'to. Ernl-tll<Jll <J£ 1tO<JO<JTU Ko.AU\jlllS TIlS
 

Emcpo.vE1.as OEtYl-ta'toAll\jri.a.s- H KaTllyop1.Onoill<Jll 'tou U1to<JTpcOl-ta'tos EytVE 1-1£ TIl
 

lCAil-taKa Wenworth (ilivaKas 2.3.). H 1to<Jocrna.ta Ko.AU\jlll TIlS UOpO~1.US PM<JTIl<JllS
 

Eyt,VE Ka.To. £Ktll-tll<Jll- H Ernl-tll<Jll TIlS na.poxBtas ~AU<JTIl<JllS Eyt,VE crUl-tCPCUva. I-t£ TIlV
 

lCa.TIlyop1.OnOlll<Jll1tOU cpa.iVE'tat <J'tov IllvaKa. 2.4...
 

AI-tE<JCUS I-tE'to. TIl oElYl-ta.'toA11\j11a <JUl-tnA11pCUvomv 'to nponoKoMo oElYl-ta'toAll\jlias
 

l-taKpoa.<J7tOVOUACUV - CPU<JlKOXTWtKcOV (Epya<J'tl1p1.O ZcuoAoyias, TI-tr,lla B lOAoyia.s,
 

AIle) (Ilapo.PTlllla I).
 

IIivaKa~ 2.2. KAillaKa Wenworth "(la TIl KaTIl"(opt07l:oillOTJ 'tou l)7W<nprofta'tOe;. 

The Wenworth scale used for the categorisation of the substrate. 

KGTTl'Y0Pio. t)1tO(fTproJiG'tOC; Mtye90S OroJiGTlOirov oe mm 

rAvS < 0,0625 

A.~·I.I·lOS 0,0625 - 2 

A8po ~1lJ.UI 2-4 

XUA.baa 4-16 

KpOlCCr.A..cS 16  256 

OyKOA.leot > 256 

mvaKa~ 2.3. KaTIl"(opw1roillOll TIle; 1rap6x8tru; ~A6.cr'tllOlle; 

The categories used for the cover of the bank vegetation 

llap6xew J3Mtm]<J1} 'EKTo,<rl} Kult>\jIllS TTtS Ol£1tlcp«vt lO.S 1to'taJi0l> -<Jx9t}s 

Ka.eoA.ou 0% 

AiYll 1-33% 

METpW. 34  66% 

TIollfJ 67 -100% 
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BEV91KO: ~(lKpo(l(f1t6v51)J,.,(l 

Tu pcv8lKa l-LaKpOUO"TCOVDDAU £/-l.m:pucA.dovTal cu<; l-tE80DO<; £KTIl-tTjO"Tl<; TIj<; PWAOYUcT\<; 

TCOlOTIjTa<; 'WD V£pOU O"TIjV ODTjyiu 2000/60/EE. 

H l-tE80DO<; mJAAOYT]<; 'rCUV pcv8lKcDv l-l.UKpOUO"TCOvDDACUV U<pOpOUO"£ TIjV Tjl-l.tnoO"onKi] 

l-l.E80DO 'rCUV "three minute kick and sweep" (Armitage et al., 1983). H l-tE8080<; 

O'uviO'm'rat O"'rTj KU'rUKOpD<pTj 'rOTC08ETIjcrTj 'rTj<; UTCOXTj<; ('rUTCOU Armitage, £TCl<pav£lu 

575 cm 2 , UVOlYl-tU nopcuv 900 nm) 0"'r0 £mm::80 'rOD 7m8l-t8vU, cvavnu O'TIj pOT] Kat 

O"TIjV UVUl-tOXA.cDcrTJ 'rOD DTCOmpcDl-tU'ro<;, l-lnpoO"'ra UTCO TIjV UVOlX'ri] unOXTj - W:: 'r0 n68l, 

yta mJVOAlKO xpOVO 'rplcDV A£TC'rcDV C~xi]l-l.U 2.1). To XPOVlKO 8laO"TTIl-l.U l-lTCopd vu 

8taO"TCucr8£i Kat 0"£ l-tlKpO'r£pu DlUO"'ri]l-tU'ru, npoK£l~oD vu ATj<p80uv 8dyl-l.U'ru uno 10 

8DVU'rOV TC£PlO"O"O'r£pu CV8tal'rijl-l.U'rU (Ul-tl-to<;, pA<icrTIjcrTj, vTjO"i8u). M£ TIj l-l.E8080 cm'rij 

£X£l unoAoytcr'rd ncu<; ~£<P£l)Y£l 10 10% 'rcuv OlKOYCV£lcDV 'rOD unoO"'rpcDl-l.U'ro<; (Armitage 

etal.,1983). 

L:;(1'U.lU 2.1.	 ~;(11f.l(n:l101 U1T£tKOVlCJll 'IllS u1T6XllS Almitage 1Cut TTIS £lpuPIJ-O'YT]S 'IllS.
 

The application of the Armitage net.
 

AKOAOu8TjO"£ mJv'ri]PTjO"Tj 'rCUV 8£lYl-ta'rCUV 0"£ DlaADl-lU <POPl-l.OAll<; 5% Kat UVUYVcDPlcrTl 

'rO.)V D£lY/la'rCUV, 0"'r0 £PYUO"'rijpLO CU<; 'r0 £n{TC£DO TIj<; OlKOytv£lU<;. LTIj mJV£X£lU 'rU 

8£80l-l.8vU 'rCUV SQ)(OV unO'rEA£0UV TIj pucr"l 'rTj<; PU8l-l.OAOyTjcrTJ<; Kat KU'rum~Tj<; 'rOD Ku8£ 

0'ru8l-t01) 0£ KUTIjyopiu, 0UWPCUVU l-l.£ 'rOy EAATjVlKO i1dKTIj (Ap'r£l-l.la80D, 0"'r0 

£K80'rijpw) (I1upap'rlll-lU V). 

Tu cr"ll-l£{U 8£lYl-lU'rOATj\jliu<; P£v8lKcDV l-l.UKpOUcrnOVD1>ACUV T]'ruv 16 Kat u<POPOUO"uv 13 

0"'ru8l-tou<; 0'rOV A~lo Kat 3 O"'rOD<; TCupuno'rUl-l.OD<; 'rOU. 01 0"'ru8l-l.O{ £TClUX8TjKUV 

0"'rpUTIjY1Ka'ruxuiu, l-l.£ PT]l-tu 3,0'£ uvu<popa )..l£ 'rOD<; 0"'ru8l-l0U<; 'rOD RHS. 

32 
06/08/2010Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



££ 

'xn:oriD?'(3WlLXl XlW "£ 011Y'(1;>d>3)l ow 1"013i\}"Od> S(T)1L9 '"01"OriD1;>d31Lrl<W 

"Orlwi}.dX i\().08X"Oi3 "Oi\ i\().OdOlLrl 'lmtL '"01"Og9-"01i\o?d "01D Sl.tD(T)i\1;>Ado l}Xd"O lpl1i\3A mri 

S(T) i\9-08l1101L0rlWUdX Xli\ i\C).OdOlLrl i\C9)ll"OD(T)ri i\(T)~ S~lri"oi\(lg "Og~Orl S(T)rl9 'OrlW9rid"Od>s 

1;>)llI\3A l"Oi\}3 I\3g JJlI o~ (686 I) pu~suMol i\0~ sri 'S(T)ri9 '"Oi\(T)d>ric)':1 (ld8:)UOJ 

mnnU!luoJ l~i\m) i\C9rl"0101L i\(T)~ SmsX?i\<W Slu i}.Xd"O i\lu Srl 1.w381M"O l})lldmi 3D 1"O~sXd? 

ClOlL U1;>)l '~lXd"Od3'1 lXli\}3 l;ucm S0908?rl H 'i\C9rl8XlW i\(T)~ lLClOd)lA SD "ODSrl1;>i\"O 9~DODOlL 

S(T) Snlu910rio Su SD"Odd>?is S!UIlJ -AtUH Slu)lpg 0 l"O)l SOl"Orirl1;>dAOdgl\3g ClOl i\C9ri8"OW 

i\(T)~ C).i"01sri 1;>dod>mg i\lu mA i\(T)"(Clgi\91LD"O S3'13i\?AO)l10 SSi\Cl{lC).31LCl Su S"Oli\09-J\)llSg"OW)l 

1"O)l Xli\?rlOgSg "Ol 3DCl"(?i\"O l~dlli!S S0908?ri U m3X?i\<W lu:1 '('17661 ')[:)~M.rnA\. 7f? )[lBIJ) 

Ss~lu9i\10)l SClO~ S?)l18i\3g Su SOdlL S(T) SClO~ 1;>~lu910rlO i\lu sri "Oi\(T)d>rl9-D i\cpri8"OlD i\(T)~ 

'Oriri"OdA9d91\39 3)lluD~"OrlUXn l"O)l i\(T)"(Clgi\9lLD"O i\(T)~l;uOi\lO)l i\cp)lu3d od>mg i\(T)~ 9-i"Ol3ri 

uDlqOlLOg'OrlO lpllXd"Od3'1 i\lu mA S)lU8i}.101L0rlwudX .'C 1'~ 181U!ld O~?)l"OlL 9)lUDU"OW 0l 

'"Og}i\"OlL ~181\3g lu i\Cloj1;>sdI..ut3 

ClOlL SSMOA1;>d'OlL lOdS~9)llW1d08"o)l 10 i\C).08md01gnodlL "Oi\ }3dOlLri "Oi\OrlcpMod131Lri3 

uricpM lu l"O)l l;uCl"O og08?rl lu 3W '(8661 ')[BB1H 18l) '0''17 O:)OUBJ "Oriri"OdA9dlL 

o~ 91L"O (s~sApmy ~:)u~PUOdS8ll0J It~:)~ou~J) i\cp1X10~DUi\ \f i\CP)l1i\Oi\"O)l Sl.wCl,,(1;>i\\f 

Slu unl}dX lu sri i\"o)lU89-"('Oi\"O 'i\CPrl8'O~D i\(T)~ 'i\(T)dl,?ri"Od"OlL i\CP)llrlUXO)lWCld> i\(T)1, l"O)l 

(( 1+x)UI 3D S3i\?rlmWrlUXD"Olsri) i\(T)"(9-gi\OlLD"Ood)l'Ori i\(T)1 ~x~l i\(T)1 9-i'Ol.3rl 51SD?XD 10 

'Tv "Orli}.X:1 OlD 'V 011Y'(1;>d>3)l 

OW 1;>)lUCl"("Oi\"O 1"Ol3d>1;>dA1d31L i\(T)11;>TiluD<WO)l10 i\(T)lri1;>WlL i\(T)1, "Ollu9191 (T)i\1;>lL'Od"OlL 

H '(0661 'tmq~nb3) S'Og}i\"OlL SUl ltD38i\9-D UW l}"(og"Ol3ri ~mg"Ow 1"O)l l}X3i\<W lu 

13)}d(T)MXli\'O '"0138~i\\f 'SOl,Xlril;uD<W ClO1rl1;>lOlL S91\3 i\(T)l,1;>riuril, i\cp)lu3doromg i\(T)1, ~"0131i 

i\CPrlDCl8U"(1L i\CP)l181\39 i\cpl.1d)lmg uid'OlL9-i\lu 131?80lLCl I\3V 'u,,(,,(1;> mri 91L'O S'Ollu9i\10)l 

Smrl Sl}Xogmg Slu md9 m 'Oi\?riD1i\uro'ODmg l"Oi\}3 I\3g ClO1L9 51SD9-"('Oi\'O S?)llAO"(0)l10 

mA u,,(u,,(,,(1;>W)l l"Oi\}3 ~mA S)lU8X?'(llig 'SUDU}OlLOg'OrlO lpllMSl lXli\}3 Azznd H 

'(8861 ')[BBIH l~l) O:)OUBJ 

1'O)l (0661 'lmtT!nbg) Azznd '181U!ld :i\(T)l?)l'OlL i\cp)lUDUmn i\ooTiCli\CPrl0 i\(T)1, SlSD9-"('Oi\'O 

S?)lUi\oA'Od"OlLCl"(OlL 10 i\"o)lU8i}.101L0rlwUdX i\(T)i\?rlogsg i\(T)1, "O}D'OAdsiSlLS ~unU"01n lu mJ 

DJDDAd3331L3 I}.XU-DU-Dl.'1 

06/08/2010Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



KaTaypa<pi) 'nov 1toT<i~10)V eV&lal'Tll~<i'T(OV, River Habitat SUn'ey (RHS). 

LTT]V napoD0a cpya0ta XPTlO1!lOnOti]eTlKc 'W RHS 0TT]V EK000Tl 'tou 1997 

(Environmental Agency, 1997). To RHS civat blla 0'\)0lT]!la cK'tL!lTl0TlS TOU 

xapaKTllpa Kat 'tT]<; nOtOTT]Ta<; TT]<; CPU0lKl]<; 00!li]<; evos nOTa!lOD. Anap'tt~C'tat ano 4 

otaKpmi 0'tOtXcta: a) ~ia !lEeOOO Kamypacpi]<; nou aKoAou8£t'tat 0TO n£oio, ~) !lia 

TjAcK'tPOVtKll ~a0T] bcOO!lEVCDV, onou Ka'taxcopchat Ka0c vEa Kamypa<pi], y) /1ia 

!ls0000<; cK'tt!lTj0Tj<; 'tT]<; nOlOTT]Ta<; TOU cvOtal'ti]~aTos TOU nOm/10D Kat 0) !lia !lEeOOOS 

m:ptypacpi]<; TTj<; SK'ta0Tl<; 'tCOV 't£XVT]'tcDV 'tponOnOll10£COV nou anaVTODV 0TT]V K01'tT] 'tou 

(Raven et aI., 1998) (0Xll!la 2.1.). 

I:XrlI-1U 2.2.
 

rrcprypuq:>~ TOU Tp6noD
 

A£LTODpyiw; TOU RHS uno TOV
 

Raven et al.l998 (6.aKO~,
 

2001). 

An introduction to how RHS 

works, by Raven et al.1998 

(Dakos, 2001) 

, 
f:i: HS 4To.8jJo,; 

roOm IJfi~('<;TTt1TOVO') 

-l! 
~lI:t X~io; 1'T::;~I,:;'1)&0qi'JO: ~\lT6 x,;.pr::.; 
~Pj(Kt~~~ .roITfl';.lit' C1JtTP,). f:;h·fOTI. 

V£Qf.o'{·r,... Kt.. 6~t(,)V. }Pf't~TI)~ \,I)~ 

B);(l'115toqi·.'t.w--. r-3«t\JoJ nW~(lI1';~ R'HS 

r 
!V'll<plr:trl ;"~p".«rrpfUJ 

~T((~J ~a~~ vymp&lJCtIO-I 
lTl)T\,(!JIO\.l nmou 

~ 

EKri}.f'(J't, Th:J1oTrlToJ; ~V~Il)lTrlJr)lc,;
 

EnlJ.lrr:rq rp';:'TTOTfOfr,:rf)';:: \,,, IOJ Tr~v;
 

H E!lcpa0Tl TOU RHS clVat 0TTlV n£ptypacpi] Kat 6Xl 0lT]V £p/1Tlvcla (McEwen et aI., 

1997). H /1£0000<; nciSiou RHS Exn 0x£01a0u:'1 yta va napaolo£l nATjpocpopi£<; 0X£llKE<; 

/1£ 'tT] CPU0lKl] 00/1l1 !lla<; KaeOpl0/1EvT] O£lY/1a'tOATjnUKr,s £mcpavna /1l1KOU<; 500m 'tCOV 

nO'ta/1cDv 0£ /10PCPl1 Ka'tuAATjATl yta 0'tau0uKl1 avuAU0T] (Fox et aI., 1998). Ot 

OlaOlKao1c<; 'tTj<; Kamypacpr,<; n£olou EXOUV oOKl/1a0lcl Kat Kael£pco8ci ~0a ano 

£K't£'tU/1EV£<; OOKl!lEs Kat UVUAD0£ts 'tCOV O£OO!lEVCOV. To RHS OCV ananci 
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e~e181KE1)~e~ yvrocre~ yeffillOpcpoAoyia~ il ~0't<lV11Cfl~, Ollffi~ anauei aKpl~8cr-raTIl 

aVayvroplO11 -rffiV YVffiP1crllci'tffiV noo nepffixov'rU1. cr'to npffi'tOKOMo Ka'taypacpil~ -rOU 

TCe8iou (Raven et al., 1998) ( IIapapTIllla III). 

H n01on1Cfl eJcr1Il11011 ~acru;;e'tal cr'to «A.t:l'tOUPY1XO» EY81aiTIllla OTCffi~ au-ro 

npocrcyyi~e'tat aTtO 'tOY Harper et al. (1995) Kat <ruy1CEY'tproVe'tal cre cKdva 'ta 

xapa1CTIJPlcrnKu TtOU aVTI1tpocrffineUOUV 'tfutou~ !lCIlOVffi~ffiV -r1l11IlU'tffiV nO'tallrov TCOU 

etVUl -ilit«h€p<l €OO.t<JeTj't01. <J€ avep<OTtO"(€V€U; 'tpo1t01Wlft<J€~ (Raven et al., 1998). 

H Ka'taypacpll cr'tO ne8io neptA.all~avel TIl crullTtA,llPffi011 -reu npffi'toKoUoU 

(iiapUPTIllla I) nou cruvOA,lKU nepffixSl 246 ne8ia. H Ka'taypacpil eival opyavffi~ cre 

Mo napill11Aa e1ritre8a: cr'ta 01111cia iliyxou (spot-checks) Kat mov iliyxo~ 

cruPffi011~ (sweep-up). Ta O11JlCia et.i:yXou eiVat Ilta a KOAoueia MKa 81a't0llrov 

(transects) EYO~ Jl8'tP01J TtNi'tO~, KUee'ta cr'tO KaVUA,l Kat cre anocr-ra011 n:svi)y-ra Jl8-rPffiV 

Ile'ta~u 'tou~, Ka'tu llilKO~ 't01J KUVaA,lOu. 2:e a1J'tu Ka'taypucpoV'tat JlC naYollOtOWTtO 

'tPOTtO 0 WTtO~ TIlC; pOllC;, 11 cpU01K1l oOllil KavaA,lOU Kat OX011C;, 01 avOpffinoYEYeU; 

-rponono1.i}cr€~, 01 xpil<Je~ "fll~ Kal Tl 80llil TIlC; ~NicrTIlcrTl~ (~Xlllla 2.2.). On OEY 8;(el 

neplypacpd cr'ta O11!lCia eAiYX01J Ka'taypUcpe'rUl cr'to 'tlllllla 'tou eAiyXou cruPffi011~ !lC 

emnAiov cr'tolXeia EYOlatTIlllu'tffiV OTtffi~ 8tvtpa Kat cruvoco!l€Va xapaKTIlPtcrnKu, 

;(apa1CTIJpl<JnKU pOll~, npocpiA OXOTl~ Ka. (IIivaKa~ 2.1.). T8Ao~ cr-ro Ttpffi'tOKOMO 

Ka'taypacpov'tat aKoll11 M11poCPOpieC; ;(ap-rrov OTtffi~ yeffiypacplK1l eE011, U\lfO~, KA.t011, 

cr-r01Xeia yeffiA.oy{a.C;, 1l0pCPilno'tallou, Jl8011 e-rilO1a napoXTl, nOl6'rTl'ta VepOU (Naura & 

Robinson, 1998). E8ro XP1101Il0TtOlile11KUV XUp'te~ fYl: 1:50.000 "fla 'ta -ronoypacplKu 

Kal ycffiA,O'y1KOi XUp'teC; 1:50.000 "fla -ra yeffiA,O'y1KU. ~'tolXeia TtapoXTl~ A,llcp011Kav ano 

TIl ~l~A,lOYp<l<p{a (Aa~apilio1J, 1998) Kat me; Tt010TIl'ta~ V€pou XPTl<Ylll01WllleTlKav a1J'ta 

TIl~ Ttapoucra~ lleAiTIl~ "fla ocra O11!lCia EytVe npocrblOplcrll0C; TIl~ TtOl0'tTl'ta~. 

Ta 8e80~a· 't01J TtPffi-rOKOM01J Ka'taypacpil~ elcrUyOV-rat cr'tTl ~0.011 8eOO~ffiV 'tOU 

RHS. ~'tTl cruv8XSlU unoA.oyU;;oV'tat 01 b£ilcre~ Tt010'tTl'tac; HQA Kat 'tpoTtonoiTlO11~ 

HMS. AKOA,OUeffi~ y{Ve'tat cr'6yKP1011 't01J cruyKeKplJl8v01J cr'taellou 8aYlla'tOA,Tl\lf{ac; !lC 

au'toUs Tt01J ~Tl UTtUPX01JV crTIlv pa011 be80Il£V{j)V Kal. ano-reA,OW -rou~ <Jw.ellou~ 

avacpopu~ (~XTllla 2.2.). H cr6yKP1011 Ilnopd va acpopu TIl crnavtO'tTl'ta Ko.no\01J 

xapalCTT1plcrnKoD TtOU Ilnopd va 8Xel 0 cr-raO!lO~ cre crUyKP1011 IlS 'tou~ unoA,011touC; TtOU 

~p{crlCOV'tat crTIlV yecorpacpuC11 KA.illaKa nou llaC; EYOlacp8pel (e1ritre80 VOIlOD, A.t:KUYll~ 
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anoppoYj<;, n€pupspctUC;, €8VtKO). H nllYj 10D bEiK111 notOl111U<; HQA <JDYKpiV€lat llE 

aU1SC; 0lloicov -runoD <J1u8110U (nupoxYj, U\VO ll€lPO , di<Jll , unO<J1U<Jll uno TIC; 1[l1YSC;, 

D\jfOll€lPO nllYcOv). 0IlO{COC; A€t10UpyEi Kat 0 bEiK111<; lpononoill<Jll<; HMS. 

Ot UAAUYSC; nOD E"(WUV <J111V nupou<Ju €pyu<Jiu <J111 1l€8000 a<pOpOU<JUV Kanot£C; uno 

TI<; XPTl<Ja<; "(11C;, onOD 10 Moorland/heath UVrLKU1U<J1a811K£ uno 10 UypOqrtAO ba<Joc;, 10 

Coniferous plantation SYWE oa<Jo<; KCOVO<pOpcov, €t<JTlX811K£ CDC; xrTl<Jll 'YllC; ° 
EAatcOvuc;lullnSAt Ku8coc; Kat 11 UllllCOOll<; E.K1a<Jll. Tu £t<JpaAAov1U ~cvtKa <pD'rLKa dbll 

UVTIKU1U<J1Yj811Kav ano 111 BpCJ)IlOD<JU (Ailanthus altissima) Kat l11V aKuriu (Robinea 

sp.). Eni<JllC;, <J1U SCOU EYWE KUluypa<PTl IlOVO '"COw n111vcov Kat 811AU<JnKCOv nOD 

nUpUl11PTl811Kav KUla TIC; COPEC; nOD YW01UV 11 KumYPU<PTl ytU lU unOAOtnU <Jl0tX£iu. 

To Il£"(UAO ll£tOVE.K11111U <J111V napoD<Ju €pyucria EiVat 11 EAAct\jfll <JX€TIKQW o£OOIlEVCDV 

uno UAAU nOlUlltu. L111 McyUAll Bp€1UV{U <J1U8110{ oaYllU1oAll\jftCOV yta Ku8£ 10 km2 

E.X,ODV KU1UYpU<pc{ llE 111 llE8000 RHS. Ot <J1JVOAtKU 12.000 <J1U8110{ unolEAoDV 111 

~a<Jll lCJ)V <J'mellQW uva<popac;, EXOUV €t<JaX8E{ <J111 ~U<Jll b£ooW:VCDV Kat <J1JVl<Jl0UV 

Eva 1l0VUotKO uVTInp0<JCJ)nSUTIKO oEiYllU HOV XUPUK111Pt<JTIKQW '[coy n01UlltWV 

cvotat11111Q.'[CJ)V (Naura & Robinson, 1998). 

10m 

1m 
"'. Xp~OTI y~~ crs 5m UltO TTl 

, lCOPU<p~ TTl~ OXe1]~ 
... 

"-.... 
60P,~ p/.amflcrTI~crg 1m UltO 

" .. "tfiV KOPU<p~ lfl<; OX91]<; 

" 

HmO! 
BMm1](nl~ 

cr'w lCUV<iAl 

~_·.t--·--·1 
60P~ pMm1]cr'l<; crl'. 

1m (mo"to lCUVU),l i 
" "', 

'" 'II ". --, -'- ... -', ~', 

-'. 
<1JUCf1KU XUPUKTTlPHJTIlCU 

lCal <6lto~ ro~~ 

!:xil/1U 2.3.	 KCtTCtypa(jnl GTOIXElmV ooP1'Js EVOlUlT1'JpCtTOS (Raven et aI, 1997). 
Features recorded at RHS spot checks (Raven et aI, 1997) 
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n ivaKas 2.1. Kupta crTOtxda TCOU mlAMyoVTat Kata tT]v Kataypaq>ij t'll~ OO)lij<; tOU TCOta)lOu 
Main features that are collected during the survey. 

XapaK'Tljpes nou KaTaypaq>OVTal 
'ETa 10 01\ flEia sl.tnou 

(spot-checks) 

'El.E'noS O'o.proO'TJS 

(sweep-up) 

Kupiapxo UAtKO uTCocrtpcO)lato<; * 
Kuplaplo VAtKO OX6'1l<; * 

TUTCm poij<; Kat mlvaq>£u; xapaKtftPE<; * * 
TpOTCOTCOtijcrEt<; OX9'1l~ Kat KOlTTj~ * * 

~O)lij PA6.cr't"'1(J'Il~ OX9'1l<; * 
TUTCOt pNicrtTJ(J'Il<; KOtt'll<; * * 

IIpoq>iA 6;(611<; (tPOTCOTCOtllJl£vO Kat )l11) _ ..• * * 
IIapox9ta Mvtpa Kat cruvaq>ij xapaKt'llPtcrttKCt * 

XapaKtTJptcrnKu K01't"'1<; * * 
TEXV'lltoixapaK't"ijpe~ * * 

~ta(Jt6.cret<; otatoJlij~ tOu TCOta)lOu (KOlTTj, OXge<;) * 
XapaKtT[ptcrttKU totUlTEPOV ev&taq>£povtO~ * 

Xpijcre~ Yll<; * * 
IIpopAij)lata aTCO opacr't"TjpWtllt£<; * 

ZcOa * 
3eVtKll (Etcrp6.Movra) qmnK6. dOll * 

H 8KUIlT)<J11 'tll~ OOIlTt~ 'tll~ 1Wt6'tll'ta~ 'tcov 8VOtat'tlllla'tCOv ytVf;'tUt Jlf; 4 'tP01WD~ (Raven et 

aI., 1998). 

1.	 Av 0 <J'ta9Jl6~ 08tYlla'toAT)\jfia~ 8ivat avayvcopt<JJl€v11~ 8~atp8uldj~ not6'tll'ta~. 

'O'tav f.Xf;t 8V'tf;AcO~ q>Ucrtldj OOJlTt Kat <J'tOtxda <J'tllV KOt'tll, Kat anoKAct<JUKa 

qmcrtKf.~ i) T)Jlt<PU01Kt~ XPTt<Jf;1A; YT)'; yl)PCO 'tou. 

2.	 Av 0 O"'ta9Jlo~ D\jI11Ait~ a~ta~ 8VOtat'tllfla'tCOV <J'tllPlSf;t 'tYjv a~ta 'tOD <J'tllv 

napou<Jta 'touAaXL<J'tov 1 cr1taVtOu qm01Ko'O xapaK'tYjpt<JUKO'O. l:navtO optS8'tat 

Ka98 xapaKTIlPt<JUKO nOD cruvav'ta'tat <J8 AtyO't8POU~ ano 'to 5% 'tcov <J'ta9IlcOv 

ava<pop6.~ <J8 IlID 0800~11 yf;coypa<ptK'ft ncpwxi}. 

3.	 Av 11 a~ia ·wu <J'ta9Ilo'O <J'tYjpi1;8'tat <J8 <J1tavto <JDVOua<Jllo xapaKTIlPt<JuKcOV, 

OT)Aaoi}, 1WU cruvav'tcOv'tat Jl6vo <J't0 5% 'tCOV <J'ta9JlcOv ava<popa~ <Jf; Jlta 

0800~ y8coypa<ptldj ncptOxi}. 

4.	 l:'tYj <Y6yKptO"T) 'tYj<; Tl.Jll1<; 'tOu OdK'tYj HQA fl£ au'tf.<; 'tCOV U1WAolnCOV <J'tU8JlcOv 

ava<popa~ 'tou tOlOU rfutou no'ta/lO'O. fla va dvat 0 <J'tU8Jlo<; u'l'11AT]<; a~{a<; 8a 

npf.n8t va ~p{OlCt'tat <J'tO 20% 'tcov KaAlH8pcoV <J'ta8Jl{Dv. 
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o odKTrj<; Habitat Quality Assessment (HQA) Ku80PlS£1"at uno 1"TjV nupODmu Kat TI]V 

tlCTU0T1 XUpUKTI]plCH1KcOV 1"COV EVOlalTI]/l(l't"COV UVUYVCOPlO/ltvTj<; OTj/lUVUKOTI]1"a<; ym TI]V 

uypm nuviou, nOD OlYyKEV1"pcOVOV1"at OTI]V Ka1"UYPuq>11 (napapTI]/lu IV). fm TI]V 

£7t£S£pyuoia 1"COV O£OO/ltvcov XPTjffi/l07tOli)8TjK£ 1"0 npoYPu/l/lU RHS Database 3.2. 

(Environmental Agency, 2000). 

flu TI]V £rn/lTj0T1 1"COV EVOlalTI]/la:tCOv O£ oxtCYll /l£ 'to O£iKTI] Habiotat Quality 

Assessment (HQA) npuY/lU1"011mi)8T]K£ £nl(}l(£\jfTj OTI] XcOpu 1"COV L;KOnlCOV, 1"OV IO'OA1O 

'tOD 2001, Kat tyw£ EVO£tlCTtlCij KU1"aypu<pi) RHS O£ 20 8to£t<; KU1"U /li)KO<; 1"OD ASlO'O, /l£ 

TI]v 10m 1"UKUlCij OTjAUOi) 01"pUTI]Y1KU TOxuia. A:Jr0 aD'tt<; Kpu'ti)8TjKUV ym £n£S£Pyuoiu 

/lOVO Ot 12, £<pooov 01 Aol1C£<; OEV i)'tuv cruYKplm/l£<; O£ nupoxiJ, D\jfO/l£1"PO, KA.1CYll Kat 

UnOO1"U0T1 uno TI]V 7tTJy~. 

H £Kn/lTjOT] 1"OD pa8/lo'O 1"p07tOn01TjOT]<; 'tCOV EVOmHTj/la1"COV £7tTJP£a!;,£1"at uno TI]V unup~Tj 

Kat 1"0 /lEy£80<; 't£XVTj1"cOV 1"P07t07tOti)0£COV. Ot 'tp£l<; lCUPW1"£POl TOnOl 1"p07tOnoli)0£coV 

Eivat: EV10XUO£t<; OX8Tj<;, Oum8E1"T)OEt<; n01"u/lWv i) 1"/lTj/lU1"COV 'tOD<; Kat E'A£yxo<; OTI] po~ 

'tOD v£po'O. H 7t000UK07tOiTj0T1 TI]<; £mopaoT]<; yiVE1"at Ilf: 1"0 odKTrj Habitat Modification 

Score (HMS) (nupapTI]/lu V). 'Onco<; Kat o'tov HQA 0 OE1KTI]<; HMS DnoAoYlSEl 

UVUKEl/lEVlKU TI]V 1"£XVTJ'ti) 1"pononolTjoT] OTI] <pDmlCij OO/li) 1"OD 01"u8/lo'O, E<pUPIl6!;,OV1"u<; 

tvu DnOK£1/lEV1KO cruOTI]/lU KUVOVCOV pa8/lowYllOll<; O£ O£OO~U nOD Ol.>AABX8TjKUV 

(Raven et aI., 1998). H u~iu Kat 1"COV 0'60 OE1K1"WV EyKEnat oTI]v cruYKPlO~ 1"OU<; /lE UAACOV 

01"a8/lcOv 1"OD tOtOD TOnoD. I1EplOOO1"£pE<; AEn1"oJ.iBPElE<; Kat optO/loi 7tOD U<pOpO'OV 1"0 

npunOKOAAO KUtaypU<pi)<; DnuPXODV OTI] Ol7tACO/lUnlCij Epyamu 1"OD ~UKOU (2001). 

KU1"UYPU<PE<; oapcooT]<; RHS (sweep-up) EYWUV OE 156 ano 1"a cruvoA1Ka 158 1"/l~/la1"U 

500m 1"OD EMTjV1KOU 1"/l~/lU1"O<; 1"OD lCUpico<; no'tu/lo'O 1"OD ASlOU (Yill vu EAEYX8El Tj 

onuvtoTI]1"u). 001"000 nAi)pTj<; Ku'taypu<p~ /lE TI] xpi)CYll Kat 1"COV oTj/lE1COV EABYXOD (check 

spot) tYWE /lOVO OE 38 Kat 8 O£ napuno'tuIlOD<; 1"OD (cruYKptOTj OE1K1"WV). H E7tlAOyi) 1"COV 

38 UD1"WV 1"/lTj/la1"cov EywE /lE o'tpUTI]YtKU TOxalo 1"P07tO, OTjAaoi) 11"/li)/lu ym Ku8E 4. To 

odY/la 'tcov 01"u8/lcOV dvat OE cru/l<pcovia /lE TI] O'tpUTI]YllCij OE1Y/lU1"OAT]\jfia<; 'tOD RHS 

nOD npo'tEivE1"at uno 1"0 Environmental Agency 1"T]<; AYYAia<; 01"0 EYX£lP10lO 'tOD RHS, 

1"01998. H E7tESEpyUOia 'tcov o£oo~cov tyw£ OTI] PUOT] OEOO/ltvcov RHS 3.2. 
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To 8£f.la TIl<; n:OWTIl'ta<; co<; n:po<; TIlV cmavwTIl'ta 'tcov (J'tOtx£tcov ({}\E'{X0<; (JUPCOO11<;) 

avnf.!C'tcom(JTIllC€ f.!C TIlV €saycoyf} (J1)ylC€V'tpconlC01) mvalCa 07tOU lCa'taypu<pov'tat Tj 

c:ruxvoTIl'ta f} °f.l£<Jo <; 0po<; yta 'tou<; 156 (J'ta8 f.lOu<;. 

Q<; n:po<; 'tOu<; O£t1CT€<;, lCat €n:€wf} Tj <JUYlCpt<Jtf.lOTIj'ta an:at't£t wwu rimou (J'ta8f.l0u<;, Tj 

f.l£80oo<; n:po't£tvct TIl mJylCPt011 'tcov (J'ta8wov f.lc PCA (Principal Component Analysis) 

f.l6'taSu'tou<;. 6.TjMOf} va ~p€80uv Ot 100 n:ATj(JW(J'tcPOt (J'ta8f.l01 ma xapalCTIjpt(JnlCu 'tou 

€VO<; n:ou cA£rXc'taL Kun 't£'tow Of.lco<; n:POU7t08E'tct n:ATj8wpa Oc00f.l£vcov n:ou va 

f.ln:opouv va oW<Jouv aswffi(J'ta an:onJ'£<Jf.la'ta. 

fta 'tOu<; 38 + 8 (J'ta8f.l0u<; OTjf.lwupYil8TjlCe <pco'toypa<ptlCO apxelo f.!C (J't0Xo TIlV 

esalCpl~co011 'tcov Oe00f.lSvcov n:ou lCa'taypu<pTj1Cav. 

reo>ypaqHKa ~\)(JTftJ.1a't'a nATJPO<j)OplCOV (GIS) 

Ta aPXtlCa <J'tOtX€la Xap'twv n:pof}A8av an:6 'tou<; Xap'te<; TIl<; r€coypa<pt1Cfl<; Y1ITlP€<Jla<; 

~'tpa'tOu 1:50.000 lCat <JUylC€lCptf.lSva 'ta <pUM.a EUSCOVOt, KOU<pUAta lCat rIMW, ° 
~01:Jlf.l0<; Asw<; 'Vll<Pwn:otil8TjlCe f.le oeooflZva an:o ooPU<POpucfl €t1Cova Landsat 'tOu 1997. 

.I;fP1v e<papf.l0yil 'tCOV (J1)(JTTlf.laTCOv XPTj<Jtf.lon:otil8TjlCav Ta n:poypaf.lf.la'ta ERDAS Imagine 

$;D yta TIlV 'VTj<PWn:OlllCJTl TIl<; n:cPWXl1<;, 'to ArcInfo yta 'tU; On:01£<; owp8w<Jet<; 'tcov 

effi<pavetrov lCat 'to ArcView 3.2. yta TIlV n:apou<JlaCJTl TCOV an:o'teA£<Jf.lUTCOV (Favretto, 

1999). To Tpt<Joui(J'taTO f.l0VT£/..,o £ytve f.lc TO 3D-Analyst TTl<; ESRI. 
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Dapoucnu~oV'tat 'ta ano't£A£olla'ta TIlS 8£t'Y1laL:0~;rl\jfias 'tou AUyouo'tou 'tou 2000 nou 

ty1V£ Ka'tu Ili]KOS 10U EUllvtKOD 't1li]1laL:0S 'tou A~lOD Kat 'tON ~acnK6N napan01UWDv 

'tOU. Ta ano't£A£(Jlla'ta aq>opoDv (J~ q:mcnKoXTllll..K£S, XTllll..K£S Kat u8pOIlOPCPOAo'Yl..K£S 

napalJ£1pouS, (J'W ~lOAo'Yl..KU 8ci'YIl<l'ta, (J1a an01£A£(Jlla-ra 10U RHS, (J111 G1(l'tl..(JuKi] 

£nc~£P'Ya<ria	 Kat OW GIS. 

~O'lKOX'lJ1lKa KUllllJ1lKa O"t'OllEia. 

<D-u01KOXJlbuKOi napUU£1pOl.. 

Ta O£8oflEva 'tON cpu01KOXTllll..KcDv Kat XTllll..KcDv (J'tol..X£ioov nou IlE'tpi]8TlKaV o'touS 16 

ma81l0DS 8£1'YlluWAll\jfiru; 7tUPOuatu~oV1al.. mov DivaKu 3.1. Kat uncucoW;ov'tat 

'Ypacpl..KU O'tU ~la'YPullllu'tu 3.1. OOS Kat 3.14.. 

n(vaKa~.l.	 Ta 6pla TIl<; E.E.(KoUl~1~fjc;,1987) x:at 1a OEOO~a1(J)v q>V<n1<OXTl~tK6:>V Kat Xll~lKciJv 

1!(lpa!LSrpmv TIl<; OEl'Y~O:[Q).,;T)lPUu; 10U AuyoOO1:ou lOU 2000 1(01) tytVE aE 16 al(le~ou<; 

OEl'Y~(l10"'TWiac; Ka1a. ~fj1<o<; lOU AstOU Kat 1(uv 1[(lpanOTa.!Wlv lOU. ME MOVOU<; 
xnpaKTijpEC; O11JlE1.ciJvovmt Ot ~pijOEll; 1[OU U1[Epi}n(vouv 1n 6pln fj 1te; EVOEtK1t1<€I; 
rt~C; !Tl<; E.E. 
The upper limits of ED (Kuimtzis. 1987) and the data of the physicochemical and 
chemical parameters of the sampling in the 16 points along Axios river and its 
tributaries, August 2000. The counted parameters out of limits are bold. 

~ <:::: """E' E' 

!	 
~ ~ .... ..~ =.....	 ~-- ,- f,- .. -- OIl OIl OIl SIl~ ~::!?-Q OIl e~'0(1) e'-' '-' -! 

d 
~5 .., ~ 

~~ '-' ...,0 t'l ..,.3-~0d (I)rn 0:= 0~ 0a-'-'a> rnQ,i:l 0 Z Z Q",Q ,
< 
~ Eo-< I ~C1) IEo-< 

Q",Z Z Z 

·Opw. E.E 400 500 100 50 

EvliEllCTllC£l; >75% 6,5· 
25 50 25 

Tl~ E.E. 8.5 

134,6 10,6 2430 0,4328,1 63,4 + 5,2 10,42 0,65A2 8.81 4860 
123,5 9,6 8,67 28,3 829 415 97,3 219,6 23,94 0,68 1,02+A6 
108,2 8,41 1,338,50 27,6 762 381 118,5 57,5 11,93 0,57+AIO 

0,74110 8,8 8,54 27,1 753 383 53,8 24,52 1,13+ 68,0Al2 
110,5 8,84 91,2 0,768,29 735 369 + 52,3 22,38 1,0526,0A14 

+5,65 7,98 23,3 260 38,8 412,1 15,38 0,75 0,9768.5 528Al8 
88.2 7,44 284 125,6 + 7,84 0,757,93 23,5 30,0 0,87565A20 
79,1 6,73 7,96 125,2 10,42 0,9123,1 550 278 32,6 0,87+A25 
84,7 7,31 32,4 16,48 1,017,92 22,5 543 272 104,1 0,82+A27 

+125,0 1,52 1,0698,2 8,3 8,35 23,7 522 258 65,55159,9A30 
8,68 242 1,48 0,91100 23,2 474 80,1 + 18,2 3,818,40A34 
8,37 8,10 22,2 251 + 2,88 1,44 0,8895 85,6 49,9446A35 

+84,5 7,7 7,67 63,7 42,2 4,88 1,59 0,9019,9 456 233A39 
+ 0,89 0,224,26 8,49 786 103,0 46,5 0,2514 156335.3AA2 

77,7 23,7 28,4 27,6 7,71 0,386,65 7,61 468 0,89938AB2 -
317 91,0 0,23 0,25 0,0487 7,82 7,29 19,8 110,0632AG7 -
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AlO:YP<lJ.lJ.l<l3.1. o 1IOOOOTtalO<; Au'iyp<lf.lJ.l<l3.2. H CJUyK£VTpWCHl TOU 
Kopwp.6<; n.ov 16 btuA\)~tEvO\) o~1)y6vo\), crt: 

maSp6.lv ot: oi;uyovo. mg/I, (HOU<; 16 CJ1US,.W1J<;, 
The saturation The concentration of 
percentage in dissolve dissolved oxygen in mg/J 
oxygen. 

36 

-- .28 

20 

~- n 1112 •
AlO:YP<lf.lf.l<l 3.3.	 H SEppoKpacrla lOU
 

VEpm) OE °c (iTOU<; 16
 
01USpOU<;
 
oEtY!-L(;nohl~liw; 

The water temperature in 
0(, 

Ano TO ~16:ypa!l!la 3.1., LOU KOpW!lOU aE OlaAU!lEVO osuyovo, Kat TOD 3.2., TTJs 

aDyKEvTPCDOlls TOD VEpOU aE OlaAD).lEVO osuyovo, napaTllPEhat nCDs 0 cHa8!lOs !lE LO 

A1yOTEpO OlaAU!lSVO osuyovo Eivat 0 AA2, LOD ApTSav- Ay1aK. 0 am8).los aUTOS E1Vat 

aE KavaAi ~E 0Ta01~a VEpa Kat TJ !lETPT]Oll EyiVE TO npcoi, YEyovor; nOD EnlTclVE1 TT]V 

EAAE1\jfT] aE O~DYOVO. 0 AA2 !laSi !lE TOV A 18 ppiaKOvTat KaTCu ano TT]V EvoEiKnKf[ 

Tl).lf] TllS E.E. TOD 75% KOpEa!lOU aE O~DYOVO. 0 A18 pplaKETat 0TO av6.vTTJ TaD 

cppaY!laTOs 1:TJs 'E)\-ATJS Kai E1tTJPEU(;;ETat ano amo. 2::1:0'0<; UnOAOlnOUS cnO.8pODS 0 

KOp£a).lOs lCD~lalV£Tat a£ EmnEOO ~l£TaSU 77,7% - 134,6%. 0 01:a8!l0s A2, aus 

EKBOAEs, £lEi TI) !lcyaAU1:EpT] n!lYJ Kun nou OTJA&VEl D\jfT]AO EmnEOO CpO)ToaUv8WTJS, 

ECP000V OEV unfJPXE pof] Kat TJ !lETPTJOll E'YlVE 1:0 anO'YED~a. 01 8Ep!lOKpaa1ES 

(~laypa~~a 3.3.) YEV1Ka lCD!luv8T]Kav aE D\jfT]A.a, Em1!EOa. 01 5 TEA..c;muiOl (Ha8~oi 

UnEpSPTJaav TllV EVO£lKUKf[ n~lYJ TT]<; E.E. (ITivuKa<; 3.1.). 
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3000· 

To pH (t..laypaililu 3.6.) KDilUv8T)K£ CJ£ UAxuA1Ka £mnc:ou Kat 4 CJ'W8ilOi (A2, A6, 

A10, A 12) ~EnEpuCJaV TO OPlO TTlS EVo£lKnK'iJs TIilT]S TTlS E.E. H nilT] TOU pH OdXV£l 

vu au~av£'Wl KUTa ilT]KOS TOU A~lOU. t..lacpopa CJTTl YEV1K'iJ TaCJT) nupoumas£Tat il£Ta~u 

T(()V CJTu8wov A27 Kat A30. TEAOS nAT)mECYT£pU CJTO 7 T]Tav T) TlilT] TOU AG7, CJTO 

fopyonT). 

H CJUyK£VTP(()CJT) TOU v£pOU CJ£ US(()TO nou npoEPX£Tat ano US £Mu8£p£S vnproo£lS 

piSES (-N02) (t..laYPuilila 3.8.) nupoumusSl EVu ilEY1CYTO CJTOV CJ'W8ilo A30, KUTavTT) 

TOU ITOAUKUCJTPOU Kat TT)S A~lOUnOAT)S, C)Ta8ilOU £1tl~UPT)!Jivou ils ~lOilT)XUV1Ka Kat 

aCYT1KU AUj..l.UTa. 01 CYTu8il0i. nplv uno aUTov TOV CJTa8Jlo, on(()s Kat UUTOt T(()V 

nupunOTU,U(()V, napoumu~ouv lDlaiTspa il1Kp£S Tt~S. LS aVTi8ECJT) TO as(()TO 1WU 

npO£PXSTat ano TiS £Ac:u8epES VtTplKES piseS (-NO) (t..laypaililu 3.9.) napoumus£Tat 

LUyK£VTPWO"Tl VITPW~WV (lJglI)
75 r-------'----'---'----'---....:..:....:::......:..-------, 

50 

25-1-_~ 

~ 

~ 
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~ 
0 N ~ ro a 

< < < < ~ 
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~ 
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~ 
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~ 
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~ 
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~ 
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~ 
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~ 
N 

~ 
~ 

~ 

Atuypafll.W. 3.8. H <roy Kf:vtPW(HI tOW 
OclYiH1.tWv as ~WT{) 

cmo ta vttPWOTJ, ac 
mg/1. 
Aquatic concentration 
of -N02, in 1lg/1. 

LUyK£VTPWO"I1 cpWO"qlOplKWV (lJglI)
1500 r----'-------'----=--'-------'----'-------'~-'--------, 

1000 

500 -

'" <D 0 ('oj '<t a:> 
<t: <t: :;:;: ::c ;;:: ;;:: 
AtuypaJ.lJ.la 3.10. 

o ~ ~ 0 ~ ~	 ~ N N ~ 

~~~~~~~:;f~~ 

H GUYKf:vtpW<JTJ HOV 
oSlypCitWV (lI; <P(.0CCjlOpO 
ano ta optlOCjlWCHpOplKU 
lona, ac mg/1.. 
Aquatic consentration 
of -P04, in flg/l 

1600 -.-__L_UY,-K_£_VT-,-P_W_0"_Tl:-V_IT-,-P_IK_W_V--,(,,-1J=9'--,')_ .,.__----, 

1200 I~----

800 

AtUypallfl<l3.9.	 H aUyKf:vtpWaTJ HOV 
OcLYIlO:WW as aC,ww [).}LO 

ta VLTplKU tovta, as mg/!. 
Aquatic concentration of 
-N03, in 1lg/1 

450 0 -.-_L_UY.:....K_£_VT...:.P_W_O"_I1,--O,-IJIJ:-w_V_I_OK_W_'V--'('-1J9"-'...:.') ----, 

Aulypa flJ.l<l3.11.	 H alY¥KEvtpWaTJ tWV 
OCtYIlUtWV as USWtO wro 
ta ullllWVlUKU LOVta, as 
mg/1. 
Aquatic consentration of 
- N1-[4, in 1lg/1 
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aD~l1ll{;vo (TroUS O"m81l0uS KOVTO: O"m aUvopa Kat IlClCDVnat 1tpOS TIS C:K~O)J;S, I-l£ lOUS 

1tupunolO:ll0DS VU £Xouv UKOIlU 1l1KPOlC:pcS TI/lZS. Tu <pWa<POP1KO: (LitO:YPUIlIlU 3.10.) 

KUlluivovmlO"lu 1300 - 750 Ilgll. H llc:yuAun:pll CJ1YyK£VlpcoO"ll Ppt811K£ O"lOV AIO Kat 

OllllKPOl£P£S O"lODS AA2 Kat AG7. To ullllcoVlaKo O:~COlO (LilO:YPUIlIlU 3.12.) <PUiV£lat 

va anOlcA8l lowh£po np6pAll1lU O"lOV A~lO. 01 u/lZ<; lOD ~£nc:pvouv O"C: 7 O"mBIlOl)S 

A6, A10, A12, A14, A18, A30 1:11V C:VO£llCT1KJ1 ullll 1:11<; E.E. UKOllll Kat O"lO O"m81lo 

AG7, noD 8c:ropchm Ku0upo<;. 

J\oyapI81J" IJEVr'I CTUyKEVTpwCT" <pWCT<pOpIKWV, alJlJWVlaKWV l 

VITPWOWV Kal VITPIKWV CTTOV A~16 
~--------_-':"_------'--------~--------'-'	 10000.0 

1000.0 

10.0 

I--------,-----,---,.----,---.....-------,.--,----r----,----,---+ 1.0 

n;---7L..-----'~-__+ 100 0 

--+-------'=----=,..."""""==x:,...-=~-------&----~~ 

A39 A35 A34 A30 A27 A25 A20 A18 A14 A12 A10 A6 1'.2 

-.--P04 __.-NH4 ---"--N02 --e----N03L	 --' 

L!lo.ypalllla 3.12.	 H OtaKUllavO"T] TO)V epermKOW Kala IlTJKOS HOV l3 OSlYJlaTWV a:n:6 cna8Jlous 
,uovo OTOV nOTOllo A~lO. LF.: AoyapL8WIIlf.:VT] KA1IlOKO. 
Fluctuation of the nutrients along the 13 sampling points solely in Axios river. 

Ano TIlv OlUlcUllUVO"l1 lCOV 8pc:nnKcOv (Li1uypalllla 3.15. Km IHvaKus 3.2.) npoK'6JTl£l 

1tWS 1l0VO Ta vnplKO: ll£l<DVOVrm npos ns £KPOA£<;. 

IIivaKas 3.2.	 Ta a:n:OTF.:Af.;CJllaTO TT1S ypaJlIlIK~S naA1V5pOIlT]<JT]S TT1S olmcullaYCJTJS nov '"(£(J<Jupwv 
XTJlllK<:lW :rroPOIlf.TP(OV KOTO IlTJKOS TOD :rrOTOIlOU TOD A~lOU Kal JlS Kan:681JvO"T] ono 
Boppa (cn'lVOpO) :rrpos NOTO (F.:K~O/J;S). 

The results .of the linear regression of the fluctuation of the 4 nutrients along the 
Axios river from North to South 

:rouVTEM: a'TtlC; E~iaO)aTl A1t6~oml (R2 
) 

-P04 9.2509 y=9.2509x+ ]013.7 0.043 

-NH4 5.0968 Y= 5.0968x + 126.44 0.031 

-N02 0.3557 Y= 0.3557x + 19.446 0.007 

-N03 -95.6850 y =-95.685x + 311.58 0.892 

44 06/08/2010Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



k'tO ~t6:ypuIlIlU 3.12. 1tUpuTIJpovvrat cruyKEKPt~U m,!J.Eiu D7ro~uelltm,e; TIJe; 

nmoTIJ'tuc;. To 1tpono PpimcE'tat j.l£'tu~ 'tow G'tU81lcOv A34 Kat A30, GTIJV m::pwxf] 

A~wunoA11C; ~nOA;\)1(Umpou. To i5c6'tEpo GTlj.l£io PpimcE'tat j.l£'tU~v A20 Kat A18, GTJTV 

m::ptOxf]1tOU yiVOV'tat EV'tUTIKU UIlIlOA11~ Kat nou Ppirna:'tat Kat 11 <YUIlPOA~ j.l£ TIJV 

U1tOG'tpu')"ytcmlCf] 'tU<ppo 'tou Ap't~liv -AytUK -AIlUWPO. To 'tpho PpimcE'tUt j.l£'tU~u 

AlO xm A6. AVUAoYU j.l£ 'tU npo11YouflEVU GTlj.l£iu EmOEiVWm,C; TIJe; nmoTIJ'tUe; !lE 

EtGpoe<; pUnUVTIKcOV <popnwv unupxouv Kat m::ptoXe<; nou T] KU'tumUGTl KUAU'tEpc6Et 

1tOWTIKU j.l£ 'tTjv U1tOIlUKPUV<J11 'tillV q>opnwv. T£WtE<; PpiGKOV'tUt uvaj.l£au a't"oue; 

a'tUe~OU<; A30 !J.E A27, A12 j.l£ A10 Kat A6 j.l£ A2. Ot nEpwx£<; uvaj.l£au a'tU A30 IlE 

A27 Kat A10 j.l£ A2 Eivut m::pwXe<; j.l£ pMia'tTjGTl xwpic; ti5tUhEpE<; 1t1.taEt<; KUt m 

Xj:>llaEt<; YT]<; u<popouv yEWpytlCf] YTl Kat pomcO"Lonou<;. H m::ptOxf] avCt~Eau G't"o A12 j.l£ 

A10 i5eXE't"at nolli<; 1t1.taEt<; U1tO U1l1l0AT]'II1£<;, Epyoml;w KU't"UOlG:."1Jll<; ye<pupu<; Kat 

0YlCcOi511 unoppillllU't"U (Ilna~u), Eivat O!lW<; 't"uu't"OxpOVU Kat T] m::pwxf] 1tOU ''CO 

Bupi5upopum <YUllpallit Kat x;UVE't"Ut mov Al;to. To Bupi5upopum onwe; <pUiVE't"Ut uno 

"LU ~taYPCtIlIlU't"U 3.18. w<; 3.11. EXEt IltKPO <popno aE 8pEnTIKCt. 

45 06/08/2010Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



-- -- --

--

----

YOpOflOpq>OA,0Y1Ko. <JT01X£la 

Ynoenpcouu 

H cr6v8EcrTl TaU u7wcrTpcDllUToe; qJUiV£Tat cr'tO LHaypullllu 3.13.. l:u IlqJCDVU IlE TO 

/:)uiYPCtj1IlU TO unocrTpCDIlU 'tCDV crm81lcDv unOT£AOUVTaV KDpiCDe; uno AznT01(OKKOO 

UA1KO onCDS lAUS Kat o.IlIlOS. EsaipEcrT) anoTEAzi 0 crTa8110S AG7, TOU fopyonT], nou CDS 

op£woe; nomllos IlE crXETlKl1 dicrT) tXEt 7IEplcruOTEpOUS Oy1(OA180ue; ano TOUe; o.AAOUS. 

OAOKAT)pCOTtKo. 11£ tAu unOTEAouvnxv -ro unoenpct}Il{J. TOW AA2, Ap'tSo.v- Ayto.1( 1(at 

AB2, Bup/:)apo~am nou EiVat 1(UVo.Ata IlE EAaXlcrTT] dlcrTl, TOU A18 nou ~pi<YKETat eno 

aVo.VTTl TaU qJpo.YIlUTOS, TOU A20 nOD yivovtm EVTaTIKEC; £pyucrlce; Kat EK~u8uvcrElS Kat 

-rou A2 nOD ~pi<JKETm <Jnc; EK~OA£C;. 

IucnO<Hl UTTOCnpWlJOTOC; 
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g: ~ 

D Aopo i~rllja 

~XaAiKla 

D KpOKOAEe; 

A10 A12 A14 A18 A20 A25 A27 A30 A34 A35 A39 M2 A82 AG7 

I:ra8\Jol 

I10cmcrnuiu m:iv8£0T) LOll ll1l0GtpOOIlUWt; HIlV <JLu8lloov b£lYlluWAll'Viut; lCUla.
 
llT1lCOC; Wll A~lOV KUl1CIlV rrupMo"tU/lCIlV 1:Oll.
 
Percentage of the composition of the substrate.
 

BAocrTT]O"T]
100% ,----n..,.-,-,-."....,.,--c=.....,.--,--,......,..,.:-,,--,,--n-tT...,........... 0%
 ...... ...... IU 
75% - - . f--  - f--- 25% 

0 n~p6X8la I 
50% IElYOp6~la I50%-- . -""'. .-  .- 

.. -- 75%25% 

0% - 100% 
N ID 0 N v ID a ~ ~ a ~ ~ m N N ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

AtuYPU!-Lp,U 3.14. H 1l0GocmU1U KUA1l1.VTl (}c 1lup6X8lU (K61CKtvO) lCUlVbp6P1U (1l1lM;) ~ACwtllGTl 

<JLU GTlllcia bE1YIlUloATwlat;.
 
The percentage of coverage of the bank (red) and the water channel (blue)
 
vegetation.
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L10 ~illypaj.lj.la 3.14.; TIle; ~AfLo1110T\e;, cpatVE1at moe; YEY1Ka 11 napOxe1U ~AaoTIl0T\ EtXE 

1U0T\ j.lElco0T\e; npoe; ne; EK~oMe; EYcO DEY DmlPXE flEyaA11 KaAD'V11 OE D8po~la ~AaoTIl0T\· 

H KU1uo1a0T\ Ej.lCPUVlSE1at 8w<poperucfl mODe; nupun01aJ.l0De; j.lE 10De; AA2 Kat AB2 va 

8X,ODV nOAAf] napox8la Kat D8p6~la ~A6.0TIl0T\, EVcO ° AG7 8X,£l apKE-n1 napox81a j.lU 

EAfLX10TIl D8pO~la. 

30 

20 

10 

o 

nllOOYrl (m3/s\ 
24.83 

l:>.L:> 

0.92 1.84 o.ooo.om.01 
r-1 

~ 0 N v ~ 0 ~ ~ 0 v ~ m N N ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
H 1W.pOX~ (no. orW.do: 11M Il£Tp~811K£. Ot ).l.ov6XPmll£<; GT~A£<; dvClt ).l.£Tp~G£I<;AuiYPUJ1JU13.15. 
KClt at OlXPWIl£<; unoAoY1GIlOl. 
Discharge. The blue columns are counts and the two-coloured columns are 
estimations. 

LlO ~illypaj.lj.la 3.15., TIle; napoxf]e;, <patvE'Wl TJ 8paj.lunKf] J.lElCO011 10D VEpOU.
 

E~UKP1~COJ.ltvU TO 96,3% TOD 81UeEcrlj.lOD VEpOU nOD E10EPXETat <nrlv EAAu8a XUVETat OE
 

j.l1:a DlaDPOj.lf] 66km, nOD ElVal TJ un60TaOTJ ana 10 A39 j.lEXPllO A6. IIapaK(l1co 010V
 

A2 10 VEpO Y1VE1al E~OA01(Af]POD eaAa<J<JlVO, 8TJAa8f] XCOptc; TO yADKO VEpO va K\)Aa
 

navco OTO aAj.lDpO, Kan nOD ea T]'WV CPDcrlKO cpalVOj.lEVO.
 

AKOAoDed 0 <myKEYTpCOTIKOC; IIivuKac; 3.3. j.lE nC; j.lETpf]oEU; T11C; pof]e;, nAu10DC;, ~<ieoDC;,
 

nupoxf]e;, D8p6~wC; Kat napOXewe; ~AaOTIlOTJC;·
 

IlivaKU~ 3.3. M£Tp~G£t<; TWV uOpo).l.opcpoloyuc{\)v no:pO:).l.6TpmV Ko:t TT]<; no:p6x81O:<; KululjIll<; G£ 
PAaGTllGT1·
 
Data fr?m the hydromorphological parameters and the coverage of bank and channel
 
vegetatIon.
 

I:-ra9p6<; j Pool (m/s) lIapOXti 
(mJ/s) 

llAaWi; 

(m) 

BaBo,;; 

(m) 

YopoBw 
BI..6.CITTl<J!1 (%) 

IIapOxOla 
pA.umlJ(JlJ 

(0-3) 
1A2 0,07 - 50.0 - °A6 0,30 . 24.0 - ° 1 

AIO 0,16 0,92 26.0 0.6 0 1 
A12 0,02 . 42.0 - 1O 3 

lA14 0,05 1,84 40.0 1.0 5 
A18 O,QI - 80.0 - 10 3 

2A20 0,30 - 27.0 - °A25 0,39 - 35.0 - 2 I 
A27 0,61 15,25 49.0 0.3 0 3 

2AJO - - 70.0 - °A34 - - 68.0 - 0 3 
3A35 0,70 - 48.0 - 0 

A39 0,59 24,83 55.0 0.6 0 2 
AA2 0,00 0,00 0.0 0.0 80 3 
AB2 0,00 0,00 9.5 1.0 100 3 

2AG7 0,05 0,01 1.2 0.2 30 
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BtOAOYlKa O''t'olXf:la 

To. 3.625 ~mo. oou ~pE8llKav (no. O€lYflO:ro. o.no wu~ 16 (Tt0.8flOD<; npoCJolOpiCJTIlKo.V CJ€ 

€1rincoo 01KOY£V€lCl~. 01 51 OIKOYEv€l£<; oou ~pE8llKav CJ'ra odYflo.'ro. q>alvov'rat CJ'rov 

fllVo.Ko. 3.7.. rIO. 'rOY unoAoY1CJflO 'rOU EAAllvlKOD i1dKTIl (Ilapap'r'JlflCl II) oev AT]q>8llKav 

DnO\jfll OMs 01 01KOYEv€1£~, aq>OD fl€PIKE~ OIKOYEV€l£<; o.no amE<; nOD ~pE8llKav oev €lVat 

HOV P€OV'rCOV uoa1COV n.x. Polychaeta. H €KnflllCJll TIl<; not6TIl'ra~ 'WD V€POD 'rCOV 

CJ'r0.8flmv q>aiV€'rUl CJ'rOV IlivaKa 3.4.. 

niVUKUC; 3.4. H a~lOA.6'Y11cnl T{J)V cna81lwv ~a(nl T{J)V ~tOAOYl1(WV TOUe; OEtYIlUTWV Kat 11 TEAtK~ 

EP~11vdu Kat KaT(hu~~ TOUe;. ME np6.mvo CITl~Eui:JVETat 0 KU),:UTEpOe; cHu8~oe; KUt
 
nOp'IOKUA( 0 XEtpOTEpOe;.
 
Ranked sampling points according to their water quality based on the Greek Biotic
 
Index The best is marked with green and the worst is marked with orange.
 

l:Ta.9~o<; Ba.9~o- IIAOUG1O IIAt]9o<; Astul]<; EAAl]VIKO<; Ep~l]vsi(J. 

AOyta. EvOl(J.iTl]~a. OlKOYf:VSlroV ASPT Astul]<; 

A2 10,5 °Xt 3 3,5 2,5 Z KaKTj 
A6 33 °Xt 8 4,1 4 r KaAT) 
Ala 32 °Xl 7 4,6 4,5 B Kaf.~ 

A12 77,3 Nat 16 4,8 4 r KUAT] 
Al4 38,5 °Xl 9 4,3 4 r KaA.T] 
A18 21,8 OX,t 6 3,6 3 E MeTpta 
A20 13,3 OX! 4 3,3 2,5 Z KaKTj 
A25 35 °Xl 9 3,9 3,5 ~ M£1:pta. 
An 
,,"\ -u 

40,5 Nat 
I 

10 
f., 

4,1 
.. :::.. 

3 E 
t-' 

Me1:pta 
:. r In1 

A34 63 Nat 14 4,5 3,5 ~ MeTpta 
A35 39,2 Nat 11 3,6 3 E MeTpta 
A39 48,1 Nat 13 3,7 3 E ME"tpta 
AA2 30,1 OX! 10 3,0 2,5 Z KaKTj 
AB2 68,1 Nat 20 3,4 3,5 ~ MBTpta 
AG7 62,3 Nat 13 4,8 4 r KaAij 

Ano wv IllvaKa 3.4. npOcim€1 nco~ 0 Ko.AD'r€POS CJ'r0.8flO<; €lVal 0 AIO. 0 CJ'ra8flo<; AIO 

napon oev tX€l'rO fl€yaAD'r€pO LKOP (AI2), oev €tvUl 0 nOADnAT]8ECJ'r€PO~ CJe ~ma (A6, 

i1w.ypaflfla 3.17.) KUl oev EXel TIl fleyaAu'r€Plln01K1AOTIl'ra OIKOyevCH1:lV (AB2) comoCJo 

CJe CJXECJT] flC 'r'Jlv cuatCJ8llCJia 'rcov ~mcov Kat 10 nepLOpICJfl£vCOV ODva'ro'rTj'rffiV evolCll'r'Jlfla 

nou Exe1 'rOY q>tpvouv CJTIlv npmTIl 8ECJT]. Ano TIlv aMT], 0 X€1pO'repos CJ'ra8fl6s 0 A30 

oev civUl 0 CJ'raeflO~ fle 'r0 fl1KpO'repo CJKOp (A2), O€V tX€l 'ra AIy01epa ~ma (AA2, 

i1laypaflflo. 3.17.) Kat OCV tXSl TIl flIKpo'repT] n01KlAO'rll'ra CJ€ olKoYEvel£s (A2) elvUl 

oflCO~ 0 X€lpo'repo~ flC ~aCJT] 'r0 odKTIl OllAaOT] 'r'JlV unap~T] ~mcov CJU<; OeOOflEv€<; 

CJUv8T]K€~ 'rOD. 
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AUIYPUlilW 3.16. H blUKVl.laVOTj 10U b£lK-rlll.l0vo KUta j.1~KO<; reov 13 (JTUJl~16)V tOu AStoll. 
The flllctuation of the biological score along the 13 sampling points solely 
ofAxios river. 

l:-ro L1l,aYPul1l1u 3.16. cpuivovrm 7I:UAl at 7I:EpwXtr; 7I:OD 11 7I:atonrru D7I:o~a8I1i~E'rm: 

A~LOu7I:OA11 -IToAuKacHpo (A34 -A30) , <JDfl~OAiJ fl£ APT~UV- AytUK (A25 -A20) Kat 

AVU'rOA1KO -XuNiCHpU (AlO -A6). AVT1CHOlXa Oln£pwXer; nOD ~£AnWV£tal £iVat: ta 

0TSVU TOD A~wu (A35 -A34), KaTavTll tllC; A~wunOA11r; (A30 -A25), 11 m::pwxiJ 'rOD 

cpPUYflU'rOC; 'rllC; 'EU11r; (A20 -A14) Km 0'rT) crl)fl~OAl1 TOD Bapoupo~U(Jl (A12 -A10). 

L'rO L1lo:ypuflflu 3. J7. 7I:apoDmO:~c'rat 11 KutaVOfll1 TuN ~Wcov ~O:(Jll 'r11r; Wuw01l01ar; 

TODr; 0TIj pU7I:UV0T] aUflcpcova ~l£ TOV EMllVlKO 8£iXTIj 0'rODC; 0TUElflOUC; nOD ama 

~pWl1KUV. 

_-----~-----.~1=~~,700
 _	 600 

500 
-..... _~-.-

-._-.. -400 
nAll9o<;

300 

200 

or:: 

Auiypa'.i-lia 3.17.	 Ta 1;ma nou ~p£S'1Kav crrou<; crruSl.lou<; O£tYI.IU"rOA'1'Via<; TOU AstOu Kat Teuv 
rrupanO,o.ll(J)v tOU X(J)PHJfll~V(x (J£ (JX£0'1 1.1£ TTlV 8JUl<JSljaia TOU<;, b'1A(XO~ rll 
pael.loA6'Y'1(J~ 1OU<; urro 10V EMllvUCO oc:iKTT). 
Animals found at the sampling points ranked accordinQ to their sensitivitv to 
pollution, that js the value they score at the Greek Biological Index. J 
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L'W ~l(iypalllla 3.17. <pai.v8'ral 1rCO<; 0 cna811o<; AG7, 'rOU foPY01IT], dVal au'ro<; j.!t w 

1r8pU:mO'r8pa tuai.G811W ~o:>a, ~aGl1(D. 1rAtKOn8pa (Nemouridae). 0 ma8/lo<; /l8 W 

1tGP10"GO'r8pa ~o:>a dVal 0 A6 'ramoxpova 0IlCO<; dVal Ka1 0 1rOAU1rA1l8tO"'r8PO<; O"n<; 

<p'rCOXt<; 0 llD.08<; ~O:>COV, KUpi.CU<; Chironomidae. 

Oua801rOi.n9J] 118 ocvoPoypallua
 

01 0/l0l.6'rT]'r8<; /l8'raSD 'rCOV onYllD.'rCOV a~lOAoy~811Kav /l8 'rO odnll OJlOl.6'rT]'ra<; Bray


Curtis. 01 TI/lE<; a<p80via<; 'rON ~O:>COV nOD XPllG1/l01rOli]811Kav ll'rav Aoyap18/l11/lEv8<;.
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.~ 

:EXIlJUI3.1.	 To 8cvopoypa/l/la o/lMOnOllloTI<; 'rcov 16 cHa811O:>V 081Y/laWAll\jfla<;, wu 
nO'ra/lOD A~lOD, ~aGlCJ/lEvO GTllv Bcv80navi.8a "tOD<;. 
Clustering dendrogram of the 16 sampling points based on their 
benthics' species composition. 
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An:o 'to of;VopoYPCLllllCL (LXJ111CL 3.1.) q)(Liv£'tCLt noao IltKPll £ivCLt Tl aXEO"T) '"COU a'tCLElllou 

A2, 'tow £K~OAcOV, IlG 'tOu<; unoA.ot1tou<;. 'GAm Ot UnOAOt1tOt a'tCLEllloi <JXI111CLn~Ouv ouo 

0110.0£<;. H npc0111 0llaOCL IlG 'tou<; A6, AID, A12 Kat A14 ~pi(Jl(ov'tCLt KCL1:aV111 '"COU 

<PpaYlla'tO<; 111<; 'EMTl<;, f;VW 11 o£u't£PTl 1C£p1kX£t OA.ou<; 'tou<; unoA.otnou<; 8 a'tCLElllou<; 

'tou A~tOu nou ~pi(Jl(OV1:CLt a'"CO avUv111. Ot nCLpCL7t01:CLllOt m.>VO€OV'tCLt XCLAapa IlG 111 

OClJ1:£PTl 0llaOCL KCLt ° cnaElllo<; AG7, 'tau fopyOm1, m.>vO££'tCLt 1C£ptaao't£po CLno 'tou<; 

0'60 KavCLAOnOtTlJ1Ev0u<; nCLpano'tCLllou<; nou ~£Xffipi~ouv llCL~i. 

OIlCLOOnoin01J FUZZY 

Ano 'tJlV £<PCLPllOYTl 111<; IlGElooou 0llaOonoiTlO"T)<; FUZZY, 'tCL O£1YllCL'tCL 

0llaOOnOtllElTlKCLv aE OllaOE<;. H ypCL<ptKiJ CL1t£tKOVl.O"T) 111<; oJ.!CLoonoi11O"T)~ CLUnl<; OE 

m)011111a 8'00 opEloYcOVl(:t)v CL~OVCOV <paiv£'tCLt o'to Lltaypalllla 3.18.. 0 m.>V'tEAtanl<; nOD 

OEtXVEt 'to noao CLnO't£At0llCLTIKa otCLxcopi~ov'tCLt Ot 0IlCtO£<; IlG'tCL~U 'tou~ £ivCLt ioo<; llE 

0,5482 (partition coefficient). L'tOV nivCLKCL 3.4. £J.!<pavi~ov'tCLt 1:CL noaoa'ta m.>J.!J.!E'tOXJ1<; 

'tcov o'taElllcOv OE KaElE 0llaOa. 
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Aulypaf.l.f.l.a 3.18.	 OIlWlonOLll<l11 tOW 16 mu81l0lv oc;tYllOtOA1l1jlLro; ICOta. !LT]KOC; tOU A~lOU Kat tulV 
rrtlpOJrOLullUlV tOu fl£ tTl Ilt8000 FUZZY. Ot otUlCClCOIl!Ltvc;S ICUllmJA£S 
rrc;ptwiouv cn:a8!Louc; fl£ rrooocn:o <n>1l!J.Ctoxfls 50 - 100% (YHjV OIl<lOO KU! Ot 
<n>1l1l:0YtU; 75 - 100%. 
Clustering of the 16 sampling points with FUZZY. The continuous lines 
include the sampling points with participation percentage to the cluster 75 
100%, the discontinuoo5 indudes samplimng points that may have 
participation to the cluster 50 - 100%. 
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IHvaKOI; 3.5.	 ITooo()[a oullj..l£toxilS 'HOV 16 ()[uElIlWv TOU A~tOU KCll nov Rupror<nallCOv lOU one; 
0IlMES TIjS IlEEl680v FUZZY. ME f:VTOVOUC; XUpUKnlPEC; OUIl~OA.U:;OVTul Ol ()[uEllloi 
ROt) 1.mEppaivot)v TO 50%. 
Partition percentage of the 16 sampling points at the FUZZY produced clusters. The 
bold characters are for the sampling points that exceed the 50%. 

'ETa6(.1.o( O(.1.6.oa 1 O"uloa 2 Op6.oa 3 

A2 0,98 0,01 0,01 

A6 0,01 0,89 0,1 

AIO 0,02 0,8 0,17 

A12 0,14 0,48 0,38 

AI4 0,16 0,53 0,31 

A18 0,01 0,1 0,88 

A20 0,01 0,06 0,93 

A25 ° 0,02 0,98 

A27 ° 0,02 0,98 

A30 0,01 0,07 0,92 

A34 0,04 0,18 0,78 

A35 0.,01 0,08 0,9 

A39 ° 0,04 0,96 

AA2 0,17 0,48 0,35 

AB2 0,13 0,44 0,43 

AG7 0,16 0,43 0,41 

ATCo'W 6.t6:YPuJlJlU 3.18. lC~t 'tOY fUVUlCU 3.5. cpUl.VE'tUt 1[(0e; 11 0JlUOOTCO{llO'Tl )J£ 'tTl 

J-LBeOOo FUZZY ouJl<P0.we{ OE Il£YUAO ~UeJlO Jle uUnlv 'tOU OEYOP<YYPUJlJlU'toe; 'tTle; 

Primer. 01 OJlUoee; 'tOW o'tueJlcOV el.vat 'tPElS )J£ 'tOY A2, on<; eK~oAt<;, VU OXJlJlUnSE1 

{mo !!OW<; 'WD liKL o~&a. 01 ullie; SOO 0Jl<iSe-<; x;wp4S0V'r-eH KGl eSffi ).i€ f)<i<J1l 'CO 

CPPuYJlU 'tTle; tUlle;· Ot o.ueJl0l. .ow TCUpUTCO.UJlroV OEY oxensov'tal )J£ Ku~nu 0Jluou. 
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Ta£18Eman 

Ms TIlV scpaplloyij TIls 1lE:8000D AvaADaTl KavOV1KeDV AVnar01XleDV (CANOCO) 

w~18sTIj8TlKav 51 01KOYEvW::s ~CV81KcDV llaKpoaanovouAffiV rffiV oSlYllarffiv ano rODs 

16 aw81l0us OE1YllarOATl\jfta<; Kat 11 nSpt~aAAovnKEe; IlSW~ATlrEe;. H 8£PlloKpaaia, Tl 

aYffiytllOTIlra, Tl DOPO~1a, pMiaTIla11, 11 80Ac.pOr11w Kat ano ru; KurTlyopl£s 

DnOarpeDllaroe; Ot OyKOAt801, 01 KpOKaAc.s, Ta xaAiKla Kal 11 lAUe; t8s1~av taXllpO 

aUaxc.nallo IlG ne; CO"AS~ n£ptpallovnKt~ ~lSw~ATlrEs Kal OSV aUllnsptAll(p811Kav ar11v 

Ta~t8ET11a11· 

Ano roDs rEaa£pte; a~ov£e; 01 8'00 npeDr01 Sllcpavii;;oDv TIs D\jfTlAOTSpSe; tOlOnllt<; oncue; 

cpa[vsral arov I1[vaKa 3.6.. M£ ~aaTl Ta anorsAEallaw aura 11 ypacplK:J1 napaaraa11 

tywc. aro £ntnc.oo aDTcDv TCUV a~6vffiv. 

n£VUKUS 3.6. H an680Cl11 Tl\<; UVaAUCfl\<; '[l\<; ).I£0660u AVOAU<Yll KaVOVlK<DV AVTlCfT01XlcOV 
(CANOCO) <YTU I)£iYJ.l.aTU an6 TOU<; ] 6 <YTU0jlou<; TOU £A.AllVlKOU ASIOU Kal '[(\)V 
napaJtoT(1).1(\)V TOU. 
The efficiency of the analysis of Canonical Corespondance Analysis (CANOCO) of 
the 16 samp!1mg powLs, 

ASOVl>S 1 2 3 4 

IOtoT1~S (eigenvalues) 0,495 0,374 0,323 0,290 

LtlOXE"L[OW; El8ci)V - 7[EP1~(lAAOVTl1(ci)V 0,997 0,984 0,984 0,951 

(Species-envi ronrn ent correlations) 

AepOlO"TlK~ 1t(Y.JO-UTO 6111KUJ;lUV<JlJ.S: 

(Cumulative percentage variance): 

llEoo~vCJ)v ElOc1W (Of species data) 17,2 30,1 41,3 51,4 

LXEOll<; El0WV- 7[Epl~(lnOVn1(wv 21,9 38,5 52,8 60,7 

(Of species-environment relation) 

fIapaTIlp£LTal on 0 npcDTO~ Kat 0 oC.lnspoe; a~ovas c.PIlTlVc.UODv nc.pinoD ro 86,9% rffiV 

(l7[or£ASallarffiv. 0 npcDTos a~ovas SPIlTlVSUEl TO 99,7% rffiV auaX£Tiasffiv £loffiv

nsptpaAAOVTOS (roD aUVOAtKOU noaoaroD £PIl11vsias nOD slvat 86,9% ) Kat 0 oSDT£pos 

98,4%. EniaTlS 0 npcDTOe; a~ovas c.~TlYd TO 17,2% TIle; oWxDllavaTle; TIlS aX£CJTle; stoffiv

nsptpaAAoVTOe;, EVeD jlai;;t J1E TOV OSUTc.pO 10 30,1%. 2:Ta lltaypallllara 3.19. -3.22 

cpaiVSTal 11 Ta~tetTI]crTl TffiV ~cv8tKci)V jlaKpoacmovMAffiv, rffiV crw8jleDV Kat rffiV 

7[£ptI3aAAovnKcDV jlEW~ATlreDV ans jl£Ta~U roDS 0ucrx£ricr£tS. 
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Correlation diagram of sampling points, speci.es and environmental dala. 
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n(VUKU~ 3.7.	 OL OLKOytvW::t; 11:OU Ppt8llKCIV Citct be:[Yflam Kat 11 apf8flllCiTl TOUt; fle: TllV onoia 
CiUflPOAii;OVTUl <J'W cnaypafl,ucna 3.19 at; 3.22 .. To "(aAa~Lo XP<Ofla e:tv(ll yta nt; 
cuul.o8llT6t; OlKoytvW::t; (U\jfllAO mcop), TO npamvo "(La 1lt; flf.tP\£~, TO nOpTOKUAi "(La 
ne; UVGKllKEt; <JTllV opyavucTl PUn.UVOll (XaflllM ~KOp) KUl Ill:: flUUPO aGee; be:V 
CiUflRe:P1ACl.jlP6:v0V1U1 (HO be:[KTll. 
The families that were found in the samples and the numbers that are symbolized at 
the diagrams 3.19. to 3.22.. The blue colour is for sensitive families to pollution 
(high score), the green is for moderate families, the orange for tolerant families 
(poor score) and the black for those that are not included at the Greek Biological 
Index. 

No OlKO'yEvEUl No OlKOyEvElO. No OlKoyevEul 

001 Argyroneta aquatica 018 Gerridae 035 Notonectidae 

002 Asellidae 019 Glossiphonidae 036 Oligochaeta 

003 Baetida 020 Glossosomatidae 037 Palaemonidae 

004 Bithynitda 021 Gomphidae 038 Physidae 

005 Caenidae 022 Herbidae 039 Planorbidae 

006 Calopterygidae 023 Hydrophilidac 040 Platycnemididae 

007 Ceratopogonidae 024 Hydropsycidae 041 Pleidae 

008 Chironomidae 025 Hydroptilidae 042 Polycentropodidae 

009 Coenagrionidae 026 Lepidotteri 043 Polychaeta 

010 Cordulidae 027 Leptoceridae 044 Potamanthidae 

011 Corixidae 028 Libellulidae 045 Ptychopteridae 

012 Dolichopodidae 029 Lynmaeidae 046 Stratiomyidae 

013 Dytiscidae 030 Mesoveliidae 047 Tabanidae 

014 Elminthidae 031 Microvelidae 048 Tipulidae 

015 Ephemerellidae 032 Miscidaceae 049 Unionidae 

016 Ephyclridae 033 Naucoridae 050 Veliidae 

017 Gammaridae 034 Nemouridae 051 Viviparidae 

l:uflCj)rovu flE TOV ITiVUKU 3.8., onOD Olvovrm 01 crucrXETicn::tC; TOW asovwv flE UC; 

nEptBuAAovnKEC; flEmBAllTEC;, 0 nponoc; al;ovuc; crucrxn1.SEmt aflWU flE m OlUAufltva 

(HEpEa (TDS) Kat TO pH sv(h 0 oE1HEPOC; )lE '[(l atropouflsva (}'[EpEa (TSS) Kat TIl 

napox8ta BA6.crTIl<J11 (BnkVeg). 
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nfVllKllS 3.8.	 LU<JXETI<JcLJ; 1t£pl~anOV1LK6)V na.pa.~€1P(DV Kat a~OV(DV <JTTlv A VaAu<JTj KavovlK6:lv 
AV1L<JTOlXll:lW (CANOCO) pt; Ll~ 8t;l'YpaLOATj'V[s~ (mo 101)(; 16 <J1a8pou~ Ka1cl piJKO~ 

10U SAATjVlK01) A~tou KUl1(DV napanOTclp(DV TOU (AUYOU<JLO~ 2000). 
C lb'etween enVll:onmenta 1parameters an d axes at te CANOCOOlTe atlOns	 h 

N ME'tU~A;Trnl A~ovas 1 (X) Asovas 2 (0/) A~ovas 3 A~ovas 4 

1 D.O. 0,5410 -0,2376 -0,4562 -0,1370 

2 O~uTIJ~a 0,5493 -0,0062 0,1407 -0,5201 

3 TDS 0,6871 -0,0782 0,3011 0,2807 

4 TSS -0,1513 -0,5233 0,1422 -0,3035 

5 A8po i~l1llU -0,3091 -0,3665 -0,1714 0,0073 

6 Af.!IlOC; -0,0408 -0,2930 -0,3347 -0,4015 

7 IIupoXEha ~Aa0TIJ(J11 -0,1723 0,4298 0,0071 0,0174 

8 -P04 0,2245 0,3331 -0,3017 -0,4232 

9 -NH4 -0,1188 -0,1386 -0,1025 -0,1383 

10 -N02 0,1219 0,0642 -0,2056 -0,2664 

11 -N03 -0,1000 -0,1706 -0,3284 -0,2894 

1Xlll<PCOVU w:: ~o ~laypallllu 3.20. 0 0'tu81l0C; 0nc; £lC~oMC; (A2) <puiv£'tal ncoc; dVal 

cruvo£oEIlEvOC; IlE 'to. Gammaridae lCal 'to. Polychaeta Kan nOD EiVUl AOy1lCO a<pOD oncoc; 

£17CeD811KE 0 cycu81l0t; dXE 8aAU00lVO VEpO Kal £101lCa 'to. Polychaeta, nOD dVal YVCOCYCO 

nwc; ~ODV 0E 8aAa0010 nEP1~UAAOV, OEV ~p£811Kav 0£ Kavtvuv UAAO cyca8llo. 0 

0'w81l0C; 0'tOV napano'tUIlO Bapoupo~a01 (AB2) <pUiV£""CU1 ncot; 0U0XETi~£'tal UIlWU 11£ 

HIV nap6xBw ~A6.(Jn10T] Ka8roc; Kal IlE nAT]Bffipa ""C~lVOIl1KeDV 0IlUOCOV nou dVUl 

cruYK£V'tPWIl£V£C; 0TIJV Ka't£u8DV0T] 'tOD: Argyroneta aquatica, Asellidae, Bithynidae, 

Ephydridae, Glossiphonidae, Herbidae, Planorbidae. 'OAEt; 01 napunuvCD ~pt811Kav 

anOKAE10UlCa 0E au'tov W 0'ta81l0. Ev81a<ptpov napOD01U~E1 Kal 0 01:a81l0C; A18, nOD 

~pi<JKEmt <J't0 avuv'tfl WD <ppaYllawc; (~taypulllla 3.22.) lCal <paivEm1 va EID1p£a~£'tUl 

ano 'tYjV tAA.£l\jJl1 <JE olaAD~o o~uyovo. 0 cna8f.!Oc; ~pi<JlCEm1 Kona mov Ap""C~av

Ay10X- Alla'to~o (AA2), nOD Kal aD'tOC; <JXEnS£'tal 11£ TIJv tAA.£l\jJT] chaAullEvOD 

O~UYOVOD, yupro ano 'tOY 't£A.£D'taio <J1)<JnE1PeDVOV-rat 'tU~lVo~nlCi;t; 0llao£C; oncoc;: 

Corixidae, P1eidae, Notonectidae, ano amtc; 01 't£A.£u-ra1.£t; ODO £1l<pavi<J'tYjlCUV 1l0VO <JE 

amov 'tOY mu8J..!0, £VeD ano TIJV npwTIJ ~pt811lCE EOeD 'to 91 % 'MV ~rorov 'tT]C;. 0 

mu81l0C; ""COD fopYOID1 (AG7), nou 8£COpEhal lCa8apoc; £1rY]pEaSE""Cal ano -ra 

alropODjl£VU <J1:£pEa, 'to aOpo iSll!lU Kal ano 'to a~w""CO Trov Vnp1KeDV, EJ..!<pavi~E'ta1 <JE 
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uno 'tour; npouvucpZp8Ev'tD;. f'6pco '"COu OU01t£lproVOV'tat Ol OlKOYEvZlBr; nou ~pE8TjKUV 

llOVO 0Z umov 'roY 0'tu8116: Nemouridae KUl Stratiomyidae Ku8ror; Kat Hydropsychidae. 

Ano TIlV 'tZAztYruia 'to 80% 'rou OUVOAOU 'tCOV Srocov 1:Tjr; OlKOYEvElUr; ~pE8TjKZ 0Z umov 

'tOY 0'tu8110. TEAOr; 0 KUA1HEpOr; 0'tu8110r; A10, <JDllCPCOVU llE '"COV EAATjVlKO ~WAoYlKO 

bctK1:Tj, ZllCPUV{~E'tat KOV'tU 0TIlV upxfl 'tCOV U~OVCOV 8cixvov'tur; nCOr; Kat noMir; 

'tU~lVOlllKEr; OIlUDZr; EXEl Kat bZV E1tT]PEU~E'tat uno Kunom uno 'tlS nEpl~UMovnK8r; 

llZ'tU~ATj't8r; tDmi'tEpu. 

RHS 

H crnllTj<JT] TIlr; nOLOTIl'tUr; 'tCOV ZVDml1:Tjllu'tCOV 0E 0XE0Tj llE TIl <J1tUVlOTIl'tU 'tCOV 

XUpUK1:Tjpl0'tLKroV 01:TjpiXeTjKE 0'tU bZbOllEvU nou OUyKZV'tproeTjKUV liZ '"COV fAzyxo 

0UPCO<JT]<; (sweep- up) '"COu RHS uno 164 0'tUe1l0'6r;. Ano 'tour; 0'tUe110'6r; UD'tOUr; JlG 'to 

KplnlPW Yla ouyKpl<Jl,IlOTIl'tU JlG'tu~u 'tow 0'tu8110:JV E~UlpEeTjKUV Ol 8 0'tu8110i tCOV 

nupuno'tuwov. 

Ta YZVlKU XUpaK'tTjpl0uKU TIl<; nzpwXT1r; 'tou cAATjVlKOU 'tllT111u'tor; 'tOU A~w'6 cpaivov'tat 

0'tOV O"UyKZVtpCOnKo ITivUKU 3.9. Kat 0'tU llmYPullllu'tU 3.23. - 3.26. noD UKoAoueo'6v. 
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H Ka-ravOIlTr -ru)V AUlYPl1llllU 3.26. H lCa-ravoJlil -rwv 
(n:a8wov ws npos tOY ota8Jlwv avaq>opllClx Ils 
ap181lo tWV mUKplU)V tOUS PTJXou~ Uq>aAOUS Kat 
VT\Giowv. n~ 1l1lCPOA4lV£~. 

The surveyed sites The surveyed sites 
according to their according to their riffles 
number of point bars and pools. 

Ana TU unorc!J:al-lu-w -tlV; KuruypuqnlS RHS amv ITiVUKU 3.8. <pUivcWt7UDS: 

& H nupouaiu <PD}J_O~O)"cov ans oxeES ELVat cruxvij, KUrt nou npOlc0mst Kat uno 

TO btuYPUflflU 3.24. bsv ax,wartsovwt uypomnot napou 11 diall 00. ro 

cnCTpEnE Kat Ot Dn080/-lES s(vat UpKETU EvTOVSS as S/-l<PUV1011 8in}_u mo 

norU/-lt. 

&	 0 1tOTU/-l0S sivat as /-lqU}.o ~uElflo rponOnOtll/-lEvOS, U<P01) 11 EK"tU<J11 TOW 

UVUXCO/-lU'tcov uYY(SSt "to 30% SKTc"tUflEvu Kat GUS 800 OXeSS Kat 74% EirE 

EKTSra/-lEvU /-lOVO uno TTl fltu OX.ell EhE un)"u KU"tUypacpllKS coe; 1tUpriw (ers 

EK'tUall /-ltKpOTSPll "tOD 33%) ij 0c 01tOtov8'lnoTs u)"),,o sv8tCtf.lC00 0Uv8DU0flO. 
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•	 H cndCtOTJ, 01 '1)'n:O~pUX1£e; p~te; 'tCOV Mvtpcov KCtl 'tCt 1tt<J~Ct OEv'tpCt 

<rUVCtVnoUV'tCtl <Jt ~yUA.o Ctplef.10 <J'tCtef.1cl:>V. 

•	 H POTl 'tOU mo 1tt01VO 'tf.1Tl~ 1tOU ~M:'tU'tCtl OEY ciVCtl t01Ctt'ttPCt EV'tU1tCOmCtK1l. 

•	 H 1tCtpOUmCt 'tCOV ODO SCVlKcl:>V ttOcl:>V 1tOU Ka'taypU<pTlKCtV Tl'tCtV mpl<J<J6'ttpO 

<rUxvfl yta 'tTlV CtKCtKla. 

•	 H 1tOAU<JX\OTl<; KOt'tTl XaPCtK'tTJP1<J'tlKO 'tCOV f.1Tl 'tP01t01tOlTl~COV 1tO'tCtf.1cl:>V dVCtl 

1tOAU mplOpl<J~e; €l<'tCtOTJe;. 

•	 L1EY U1tUPXOUV 1t0JJ..iJ. 'tGXVTl'tU xapaK'tTJptanKU. 

•	 H Ka'tCtl<pU'tTlOTJ 'tOU VtPOU mo 'tf.1TlJla au'to cival j.l£YaATl Ct<pou <p'tUVtl <J'tO 

7,69%. 

•	 A1to 'tTlV Ka'tCtypa<PTl 'tcov 1tpO~ATlf.1a'tcov 'to 1tPID'tO <Jt <rUxvoTIJ'tCt civCtl Ctu'to 

'tcov <Jl<Oum01IDV ~ ocl)'tcpo ne; CtV'tATl<JCl<;. H ~O<J1C1lOTJ aKoAOUeci <Jt 

JllKPO'ttPO pCteJlO ~ 14,1% KCtl 01 Ctf.1f.10ATl'Vi.cc;" ppt(J1(ov'tCtl CtKOf.1TJ xaJlTlAo'tcpa 

<Jc cruxvo'tTJ'tCt (€naOTJ) JlC 10,9%. 

A1to'tO L1t<iypaJlJlCt 3.25. 1tP01cU1t'ttl1tCOe; 0 AS10e; tXcl mplOpl<J~O aplef.10 c7t().KP1COV 

VTJmocov (point bars) Kan 1tOU CtVCtJlcvo'tCtV AoyO) j.l£Yteoue; KCtl cueuypUJlJllOTJe;. 0 

JllKpOe; ap18Jloe; PTlXIDV V<pUACOV KCtl JllKPOAlf.1VIDV (L11aypCtJlJlCt 3.26.) tpJlTJvcUt'tCtl !!t 

'to <rUvow<JJlO JlCYUAoU llCyt90ue; Kal JllKPTl<; KAi<JTJe;· 

L1tCtVlon)'tCt 

LUf.1<pCOVCt !!t'tOV fUVCtKCt 3.9. KCtl'tO Kpl'tijplO 'tou 5% 'tCt <J1taVlU XapCtK'tTJpl<JnKa nou 

Ka'tCtypa<PTlKUV KCtl txouv OTJJlCtaia yta 'tTJ OlCt'tijPTlOTJ 'tTJe; ~101tOlK1AO'tTJ'tCte; a<popouv 'to 

U"fpo<ptAO oa<Joe; KCtl 'tOY uypo't01tO Ctno ne; XPTJ<Jcl<; YTl<;, 'tTJv Ku8tTll/U7l:0(J1(CtJ.LM Kat 

Ku8cTIJ jl£ 1tooi(J1(o Ctno 'ta 1tpo<pfA TIle; ox8rle;, 'toue; E1C'tc8tl~OUe; OyKOA18oue; KCtl 'tTl 

VTJmoCt !!t PAU<J"tT)OTJ ano 'ta XCtpaK'tTJpl<J'tlKU 'tTJ<; KOt'tTJe;, 'tTJ POTJ a<pp~oV'tO)V 

<J'tamf.1COV lCUJlU'tCOV KCtl'tTJV 1tOAU<JxtOTle; Koi'tTJ KCtl 'tTJV <pumKcOe; Ka'tCtKAU<JM £l<'taOTJ 

Ct1tO ra tOtat'ttp<l xaPCtKTIJP1<JnKa. 01 a't0,8f.10i nov <rUv&ov'tat jl£ aU'ta ra 

xapCtK'tTJpl<JnKU <paivov'tCtl mov I1iVCtKCt 3.10. nou aKoAov8d. 

61 
06/08/2010Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



nivUJ(a~ 3.10.	 Ot G1Uello{ nou GUYKcV1PWVOUV ano.vtC!, xapalC1TJPtaUICU, ano UU1<l nou 
lCulClypa.q:ll1!<av ).l£ 1TJ 11£0080 RHS, lOV AUYOUGlO lOU 2000 a10 EUTJVtKO 
11l~lla lOU n01ClllOu A~lOU (n=l56). 
The sites with at least one rare feature, with some value to wildlife, recorded 
by RHS , on AuO'ust 2000 , along the Greek part ofAxios river (n = 156).'" 

I:'Tu9",6<; 

Y'YPOqJ1AO 8<iGO~ 

XapaKTTJ fn~'tlK6 

AXOSO, AX064, AX136, AX049, AX140, 

AX144, AX149 

AXOSOY'YP6TOno~ 

AX026, A16, A27 

Ku8cTIl lJe 1to8iGKO oX8T] 

Ku8cTIl/U1tOGKUIlIltvT] OX8T] 

AX073, A24, A29, AX120, A37, AXIS1, A40 

EK'!€8€tIJEvT] OYK6Ate011C.01TIl~ A16, AX120, AX126, AXl4I 

NT]Gt8a IJ€ ~A6.(JTIlGT] AX022,A06,AX043,AX092,AX094,AXI44 

Poi] a<pptsovrwy mUGlIlWY lCDllUTWY A30, AXl17 

rrOAUGXtoi]~1C.01TIl A15, AXI07 

cDvGl1C.u 1C.UTaKAVGJ1f;vT] £K'!CL0T] A13, A04, AX027, AX029 

Ano TOY I11vaKa 3.10. A1Y01. Given 01. cHa8j.l.oi nOD cruyKcvrproVODV ncivco ana £Va 

xapaKTllPHJTlKO. T£T01.o1. clven 0 A16, 0 AX050, 0 AX120 Kat 0 AX144. LTOD~ 

(Ha8j.l.ou~ aDTOu~ OCV £Xc1. KaTaypacpd KunOtO npO~ATlj.l.a, c1aO~ TODA24 Kat TOD A16 

nOD Dcp10Talm ~ c1U1t'troOc~ TOD cpPuYj.l.aTO~ Tll~ 'EMT]~ Kat npOKc1.Ta1. 11.a ncptOX£~ 

nOD napaj.l.£vODV Xcop~ Kunma c1U~apUVODoa av8pro1UVTl OpaOTllP1.0TllTa. 

~ciKTIJ~ n01.6TIJTa~ 't1J~ 80U1J~ TCOV CVOl.U1.'t1JllUTCOV, HQA.
 

Ta anOTcA£Oj.l.aTa aDT~~ Tll~ nA~pOD~ KaTaypacp~~ cpa1VOVTa1. OTOV I11vaKa 3.11.. 01.
 

oTa8Jl01 civen 46 Kat OC aDTOU~ <Jl)j.l.ncptAaJl~UVOVTat Ken 01. 8 TCOV napanoTuj.l.COV (3
 

OTOV ropy6~ Kat 5 OTO Bap8apo~a<Jt).
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IIivaKa~ 3.11.	 Ot £lC'l~1'jO€U; nov 46 <ITa8~O:lv OHWcrtOATl'I'iru; roc; 1rpOC; ro cUpo~ rrov 
rp01rOl1'jO€rov (HMScore) tT]v iCA6:OT\ .P01rOl1'jOT\~ (HM Class) Kat tT]v lWWtT].a 
oo~1'j~ ,rov evOUlltT]~(lr(J)V (HQA). 
The assessment over the 46 sampling sites as to their modification extend 
(HMS) their modification class (HM Class) and the quality of the structure of 
their habitats (HQA). 

E'Tae flO1 lIMS HMClass HQA l>raeflO i lIMS lIM Class HQA 
A02 1 1 29 A26 1 1 65 
A03 1 1 35 A27 2 1 60 
A04 2 1 37 A28 I 1 62 
A05 2 1 31 A29 1 1 51 
A06 4 2 37 A30 8 2 41 
A07 3 2 46 A31 9 3 42 
A08 4 2 25 A32 4 2 57 
A09 3 2 35 A33 2 1 39 
AIO 11 3 33 A34 0 1 47 
All 9 3 50 A35 11 3 47 
Al2 5 2 53 A36 0 1 51 
A13 4 2 47 A37. 4 2 47 
Al4 22 4 41 A38 6 2 43 
Al5 1 1 59 A39 7 2 52 
Al6 35 4 42 A40 8 2 52 
Al8 10 3 46 AG5 8 2 50 
A19 7 2 46 AG6 5 2 55 
A20 13 3 33 AG8 0 1 58 
A2l 3 2 50 ABl 46 5 33 
A22 7 2 53 AB2 45 5 16 
A23 4 2 47 AB3 47 5 16 
A24 14 3 38 AB4 45 5 15 
A25 1 1 49 AB5 47 5 25 

H Environmental Agency, OTIj MC'yUATj Bpe'tavia, XPTjcnfl07totci TIj ~8ooo~ TIj~ 

avuADCrT\~ 'tCOV riplCOV <J1)o'tUnKcDv (Principal Component Analysis) yta TIjV Ka'tu'ta~Tj 

'tcov O'ta8flcDv 'w\) RHS, €'t<Jl cDo't€ va <JUYKpl8oDV co~ 7tpO~ 'tOD~ O€iKLe~ HQA Kat 

HMS 0flOlU\) w1touma8Iloi, Il£ Kp1nlPlU 'ta O'tOlXcta 'tOD 1}\"O~1pOD 'tOD, TIjV diOTl, 

TIjV a1too'taOTl a1tO TIjV 1tTl'YT] Kat 'to D'VOfl€'tPO TIj~ 1tTlrf1~ (Holmes, 2000). "2:TIjV 

<J1)V£X€lU Kal a<poD a1tG1KOVl08oDV O€ Olooluo'ta'to ),pu<pTjfla at O'ta8floi, €mAe)'OV'tUl 

at 100 1tATjm€O'[€POl o'tov O'ta8flO 7tOD ev81a<ptp€l Kat e').,f;yx€'tUl av Tj TIflT] 'tOU HQA 

<J1)),KPWOflGVTJ flG '[cov U1tOAoi1tcov Ppicnc€'tUl flZoa OW; 20% D'VllAO'[epe~ (Raven et aI, 

1998). "2:TIjv 7tapODOa ep)'acria oev f:yt.ve avUAo-rrl1tp0<J1tU8€la AO)'CO TIj~ avu1tap~{a~ 

8e8ofl£vcov. H avuAuOTl '[cov riplcov <J1)o'tanKcDv €').,f;yX€l 1tuV'!a 8eoofl£va '[ou {OWD 

1to'[afloD a1tE1KOvi~ov'[a<; '[a O€ flla KaflmJAll )'paflflTJ, ),€'Y0vo~ 1tOD 8ev mnpt1t8 TIjV 

a~lOmoria '[cov a1ton;M:o~'t"(j)v. Avri au'[ou €ytV€ <rU),Kpt<jTj floVO Jl€'[a~u '[ow 
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2% 6% 

aTa8llcDY LOU KUpicoS 7WTallOD TOU ASlOD ana TO EAAllY1KO Tll~lla (38) Kat LOU 

Tll~ llaLOS TllS Xc1)pas TCOY LKo7riCOY (10). 

Ano LOY fHyaKa 3.11. npoK'6nTE1 ncos 01 5 KaADTEpm EAAllVlKOi am8lloi coS npos TOY 

()EiKLll nmoTIjms HQA Eivat m A26, A28, A27, A15 Kat AG8. 2:LOY aYTinoba 01 5 

qncoxoTcpm ciYat 01 AB5, A08, AB3, AB2 Kat AB4, m 4 am8lloi EiYat aLO 

Bap8apoBa01. LTo aUyo'A.o "CODS Ol 5 ma8lloi wu Bap()apo~a<Jl aY11KOUV Kat a"Cll 

llEYaA;u"CEPll da.O"ll (HM Class) "CpononmTlflEvCOY ma8llcDY. LXcTIKa. llE "COY Ba8llO 

"CpononoillO"llS (HMS), 01 Ka8oAou -rponOnOlTlJJ£vOl a-ra8lloi ElYat ° AG8, °A26 Kat ° 
A34. To, anoTEAZallam 'HOY ()ElK"CcDY HMS Kat HQA <paiYOym1 a-ro .0.uiypalllla 3.27. 

Kat 3.28. ayna-ro1xa. 

HMS, n=48 
IO¢UOII<O 
I 
I10 LX£06v ¢UOIKO 
I44% °E~<pavw<; iJfl 

TPOTIOlTOlfliJ£VO 

°EiJQJovw<; TpOTIOTTOlfliJ£VO I 

lEi LfliJOVTIKQ TpOTIOTIOlfliJtvo I 

161o'axuPoTPOTIOTIO'fliJ£VO I 

AuIyp(lI!I!(l3.27.	 H 1WcrooTlaia KCLTCLVOllT] nov 48 oTa8J.!<iw bElYJ.!.CLTOATj'l'lCLC; (RHS -complete) 
(HOV ASIO, crUJ.!.<pWVCL J.!E TO bEiKTTj TpOJIOnOlT]crEwv (HMS Kat HM Class) 
The distribution of the 48 sampling sites (RHS -<:omplete) ofAxios, ranked 
by tlleir modification score (HMS). 

L-ro .0.1a.YPulllla 3.27. <paiYC'rat ncos ()EY umipxouy <pu<JlKoi am8lloi aLOY A~lO Kat LO 

noaomo 1COY taxopa 1ponon01llllEvCOY EiYat 2%. H nEptaa01EpOl a1a8llo1 ppiaKOY"Cat 

llE"Ca~D 1COY KaTllyoP1cDY 1 Kat 2 LOU 8EiKTll HM Class. 

f\a TOY Ka8optallo TOU Kpnllpiou "Cou 20% llE-ra~D napOlloicoY ma8WDY nou a<popa 

"COY bdKLll HQA, EsmpliOTlKUY m 8 am8lloi "CCOY napanO"C<lllCOY Kat <JDllncp1Arl<p011Kay 

12 ana Tll bE1Ylla"COATl\Viu 1roU li')'lVc moy nmUllo AS10 aLO "Cflrl}-W 1COY LKonicoY. 
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HQA, n=48 
100% 

9§Yo 

85%100% 

71% 

44% 

50% 

17%
10% 

_____ ........
0%, .... "'---P'
 -.. j I 

65- 60 59- 54 53- 48 47-42 41- 36 35- 30 29- 24 

KAOOr] 

AUiyp(J.~~(J. 3.28.	 A8p01GTllCl'] nO<JocHlUiu KUTUVOIl~ TuN 48 <Jw8llcOv T01) A~LOll <J1l I-HPCOVU 11£ 
ulv oIlCtoonolT)<JT] 'tT)<; ~u81l0A.0YTJ<JT)<; TT)S; nOloTT)TUS; mv £VOlCtlTTJIl<lTCOV 
(HQA) G£ 7 dnG£\<; 11£ TO KPl't~pLO TOll 20%. 
Cumm ulative percentage distribution of the 48 sites ofAxios according to 
their quality of structure of habitats (HQA) in 7 clusters with the criterion of 
high quality 20%. 

Ano 'to 6.uiypuj.lj.lu 3.28. npomn't81 nco<; at cHu8j.lol j.l8 HQA J.l8YU'A:OT£PO 'tau 54 dvat 

O11j.lUVTIKOt Y1U 'tT] pWn01K1A0'tTJ'tU. 01 (Hu8j.lot UUToi dvat °A26, A28, A27, A15 Kat 

oA32. 

Mw. uno n<; no),),.i<; £<puPj.l0Y£<; 'tou RHS dvat 11 KU'tUypU<pi] n.ov 81<JPUAAOVTCOV 

~£VlKcOV 8tOcOV nou <n.JVUVTcOVTat <J'tT]v nupox81U ScOV11 Kat <puiV£'tat <J'tO LXi]j.lU 3.4.. 

reffi'YpaqHKu "E1)(J'tll~a'ta lli-:'1poq>optrov (GIS)
 

H H<Juyffiyi] TffiV XffiP1KcDV 0800j.l~ffiV £ytv£ <J'to Imagine 8.0, 'tT]<; ERDAS. H
 

8m~8P'Yu<JtU 'tcov XffiP1KcDV <JTatxdffiV Kat'tCOV o£ooj.ltvcov 'tT]<; nupou<Ju<; j.l£A£'tT]<; Sytv£
 

uno 'to npoYPUj.lf-lU ArcView 3.2 'tT)<; ESRl. Tu uno't£A£<Jj.lU'tU <puivoV'tat <J'tU Lxrlj.lu'tu
 

3.1 £CO<; Kat 3.5 .. 

65 

06/08/2010Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



~
A
3
9

 

A
3
5
~
A
3
4 

~ 
~'n---~

~ 
lA

3
0

A
G

7~0--~'---\ 
A

27 

\ A
A

2
 
p

A
18
 

IT
o

l.O
'tll'W

 
\
'
~
o
o
n

 
III 

\~ 
A

14 
A

pw
T

IJ 

o 
K
a
A
~

	 
A

10 
o	 M

S
'rptU

 
A

06 
" 

I	
I 

o 
K

U
K

Tl 
M

tT
p

l
~
A
0
2

TIoA:6 K
U
K
~

 
, 

I
K

a"'lyopia ~roo" I 

A
V

£
K

T
IK

cl 

E
u

a
icr8

m
a

 

N
 

W*E
 
S E

l
l
l
l
V
l
.
K
O
~

 

O
d
K
'
t
T
]
~ 

2
0 0 

2,5 

I 
0

3 

0 
3
~
5 

0
4 4,5

0 

I:X.TI!.lU 3.1.	 
To. bEbO

J..lf;va 1111:; b£tY
flU

l:O
A

Il\jfias pf:V
8u«ilV

 flaK
poam

IO
vbuA

U
lV

 ano 10\11:; t6 <J1U8flO'(1';, Ka1:o. J..l11Kol:; 101) EU
11V

lK
O

U
 lJ..ll1flUl01:; lO

U
 
A
~
I
O
U

 K
U

llU
lV

 nupU
nO

laJ..lU
lV

 
1:0U (AiiYO"I)CHO<; 2000). A
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btrrla<; 2000/60K
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T
he benthic m

acroinveliebrate data from
 the 16 sam

pling points, along the G
reek part o

f A
xios river and its m

ain tributaries, A
ugust 2000. O

n the left m
ap, the 

sam
pling points presented are rated according to the proposed scale o

f the 2000/60K
JE

C
 D

irective. A
t the center m

ap, the abundance and the com
position o

f the 
m

acroinvertebrate sam
ples, ranked by their sensitivity in organic pollution, is presented. O

n the right m
ap, the sam

pling points rated according to the G
reek 

B
iological Index. 
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T
he physicochem

ical data o
f the 16 sam

pling points along the G
reek part ofA

xios river and its m
ain tributaries. O

n the left the percentage o
f silt covering
 

the substrate 
at the sam

pling points 
is presented, 

on the 
center m

ap the 
concentration o

f the total 
dissolved 

solids (T
D

S
) and 

on the left m
ap 

the 
concentration o

f the w
ater sam

ples in total suspended solids (T
SS). 
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epf:7t'tLK<OV (J'tOl.Xf:lrov 

l:Xl1~U 3.3.	 XUpTllS TuW J6 <Yta9fH:Ov O£rYlluTOA.llljftet<; <Yto EA.A.llVllCO '[1l~IlU '(01) A~tou 11£ '[O'OS A.o'Yapl91l0'O~ 

TillY n~6Jv nov 8p£1nuc(QV <YtOlX£lCl)V N, P. 
The fluctuation of the water samples in nutrients (N, P) oftheJ6 sampling points of the Greek 
part of Axlos river. 
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T
he R

H
S data. O

n the right m
ap the sam

pling sites w
ith at least one rare feature, recorded at the sw

eep-up R
H

S o
f the total 156 sites, are presented. A

t the 
center the results o

f the m
odification index (H

M
S) and the quality index (H

Q
A

), the presented sites' nam
es are o

f those that belong at the top quality 20%
 

sites, are presented. O
n the left m

ap the sites w
ith at least one rare feature and those o

f them
 that are m

odified are presented. 
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A
pplications o

f R
H

S. O
n the left m

ap the areas o
f priority for restoration according to the 2000/60K

JE
C

 D
irective, ranked according to their m

odification 
class, are presented. O

n the right m
ap the presence o

f tw
o invasive plant species, R

obinea sp. and A
ilanthus altissim

a is dem
onstrated. 
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H napaxoAouEhlcrrj Tfle; 01KOAoY1K~e; nOlonyrae; ~voe; nO'ra~ou beV civat anA~, Kaewe; TO 

S~nwa 'tTj<; nOlOTIl'tae; 1l7r0pci va acpopa nOA"Ate; 1lapa~hpoue;. H 01KOlvOY1~ n010tTj'W, 

ana tOY 0P10~0 TIl<;, 0XEtisEta1 ~ ne; aAATjlvcmbpa0E1<; tOW ~lonKWV Kat a~lOtlK6)V 

mOlXcicov. H YVW<JTj 'tCOV ~Tjxavl()~wv al.l"r"ij<; TIl<; aAlvTjlvEni8pacrrj<; ElVat 'to ~Tj'tOU~EVO 

yta KaSe unEuSuVll 8taXElp10n~ apm. eE~a'ta oncoe; 8tan'jpTjcrrj, avopS0)<JTj, 

rnavacpopa, npo0ta0ia, XPElasovra1 ~ES68oue; nou va WfOPOuV va nepl'ypa\jfOUv TTjV 

1Jcpl0ta~EVll Kata0tacrrj Kat va npo~M\jfouv ~ a~lOm0tia. ECP000V EiVat aMva'tO va 

blatT\pTjSci 0'tO 0UVOlvO tOU 'to CPU01KO nepl~UlvAoV, to'tE So, npEnel va yiVEl t.t:pUpxrJcrrj 

to)V npOtepatot~TCOV. 01 npOtepatOTIltE<; amE<; anOtElvc0av to SE!-la apXCTWV 81e8v6:lv 

0DVeqKWV, K01VOtlKWV ObTjY1WV Kat ESV1KWV VO~V Kat Ko.VOV10~WV. Me TIl 0XenKa 

np00cpo.TIl 08Tjyia ylet to. E0CO'tEP1KU U6aTa O!-lCO<;, OpiSE'tat ap!-l681a 81aXelp10tl~ apm 

"('ta KUSe IvcKUVll a.nOPPO~<;. Kun tE'tOlO npoUnoSE't~l nO)<; Tj 'tOmKr, al.l"r"ij ap-.dl So. 

~picn<Hat 0e S'£crrj va 81KatoAoY~0n TIlV avaYKWOTIlta HDV Ep'¥COV nou eitE 

aV0.8E1KVUOUV, dte np00'taTEUOUV, El.te enavacpEpouv KunolO 01K00U0tTj!-l0.. rta OlvOU<; 

tOU<; no.panuvco AOyOU<; Tj o.va~r,tTj crrj 'tOU KalvmEpou 0DV8U0.0!-lOU napaKOAoU8Tj <JTj<; 

yiVetal emraKtl~. 

cDUO'LKOX'l J.1LKl} , XllJ.1LK1} 1tOU)TI\TU 

Ano TIl CPU0l~ anO\jfT] 'to. nOta!-llet Elvm ~EtacpopEi<; VEpOU Kat npolOVtCOV 61a~pcocrrj<; 

(Favretto, 1999). H xrJ !-llKr, 0U0tacrrj 'tcov nOta~6:lv E~apt6:rat ana TIl A1SOAoyia, 'tTjv 

amoxSov~ no.payoyy~, TIl CPU0lK~ K0.1 tT\v o.v8pconOYE~ aAAOx80Vll oP'Yavl~ OU0l.a 

(Billen et a!., 1995). 

H CPU01KOxrW1Kr, nOlCrn1'ta tOU nOta!-l0u A~lOU, 0U!-lcpcova ~E to, anOtEM0!-lata tT\<; 

~EAETIl<;, EiVo.l !-lalvAoV a0xrJ~Tj. 

o ~aS~o<; KOPE0~OU 0E 8talvU!-lEvO o~uyovo EnE0E 0e 2 0ta8!-lou<; KatCO ano TIlv 

Ev8E1KtlK"l1 n!-l~ tT\<; EupconalKr,<; 'EvO)<JTj<;. BE~ma, mo 0Tae~0 A18 nou ~pi0KEtat 

0'tO cppaY!-la TIl<; 'ElvlvTj<; 'to ~ueo<; dVat !-lC)'W...o Kat Tj por, ElVat ElvaX10TIl !-lC 

anotElvc0!-l0. to VEpO va !-lTjV O~UYOVWVE'to.l 6nco<; 80, tnpme. LtO 0ta8~6 AA2, 0't0 

anOmpo.'Y'Yl0tlKO Ko.valv1 Ap'tsuv- AylaK, to VepO r,taV 0tU01!-l0 0~ uno0tpO)!-la 1lvUO<; 
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1tllYT] /lTl TOS1KcOV alCDp01)Il£VCOV mEpEcOv (Jeffries & Mills, 1990) Ken (YCTlV 1tEpl1rrCOCITl 

TOU ASlOU CJE au-Hi CYUJ.DIEP1Aa/lPo.VOVWl 01 a/l/loA-Tl\VtcC;. 'Grav 'ra Ka'raOKEuamlKCt 

Epya A-a/lpCtVOUV XcOpa CJE 1tpcOTlV KaA-A-lEpyoU/lEVEC; EK'rCtCJE1C; 01 E1t11t'rcOCJE1C; 

/lEYE8uvov'rat (Smith & Stopp, 1978). A~isEl va avacpEp8Ei 1tCOC; TO CPpo.Y/la 'r11e; 'EA-A-11C; 

A-E1TOUPyEi EUEP"(EnKo. mT]v a1tO/lo.KPUVCITl 'rCDV at.wPOU/lEVCOV mEpEcOv a1to TO VEpO 

'rOU 1tmallou, A-(yyco 'rTle; /llKp0'rEPTle; 'raxU'r11'rae; p0T]e; CJTOV 'ra/ll£u'rTjpa.. 'EXEl 

a1tOOE1X8Ei 1tCOe; 'rE'rOtEC; KmaKpmTjCJE-U;; VEPOU J.DI0POUV va ESU1tTlPE'rTjoOUV 'rOy EA-EyXO 

'r11e; Il£'racpopa.e; pU1taCJIlEvcov Ac1t'rOKOKKCDV tSTl/lo.TCDV Kat va 1tEP10P1CJOUV T11 olo.8ECJTj 

TOUe; oE 01KOAOY1Ko. EuaiCJ8TlTEe; 1tEplOXee; (palanques et al., 1990). nOTOOO, 11 

1taYloeuCITl 'rCOV atCOPOUIl£VCOV mEpEcOv CJE 'rExvrlTo. cppaY/lma EXEl E1tl1tTcOCJE-U;; m11v 

1tOlOT11Ta TCOV KaTaVT11 lSl1/laTCDV Kat TTl OlappcoCITl T11e; aKT~e; (palanques et al., 1990). 

L,TOV 1tapa1tOTa/lO Bapoapopaol Tl /llKpi] Tl/li] CJE atCDpOU/lEVa a1tOOiOETat CJT11v 

1tapOx81a Kat uopopla P)hCJT11CITl, 1tOU KDpiCDe; /lE /lTlxaV1KOue; Tp01tOUe;, aul;avouv TOUe; 

pu81l0ue; lSTlllaTOYEvECITle; (Hupp et al., 1993). TEAoe; CJTO APTSa.V- AYlaK 11 1l1K pTj TlIlT] 

0CPE1AcTat CJT11 maCJllloT11Ta 'rUN UOCt'rCDV. 

To pH KU/lo.v811KE CJE 4 ma8/loue; CJE E1tmEO(l EKTOe; TOU olao'ri] /laTOe; TCDV EVOElKnKcOV 

nllcOv T11e; EUpCD1talKT]e; 'EvCOCITle; H KmaCJTaCITl ami] EXEl 1tapaT11PTl8Ei Kat CJTO 

1tapEA-80v KCno. T11v 1tEpiooo TOU KaA-OKatplOu (Aasapioou, 1998). Evolwj)epov EiVat 

1tCOe; Kat 01 4 PP1CYKOVTat mo KcnaVT11 TOU cppaywnoe; H OWKUllavCJ11 TOU pH /l<-"'1aSu 

TCDV ma8/lcOv eXEl va KavEl Il£ ne; pU1taVnKEe; ElCJpOEe; 1tOU OEXETal °1to'ra/loe; Kat 11£ 

Ola01KaCJtce; EVEPY01toi11CJT)e; Kal a1tEvEPY01tOl11CITlC; TOU lST]/laToe;. H E1tavatcOPTlCITl 'rCDV 

tSTlflCtTCOV mo VEpO Esap'rCtTat a1tO T11V KOKKO/lETpia, T11 cyuvoxi] Kat T11V 

1tEPlEKTlKOT11Ta CJE (/lOplaKo) VEpO 1tOU EXOUV (De Billy et al., 2000). 

H aycoYl/lOTT\Ta SE1tEpaCJE TO KOlVOTlKO 0P10 CJE OAoUe; TOUe; oTa8/loue;. H IlEyaA-11 H/lT] 

'r11e; aYCOY1/lOTTlTae; mov AS10 EXEl EVT01t1CJTcl Kat CJE 1tP011YOU/lEVEe; epEUVEe; 

(Vasilikiotis et al., 1991; ravioou & IllTCJapae;, 1997; Aasapioou, 1998). H 

aYCDyl/lCn11Ta cyuvOEErat IlE 'rT) cn.ryKEvrpcoCITl 'rCOV OlaA-U/lEvCOV OTEpEcOV. Kat EOcO 

E/lcpaviSETat olacpopEnKTj Tl KaTamaCYT\ moue; ma81l0uc; 1tplV Kat /lETa 'ro cppaY/la. H 

KaramaCYT\ ami] l11topEi va ocpdAcrat, 01tCDe; Kal CJ'r11v 1tEpimCDCITl TOU pH, 010 ElCJpOEe; 

pU1taVrlKcOV CPOP.iCDV, CJE /ll1xavlCJ/lOUe; Evcpy01toiTlCJT)e; 'rOU lST]/lmOe; T] CJ'r11V ESar/llCYT\ 

TOU VEPOU, acpoo TjOTl U1tapxouv \jf11A.Ee; 8Ep/lOKpaCJiEe;. H u1tEp/lEYe811e; Hfli] TOU 
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nav16a, 10N onolwv YJ acp80via Kat it01K1A01YJ1a cruV6EE1at ~E 1T]V EU,poyEvEla 1uN 

n01a~lOJV EVOtal1YJ ~a1COV, E~ap1a1at ano ne; cpUCHKEe; Ota61KaOlEe; nou E7l:lCPEPEl T) PO~ 

(Ward, 1992; Townsend & Hildrew, 1994). MEAf:1Ee; yta To: ~Ev81Ka llaKpoacm:ovouA.a 

anoKaA'tnnOuv 7l:CDe; cnrfKEKpt~Va E10YJ nEptopl~OV1at OE nOAu OtClKp110Ue; 1Unoue; 

unompcD~aTOe; Kat aAAa EioYJ EiVat nEp100<YrEpO acp80va OE Evav 'ttmo napa OE 

aAA.oUe; (Hynes, 1970). 

Ta an01EAZolla1a 1T]e; uOpo~OPCPOA.O'ytK~<; natOTT]1ae; mov A~lO aVEoEl~av OUO 

OT]lla\l1;lKanpO~A~~ClTa, 1YJ<; tAUOe; Kat1T]e; llEicoolle; 1YJe; napOX'le;, 

To uno01:pwlla moue; o1a81l0ue; an01EAOU\I1;aV KUptW<; ano tAu, allllo Kat xaA1Kta., IlE 

E~aipE0T] TO ma81lo TOU ropy01tT] (AG7) nou nEptEiXE Kat OyKOAt80u<;, H OU01aOl'j OE 

A.E7l:10KOKKa uA1Ka ~1av aVa!lEVOIlEVYJ acpou aUTO TO 11l~ Ila TOU A~toU Elval m:;owo, 

Kat xapaKTT]pi~E1at ano ~nl£<; dtOE1<;. H ~E'yaAT] 0UXV<YrT)Ta 0IlWe; TT)<; EllcpaV10l'jC; 

tAUOC; moue; o1a81l0ue; OUV101a npO~AYJ ~a nou OEV cruv6EE1al IlE ne; CPUCHKE<; 

01a01Ka01.Ec; Ot 7l:1lYE<; 1YJS tAUOS OXE1t~0V1at ~E ora anOO'tpayylmlKa KaVaAta TOU 

Ap1~av - AYlaK Kat -rou Bapoapo~acrl Kat OEV E1.vm aAA.Ee; ano 1a YE110V1Ka xwpacpta.. 

To IlEYaAUTEpO npo~AYJlla wmooo E1.vat aUTO TT]C; ~E1.wOl'jS 1T]e; napoxilc; H nooo1YJ'ta 

nou E10EPXE'tat mT)v EAAfLoa, aVEPXE1at mOo 24,83m3/s, OC:V EnapKE1 yta. va cp-raoEl 0 

it01allOe; cr'tov eEp~alKo, ITO iloYJ U7l:apxov npO~AT] Ila TOU apoEunKou cppaYIlClTOe; TT]e; 

'EAAYJe; npOmt8EV'tat at aVE~EA.EYK1Ee;napavollES aVTAtloEle; nou Y1VOV1at ano n<; oX8ES 

10U no-rallou 'Onws EOEl~E Kat T) Ka1aypacpil TOU RHS at a\l1;AtloE1e; an01EA.oUv 10 

OEUTEPO nto crux;vo npO~AT] Ila IlE cruX;V01T]1a 26,28%. To npo~AYJ Ila otacpatVE'tal 

oo~apo1Epo IlE 'tT]V ucpaAIlUpWOl'j 1WV unoyE1.WVOOa1wv OTT]V nEptoXtl TOU oEA1a. 

To npO~AT]lla npEnEl va C:V1E1VE1at Ka1a 'tT] m:piooo TOU IE7l:1EIl~piou. ME TT]V napooo 

TOU XPOVOU Kat n<; KA1~anKEe; llE1a~OA.E<; 01acpaivE1at nwc; 8a an01C:A.EOEl 'to 

~EyaAUTEpo npO~AT]lla mT] 01axEipt011 TOU n01a~OD, 

BLOA.°YUcl11T010nrra 

Iu~cpwva IlE 'tT)v apX'l 1T]C; OUVEXElae; HDV n01a IlcDV, River Continuum Concept ano 

'toue; Vannote et al (1979) (IX'llla 4.1.), Ka8E n01alllO crUOTT]lla an01EA.Ei ~ta 0UVEXEta. 

CPUCHKcDV ota~a.8llioECDV Kat 0UVEnaKOAou8CDV ~toA.O'ylKcDV npooap~oycDv (Aa~apioou, 
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1998). 2:TJ flavtlKOi )'la TYj 8taflOPCPCOCIT] 1CDV ~cV81KcOV KOlVCDVlcOV cival 8UlCPOPOl 

~lOnKoi Kal a~lOT1Koi napCt.)'ovtc<;. A~lOT1KOi napCt.yovtc<; cival ° runo<; 

uno<npcOfla1'O<;, Tj po~, Tj XTJfllKh c:ruma<Hl TOU VcpOU Kat Ta CPUGlKa. xapaKTTjplO1'lKCt. 

TOU VcpOU BlOTlKOi ciVat Tj ~AamTjCIT], Tj 8ta8c<HfloTYjTa TPOCP~<; Kal KaTacpvyiou, Kat 

01 0)::tOCl<; aV1ayrovlOfloU Kal 9i)pcUCIT]<; flcTa~U TCDV ~cV81KcOV flaKpoaonov8UACOV 

(Hynes, 1970). 

invertebrates 
1:,;01/.1U 2.4.
 
[ev'lK£uliEvO liOVtfA,O tCDV
 

£YaA/,a:ywv crne; oxC:'UK£e; 
1 (0·5 M) MICROBES 

a.<pGovl.£<; tCDV AzltOUpylKWV 
~~\l( cP? M r 5hredder~ ~ 

o~i(i8CDV tOW 
' I t~() ~ '==> Grazers \ IlwCj)oacrnov8'lJAwV Kata 
~ ~ r. :-,.;r,,~ PredatorsIlrlKOe; £YOe; cmcrnlwxroe;
 

nOtal·LOu wr.o n<; 1tlryze; we; ~ 2··· (1-~PRODUCE~ Y 1J~I
PJR < 1 
'CU; £K~OU<; Onwe; ~ (periphyton), IQ ~ Q f'/f\ ~ ')
npo~Unw:n ano TIlv apxil 

(4-6 M) FPOM~'I PRODUCERSTIle; cruv8X£lac; 'CON nOtallWV 3 IMPORT J (.vascular Call1Ktors 

(River Continuum t Lr,hyd rophytes) 

Concept) (Vannote et at, ..G~CRO~S1- r// P 0 M ~._ 
1980). 

~ (10~ l\b~i->'~\ 1(',COlleCtDI5~ 
A generalized model of the ~~~C\~ \ I ~ ~) ~ 
shifts in the relative PRODUCERS .J '. f.~ 1 __._ Shredders 

(vascular .. \ P/R;:- 1 I ~~abUIldances of invertebrate 
nydroPh:tes) ~ \ \ Grazer' f)~~ functional groups along a 

(j;:;3::J / OV~~ ~ P \ 11: ~ ~ ~ ,1river tributary system from 
~ " PRODUCERS \ . K\ . Predatorsheadwaters to mouth as 6 (50-75 M) (perlpnyton) '-. ~.. __:;..// 

predicted by the river 
continuum concept (River 8 / ~l~ \0~ , fr: ~ .- -...-..
ContinuUIn Concept) 7 - ........ ~
 

..-{ y./ -"'.(Vmillote et a1, 1980). ~J ,~ MICROBES' / Collector, \ 
I PiR <: T / \ 

~ B ~d'" ;lkPR~UCERS \ If CJ~---\ 
15 ~ ..(phytoplankto!1), -:::- ."--.~ f 

~ 9 ~ \" \ (') ..... pred~tors 
~ I ~\~l \\ ,t!},\ I 

"'iO.~ 'Jj;~ ,~ / _~r COLLECTORS 'I ~/ 
11 I (zooplankton) \ 
12 ._- (700 M) \ 

To n01'a.fltO c:rum'lfla an€lKovi~E'ral CDe; tva anAO KavCt.Al (2:xilfla 2.4.) au~avoflEVlle; 

La.~T)<; p€flaTo<; Kat nACt.Tou<;. KovtCt. mlt; nTj)'€<; (rCt.~Tj 1-3) TO nOTCt.fll cflCPaV~eTat va 

KUptapX£lTal ana nap6x81a ~ACt.01TJ()q ~E nAouma OKiaCIT] Kat Clopote; UAcOV nou 

cruvr£Aouv 0TO eTcp01pOCP1KO PIR<1. L,Ta aonov8uAa KUptapXOuv Ot 8pUflflanm€<; 

(shredders) nOD XPTJolflOnOlOUV TllV ClOPOY) oP)'aV1Kh<; UATJ<; CD<; 8ta8tClflT) TPOCP~ acpou 

tXcl €p8el 0TYjV Ka1Ct.AATJATJ flOPCPY) an6 TOUe; U8aTlKou<; fllxpooP)'aV10flou<; Kat 

OUAA£K1c<; (collectors) nou TptCPOvtat fl£ TYj Az1t't11 oP)'aV1K~ UATJ (FPOM). Ta fl£0aia 
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T~Tj ~aTa (T(i~T] 4 -6) E~apT(:DVTCtl AXyOTEpO ano TIlV napox81a E1crPOTj UAT]C; KCtl ~E TO 

aD~T]~VO nAaTaC; lCOlTIlC; KCtl TIl ~E1CO~tVll crKiaO"T] ElVCtl aDTOTpOepa PIR>l. 01 

8pD~~anmtc; ~EU:DVOVTCtl Kal 01 ~OcrKT]TtC; (scrapers) YlVOVTCtl1ttO O"T]~aVTlKOl Ka8wc; 

Ta npOOlCOAA11 ~va 6'>"Y11 YlvovrCtl 1tt0 aep80va. Ta ~E'YaAa nota~m KDp1apxOUVTCtl ano 

FPOM (Km cruvc:nWC; crUAMKTEC;) KCtl ano TO aD~l1 ~tvo CPOpelO FPOM nOD 

~ETacpEpETCtl, ~a~i ~E TO aD~T]~VO ~a80c; crUVTEAOUV m11 80AEpOTIlTa TOD VEpOU K(11 TO 

crDO"Tll ~a xapaKTllpi~ETCtln&.Al ano Tll crXEO"ll PIR<1 (Cummins 1975b). 

LTllV 1tEpimcoO"ll TaD A~lO"6 11 D6POAOY1K~ acruvtXEla nOD npOKc.Uvc:l1:(11 ano TO cppa.y~a 

TllC; 'EAAT]C; EXEl nEpa ano nc; D6pOAOY1KEC; Kal ~lOA.aylKEC; E1t11tTWcrE1C;. 'Oncoc; E6El~av 

KCtl 01 6uo crTancrnKEC; ~E8060l o~aoonoi11O"llC; (L)jWa 3.1. KCtl tluiypa~~a 3.]8.) 

DnapXEl 61aKpnTj 61aKOml m11 cruvtXElac; TllC; ~Ev81KT]C; KOlvOTIlTac; ~E TO crxrJ ~ancr~o 

TCOV 6UO 0~a6cov (avaVTY\ KCtl KmaVTY\). 0 61axcoplcr~0C; au-roc; EiVCtl Toem tVTOVOC; nOD 

!loui~El crav va npOKE1TCtl ym OUO 61acpopEnKa nOTa!lla, nOD TO Eva EXEl nc; nll'YEC; TOD 

crTll Ai!lVll nOD crXll!laTi~El TO aAW H crDv8EO"T] TllC; KaTaVT11 K01VOTllTac; OEY 

aKoAoD8EiTCtl ano crDAMKTEC; !lOVOV aAAa ~avapxiSEl ana cruAMKTEC; KCtl aKOWD80uv 

KaT01tlV 01 8pD!l!lanmtc;, ~OcrKT]TEC; KCtl crDAMKTcC; crD~cpcova ~E TT]V apx~ TaD RCC 

ano nc; 1tTj)'EC; EYOC; nOTa!lOU KCtl KaTCO ~ amov TOV Tpono, T] apx~ TllC; cruvEXElac; TCOV 

nOTawov naUEl va lcrxUEl. QcrTOcrO, OEV apxisEl ano T11V apx~ 11 nopEia crTll crDv8EO"ll 

T11C; lCaTaVTY\ KOwOTllTac; crD!lcpcova ~ TO RCC. YnaPXEl !lla XCOP1KT] Ka8Dmtp110"ll 

crTllv lcrxU TllC; apx~c;, Kan nOD OCPERc:W.l mlC; yECD!lOPCPOAOylKEC; om61KacriEC; 

61a~pcocrllC; Tlle; KohT]C; TOD nOTa~ou nOD crU!l~aiVODV aKpl~cOC; 01:0 KaTaVTll K(11 EXODV 

crll !laVT1KEC; E1tlmwcrE1C; O"TY\ ~EY80navioa, O"ll !lavnKOTEpEC; KCtl ano nc; KaTampocplKEC; 

nA11!l!lUPEC;, !llaC; Kat 01 opyavlO"!loi TOD ~Ev80DC; ocv EXODV anoTEAccr!lanKEC; 

npocrap!loYEC; m11v EK8cO"ll mo m!lOoepCtlplKO O~1Y'(OVO, oncoe; EXODV ~c Tll napacrupO"ll 

KCtl TIlV TaepT] (Webb et al., 1995). 01 ODO TcAEDTaiEC; 01a61Kacricc; E1t1TpEnODV T11V 

Taxcia cnavanoiKllcrll TOD CYU"{KEKP1!lEVOD T~Tj!la1:OC; Kat TIlV anolKllO"ll VECOV nEplOXwv 

mo KaTaYTY\ (Williams & Hynes, 1976, Mackay, 1992, Palmer, 1992) Lc crD!lepcovia 

!lE TO. napanavCD mov A~lO mo KmaVTT] TOU eppay~a1:OC; (A14) 01 ~OcrKT]TEC; 

~ElWVOVTCtl acpOD ~lcOVETCtl TO FPOM (!lcicocr11 (11COPOD!lEYCOV <YrEPEcOV) KCtl 

aD~aVOVr(11 01 cruAM1(TcC; (potamanthidae, Ca10pterygidae Platycnemidi.dae) aVTlTCOV 

8pu!l!lan<Yrwv. 01 8pD!l!lancrTtc; (Polycentropodidae, Hydroptilidae) 6EY 

E!lepavlSOVTCtl KovTa crTO eppaY!la napa !lOVO !lETa TOV A12, onOD yiVETUl craepT]C; 0 VEOC; 

KUKAOe; Tlle; apx~e; TIle; (J1)VEXcme; 1:OD nOTa!lOU RCC. EKe:l onou 01 8pD!l!lan<YrEC; crc 
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cruvbuao~o IJ£ 8r]pEmE<; oXlwa't{~ouv ()\)v8£'t11 K01VO'tT]'ta, xapaK'tT]p~OV'ta<; ~E a1YrOV 

'tOV Tpono '!T]V Kat..Tj 1W10'!T]Ta '!CU VEpOU nou £91X811K£ ano TOV Et..t..11V1KO BlOW"{lKO 

~ciK'!l1· 

To. anoTEMo~a'ta '!Y]<; ~lO~lKTj<; EpE'uva<; '!T]<; nOlo'!T]m<; '!ou 1to'!a~ou A~lOD 

KaTat..Tj"{ouv OE napo~olO.. <>U1·.lnEpo.O~aTa ~£ amo. '!Y]<; cpU01KOXlW1KTj<;. 

KaVEva<; <na8~0<; '!Y]<; bEl"{ ~aTot..11\jJ{a<; bEV xapaK'!Y] p{0811K£ ano o.P10'!T] n010'!l1Ta, 

()\)~cpCDva ~ '!CV Et..t..11V1KO ~ciKT11. AKo~a Kat oE amov '!CU napanmo.~ou 10PY01tll, 

nou 8ECDpc1Tal Ka8apo<;, 11 nOlO'!T]'!a '!CU v£pOU xapaK'!l1pi0811K£ a1tt..w<; Kat..Tj H 

blo.KplOT] oE oTa8~OD<; avo.vr11 Kal Ka'!aV'!Y] '!CU cppo."{~a'!C<; E{Vat Ka1 EOW E~<pavTj<; ~E 

'!OUe; TEArum{ou<;, E~alpOU~EVOU TOU A2, va U1tEp'!£PODV O£ nOlO'!T]Ta. H OlO..cpopa aU"ri] 

'!Y]<; n010TT]'tae; IJ£ XPTjo11 '!CU Et..t..11V1KOD BlO~lKOD ~ciK'!T] avalJ£oa O'!CU<; <na8~oue; 

avav'!Y] Kat Ka'to.V'!Y] TOU <ppo.y~a'!C<; €XEl blaTClm0J8ci Kat oE np011"{OU~EVY] ~M'!Y], 

KaTo. T11V nEp{ObO TOU KaAoKatplOD (Aa~ap{bou, 1998). H KaAm£P11 nOlo't11Ta TOJV 

oTa8WDv KClTo.vr11 '!CU <ppa"{~a'!Ce; mT]p{XE1r]KE OT11v napouola t..1yOJv ~cOCDV ano 

cuab8r]TEe; 01KO-yEVE1E<;. TE'!ClEe; OlK0-YEVe:lEe; c:iva1 TO. Cordulidae, Polycentropodidae 

Kat Potamanthidae. Kat..mEP11 nOlo'!T]'ta ve:pou ciXE 0 AI0, nou ~Plmce:'!at oro D\jJO<; 

TOU AvaroA1KoD. 0 oTa81l0e; aUTO<; BplG1(E'!at oE Ilta ano n<; 1tEPlOXE<; nou 

nEp1"{po.<P11KaV napanavOJ, onou 11 <>U'YKEvrPCDOT] TCDV 8pETC!lKWV ~GlcOve:Tal. 

H avat..uo11 KaVOV1KcOV avrlmOlX1wv (Canoco) XapaKT11 p{~n TOUe; CITa8~oue; IJ£ ~aoTJ 

TO. ~wa. Avat..Dovra<; TOUe; Ka80plCIT1KO'!EPOUe; nEplBat..t..ovrlKOU<; napa"{ovrEe; Ylu '!a 

~cOa TEt..1Ka anocpaiVETa1 oro nOJe; '!Cno8nODvra1 01 om8~0{ OE CJ..(EOTJ IlE n<; 

n£plBat..AovnKE<; napalJ.ETpou<;. Me: aUTov TOV Tpono Ka80pim11Kav 01 KUplOTEpEe; 

~E'!a~t..11T€<; "{la TOU<; ODO a~Ovt:e;. 01 ~'taBt..11'!E<; amE<; EiVat Ka'!o. 0E1pa 

oTJ~avrlKo'!Y]Tae; 'to. btaAUIJ£Va me:pEa (TDS), TO. alOJpOD~va me:pEa (TSS), TO pH 

Kal11napox8ta ~t..amT]oTJ. A7t0 ~EM'!Y] TOJV Lazaridou et al. (1999) 0TOV AJ"laK~ova, 

Ka'!o. '!Y]v nEpiobo '!T]e; xa~11t..Tj<; poTj<;, npO€Ku\jJe: nOJe; IlE '!T]v Canoco m BlO~lK&. 

oEl-y~a'!a <>U0X.E'tl<ITr\Kav nEplOooTEpO IlE '!a a1OJpoD~va mEpEo. (TSS) Kat 

be:me:p.EuovrOJ<; IJ£ '!Y]v 1tapoxil· LE ~M'!Y] '!CDV Jennings et al (1998), OTOV Et..t..11v1KO 

XcOpo, 11 avo.A.oy11 0uCJ..(EnoTJ "{lCl ODO nOTa~lu crumTJlla'ta EbE~E 1tOJ<; 01 KUplO'!EpOl 

napo.yovre:e; c:iva1 11 an6eJTaOTJ ano ne; 1tll"{E<;, ro pH, '!a 0t..1Ko. atOJpOD~va (mopE&' 

(TSS) Kat TO unOeJrpCD~a. A7t0 TO. anoTEt..EeJllaTa '!Y]e; napoDoae; IlEA,E'!T]<; Kat TOJV 
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npoaVLLcpEpOllc:vmv, npOKU7l:'t"El nme; TtL alillpoull£va OTEpEa ElVat l<SWlTEpa CJlllltXVTlKa 

yta rqv nOlOTIlTa TON nOTaf-lcOV, TOUf"aXlCJTOV KaTa TTl 8EptVll nEpi080. 0a npE.-nEt va 

OTlilElill8Ei nme; TO f-lWOYGtaKO TontO Eivat t81aiTEpa Euna8Ee; 0TIlV 8ta81Kaota TIle; 

Ota~pmCIT)e; Kat yta wyoue; nEpa ano TllV EVTaO"Tl Tmv ~poxomcOOEWv Kat TIlV 

av8pwnoyEVll EntOpao'l (Woodward J. C., 1995). L:uvEnme;, 11 yEWf"oyta TOU XcOpou OE 

cruvouaollo Il£ TO d,lf-la (mOX1KOTllTa ~poxomcOoEWv - ~llpaotae;) IlEOO Tlle; 

Ota8tKaotae; Tlle; 8Hi~pmO"Tle; npOKawuv CPU1Voll£va 8taTapax~e; ma ~Ev81Ka 

f-laKpoaonov8uf"a Kat mllPEa~ouv TIlV nOloTIlTa Tmv pEoVTmv uoaTmv. 

LTa anOTEAEo!-lUTa TIle; Canoco, mt0'le;, crullnEpalVE1:at nme; 11 crUOXETlO"ll Tmv 

aCJ7tov8uAmv IlE TIlv napox8ta ~f"amllCIT) ~1:av llEyaf"uTEPll ano KC£7tOta KaLllyopia 

unOOTpcOf-laTOe;. LTIlv napouoa IlEAETll 8EV un~PXE f-lEyaf"ll nOtKtAia unOmpO)f-lUTOe; Kat 

11 napox8ta ~MiO"TI)O"ll cpatvETat nme; unoKa8tma TO unompwf-la mo pow TIle; 

nEpt~Uf"WVT1K~e; napall€TpOU nou OXETi~E1:alIlE TO EV01UiTIlf-la. LTIl f-lEAZTIl 1:0U Beisel 

et al (2000) OE n01:ullo TETapcou ~a8f-lou, mil Mortagne TIle; iaf"f"iae;, npOEKU'llE 

Ka8ap~ crUOXhloll f-lETa~U Tmv f-laKpoaonOvouf"mv Kat TIle; ETEpoyEVElae; TOU ~u8ou 

TOU nEpt~aAWV1:0e; TOUe; OE c:n1nEOO IlEOOEVOtat~f-laTOe;. AK0f-lll Kat av 11 ()1)V8EO"Tl Tlle; 

KOtVOTIlTUe; Ka8opt~o1:av KUptme; ano Ta EtOtKa a~tOTlKa XaPUKTIlPWTlKa TOU 

EVOtat~llaTOe; oEtYf-laToAl1'111ae;, T) ETEpoyEvEta Tmv ,¥Et1:0VtKcOV f-lmoalKcOv f-lnopouoav 

va EXOUV af-lECIT) ~ <':f-lIlEO"Tl O"llllaVTtK~ E1UPPO~ (Beisel et al., 2000). H aVTtKaTamao'l 

au-nle; TIle; E1:EpoyEVEtae; TON ,¥EtTOVtKcOV IlWOalKcOv O"TI)V nEp1nTWO"ll TIle; napovoae; 

WAZTIle; acpopa O"TI)V napox8ta ~AciO"TI)O"ll nOD cruVTE'AEi 0TIl OlllltOupyia crUv8ELWV 

EvotatTIlllaTWv Kat unomllpi~Et KCl.Ta amov 1:0V 1:pono nEplCJOOTEpO cr6v8ETEe; 

K01VOTIlTEe; acmovouAWV. '1owe; 0 anf"OUmEpOe; ll11xaVtoIlOe; nou E1tllPEa~Et allEoa TIlV 

nOtKtAla TWV EtOC))V Elvat T) n01KtWTIlTa TWV 8cOKWV (niches), onOD 11 unon8EIlEYll 

IlEyaA-trrEPll nOtKtAia nOD npoocpEpETat ano crUv8cTa C:VOtat~ lla1:a, EnnptnEt TO 

8taxwptoilO TWV nopwv Kat cruvEncOe; Ent1:pEnc1 TIl cruvUnap~ll (Schoener, 1974). H 

nEpin1:wCIT) TaU napan01:allOU Bapoapo~aot IlE TO 100% unompwila lAVOe; Ila IlE 

UnEPIl£1:pa avm1:U'Yf.\£Yll DAciOLl1CIT) npoocp<':pETat ytall1a Thota EPllllvc:ia. 

H oTanonK~ EnE~Epyaoia IlE TIl 11<':8080 TOU oc:v8poypallllaTOe;, onwe; Kat am~ TIle; 

FUZZY, ollaoonolT)oav TOUe; ma81l0ue; OE av6.VTI) Kat KaTaV1:11 TOD cppaYllaTOe; 

acp~VOVTae; EnOe; 1:0Ue; OLa81l0ve; 1:WV napanm6.IlWV, AA2, AB2 Kat AG7, Kat TOV A2 

nOD IlE TIlV totahEPll K01V6Lll1:a nou c:iXE ox)wanOE 8t~ TOD Of-laoa. Ev8tacp<':pov 
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napououiStl 11 aeruvEx,tla am~ 10U nOTalJ.OU nOU XWptStl 10V AS16 OE 0'00 TIJ.~ lJ.aTa. 

IIapaKaHl) ytVETa1 aVTlA:rpno nw~ 01 1010TrJTE<; 10U nOTalJ.OU EnaVEPXOVTat, acpou IJ.E 

TrJV anoma<Jll mo KaTaVTl1 01 E7L17LTcDOtl~ ano Ta cppaYlJ.aTa TEivouv va IJ.ClcDVOVTal 

(Ward & Stanford, 1983, Blinn et a1., 1995, Webb et al.,1999). Ta anoTEAZcrlJ.aTa TrJ~ 

napouoa<; IJ.EA-ETT\<; EOEtSav nw<; T\ ~Ev80navioa EKj..lCTaA-A-EU811KE TrJ eruYKpaTrJ<Jll 10U 

VEpOU mo cppaYlJ.a, IJ.E Ta punaVT1Ka cpop-ria nOD 10 eruVOOEUODV Kat nEp100OTEPO 

0'0V8CTE~ K01VOTrJTE~ EYKaTaOTaBr1Kav mo KaTaVTl1 napa T1~ nto aVTiSoE~ 

nEpl~aAA.oVT1Ki:~ eruV8TjKE~ 8EPIJ.OKpaoia~, pH, aywY1lJ.OTllTa~ Kat OlaAU!J.EVWV 

mEpEcDv. To yEyovo~ amo KaTaOClKVUE1 TO !J.EYE80<; TOU pmaVT1KOU CPOPTtOU nOD 

j..lETacpi:pEl 0 nOTalJ.o~ AS10<;. 

RBS 

To 0'00TlllJ.a EKTtlJ.llo11<; Tll<; OOIJ.~<; TWV EVOla1TllIJ.aTWV RHS EX,Cl KDpiw<; OlaXE1P10T1K~ 

asia Avamux8T\KE Yla va OlEDKOA-UVCl TllV npomacria Kat mavacpopa TWV CPD01KcDV 

EVOla1Tll j..laTWV 0Ta nOTCtlJ.la Ka1 OT1~ ScDVE<; nOD ama nA-llIJ.IJ.DpiSODV 0 K'0P10<; 0Kon6<; 

10D clVat va napi:x,El OE onolOv OlaX,tlptSCTat, T11V nATJPocpopia nOD XptlaSETa1 Yla va 

OlaTllP~Otl Kat va ~OTJ8TjoCl TT\ ~10n01KtA.&rllTa (Raven et al., 1998) ME TrJ IJ.E80oo 

EsnasoVTat Ta anOTEM0lJ.aTa TWV EVEPYcOV yEWIJ.OPCPOA-OY1KcOV Kat UOPOAoy1KcDV 

Ola01Ka01cDV nOD erumTjvoDv Ta OlacpopET1Ka EVOt.a1TT] lJ.aTa. Entoll<; E~ETaSOVTat 01 

E7L1mcDOEt<; TO)V av8pwnOYEVcOV napEIJ.~aOEWV mll CPD0lKOTllTa TWV EV01.a1TrJIJ.CtTWV. 

ME 1OD<; 0'00 OclKTE<; Kat 10 npClnoKOMO EP'Yaoia~ OtaocpaA-tSnat 11 aVT1KE1IJ.EV1KOTTJTa 

OTTJV aS10A.OYTJOll HOV Em!J.EpOD<; eru0TanKcDv TrJ<; KaTaypacpTj<;. AK0lJ.Tl, T] EKTilJ.ll<Jll 

TWV OtaCPOpCT1KcOV xapaKT11P10nKcDV OE ~J.la Otlpa an6 <JllIJ.Eia EMYXOD EA-aX101OnOlcl 

n<; OtaKDlJ.aVOtl~ IJ.ETaSU TWV KaTaypacpEWV, napaYOVTa<; nOD eruXVa aYVOElTat (mo 

aA-Ac<; flE8000D<; (NaUTa & Robinson, 1998). 

Ta anOTEAZolJ.aTa 10D RHS avacpop1Ka IJ.E TrJv nOlOTTJTa TCOV EVOlaLTlllJ.CtTWV Kat 

El01KOTEpa TllV CJ1[aV10TllTa TCOV xapaKTllP10T1KcDV, EOClsav nw<; aDTT] oDvO£na1 

nEpLooOTEpO 1-1£ TllV EA-A,cl\VT] XcDPOD ano n<; mtoEt<; nOD oi:Xnat TJ nEp1Om· ~1O 

Ka8wmo 1£0Tafll OEV EiXalJ.E eruXVi:<; TEXV1KE~ napEfl~CtOE1~, aVTi8na 01 1£tEGEl<; nOD 

OEXOTaV 11 i:KTa<Jll 1£0D KaTaA-aj..l~CtVEl 0 nOTalJ.0<; ~Tav eruxvt<; Kat EV1OVE<;. 'ET0l 

EPj..lllVEUETat TO yEYOVO<; TrJ<; EnCtpKEta<; xapaKTllPl0T1KcDV, onw<; nap6x8La 

OEVTp00TOlXia, 1£Wj..lEVa OEVTpa, OKiaoll, EKTE8Clj..lEvE<; piSE<;, napaeruplJ.EVOl OWpoi 

~UA-WV, nA<iyu::~ an08i:oE1<;. AVT18CTa, xapaKTllPloT1Ka 1£0D 0XET1SOVTat IJ.E EKTa<Jll 
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a1WTEM:0J..laTUCOTEPll xaTaypa<p~ Kal 0Tll crUYEXEla nEpl'ypa(jJ~ TllS DnaPXOD0U<; 

KaTacrraCITjS. H E1nA.oy~ TOW Epya.M:iow TllS epEDVa<; EylVE KDpiwS J..lE YVWJ..loya TllY 

08rlYla Yla TO. E0WTEplKa u8aTa 2000/60KIEE. H E7tlAOY~ SEwpEiTal EmTDX~S acpou 

aVTanOKpiellKc crE /lCyaAo ~aSJ..lO crrlS anat~crEl~ nOD TE8TlKaY crTOD~ crTOXOD~. 'OnOD 

D~PXE aAAlIAOE1nKaAD\Vll TWY /lC808wv 811J..lIODpy~811KE 11 EDKatpia yta 8tacrTaupWCITj 

TWY anOTEM:0J..laTO)v. To cr'6crTljJ..la RHS nOD Yla npwTll cpopa EcpapJ..lOcrTllKG crE TETOla 

EKTaCITj 0TlIV EANi8a, crUYTV.WE ODcrtacrTIKa crTlIY OAOKA~PWCITj Tll~ J..lEAETllS. To. Alya 

npO~A~J..laTa nOD npOEKD\jlaY crTllV KaTaypa(jJ~ crTO nE8io acpopoucrav Tll CPUCITj Kal TO 

J..leYE80~ TO)Y xapaKTllplcrTlKcDV nOD KUTaypaq:>lIKav. 01 8D<JKOAi£~ nOD aVEKD\jIav KaTa 

crTllY aVtXADCITj, Kal 0T<XSlIKay qm0810 0TllY nA~Pll E(jJapJ..lOY~ TOD crucrT~J..laTOS, EiXav 

va XaYODV /lC TllV nEplOplcrJ..lEVlj ~aCITj 8E80J..lEvO)v Kal Tllv 0u0M:1TODpyIXOTllTa TOD 

npoypaJ..lJ..la't'O~ RHS Database 3.2.. nOAAa ano TO. EpWT~J..laTa nOD 811J..llODpy~811KaY 

KaAunTOVTUl ano TTl VEOTEPlI Ex80CITj TOD crucrT~J..la't'O~ KUTaypacp~~ RHS 2002. H 

KalYOupyla EK80CITj 8c;v jJ..1tOPWE va 80Kl!illcrSEi 0TllY npa~ll, OJ..lW~ nolJ..iJ. ano TO. 

npOpAYI/laTa nOD D7Ll1PXav crTljV nUAm Kat ciXav crU~llTllSEI /lE 't'OD~ Nama Kat 

Blackbum cpaivETal nw~ ~EnEpvouVTal. :EDyKEKPIJ..ltvE~ npoTa0ElS Yla Tpononolll CITj 

Tll~ /-lE8080D 8EV yiYOVTm, ytaTI aq:>EYO~ 11 M:lTODpyia TOD crucrT~J..laTOS ~Tav 

lKaYOnOlllTlK~ Kat aq:>ETEpOD ytaTl DnaPXEl 11 KalVoupyta ~EATlW/-lZYll EK80CITj. 

To. anOTEAEcrJ..lUTU Tll~ J..lEAETllS e8El~av nw~ 0 nOTaJ..lO~ 8EXETat nOAAE~ 1necrGl~. Ano 

pDnaVTIK~~ nM:DpaS EXODJ..lE: TO. punaVTIKa CPOpTia nOD /lCTacpEpEl 0 nOTaJ..lO~ ano Tlj 

YElTOV1K~ xwpa, TO. acrrlKa AUJ..la'ra, T11V lAU Kat TO. 8pEnTlKa nPOEPX0/-lEya uno 

KaAAtEpyElE~, TO. alO)pOU/-lEya crTEpEa ano aJ..lJ..lOAll\jlic~ Kat KaTacrKEDacrTIKa epya, TO. 

anO~Alj'ra ano crcpayEia Kat yaAa.KTO~lOJ..lT]xaviES Kat TO. crKoDnl8ta. 18lUlTEpa 

~Exwplcrav 01 TIJ..lf:~ crE <J1Y'(KEVTPo)CITj aJ..lJ..lWVlaKWv, aYCUYIJ..lo'rT]Ta~ Kal pH. To cppaYJ..la 

TrlS 'EAA11~ anoTEAEi Eva cr'6vSE't'O 1tpO~AllJ..la J..lE apV1lTlKE~ Kal SETlKE~ En11tTcD0ElS. 01 

apVljTlKES E1t11tTc00Elt; EXODV va KaVODV J..lE TT] crtYYKEVTPW0T] TOD 81aADJ..lf:VOD O~DYOVOD 

aTO avav'C''l Kat Tlj 8EpJ..lOKpacria, Tllv aYWYIJ..lOTljTa, Tllv pH Kat TO. 81aADJ..lEva crrcpEa 

crTO KaTaYTll. E1t{<Jlj~ tva 8lUCPOPE1:1K~S CPUCITj~ 1tpOpA11J..la Eival11 D8pOJ..lOPCPOA.oylK~ 

Kat OlKOAOYIK~ acruvEXEla 1tOD 811J..lIODpyEhat crTOV 1to'raJ..lO, KU'ra Tlj aDyKEKpIJ..lEVlj 

E1tOXtaK~ nEpi080. 01 8EnKE~ E1ttmc00El~ TOD cppaYJ..laTO~ acpopouv crTljV aU~l1CITj TOD 

81aADJ..lf:VOD O~DYOVOD, crTlj /-lElWCITj 'ro)V alWpOUJ..lEVO)V crTEPEWV, aTl~ 1tEPlcrcrO'rEPO 

cr'6V8ETE~ KOlVOTllTE~ a<J1tOV8DAWY crTO KaTaV'C''l Kat yEVIKoTEpa 0TljV KaAUTEpED<Jlj Tll~ 

nOlOTllTa~ TOD VEpOU. H EKTa<Jlj Tll~ 1ULpa1tO'raJ..lla~ ScOV11~ acpou nEplOplcr8TlKE J..lE 
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1£XV1KEe:; £pyaaiEe:; (avaxeD[.l.ala, avaKAam~pEe:;, Eu8u)'pallllla£l<;, OlEu8£1~aEle:;) alO 

napEA8ov, ~Il£pa £1l<pavl~E'tal va nEpLOpl~Elal aKolla n£pl<JaOl£pO Il£ Tl1V 

unapxouaa ~~Tll<JT'jYl1e:; ita Ka/vAlEp)'El£e:;, )'ta pOaKOlOnoue:; Kal )'10., ava\Vux~. To 

IlcyaAulEpo, 0IlCOe:;, Kal nAEov ouaEniAmo npopAl1lla a<popa Tllv nOOoTllla lOU v£pOU. 

H al1ll£p1V~ EAA.cl'JfTl Ol(lXElp1an~e:; apx~e:; OUOKOAEUElll1V Kalama<JT'j Kat 0l1lltouPYEl 

KaKO np0l11'OUflEVOY1U lOUe:; flCAAoVTlKOUe:; OtaXEtplcnEe:;. H nOOOl111a lOU VEpOU O£V 

cnapK£lY1U 111 <JT'jIlEPtV~ lOU XP~<JT'j. EnmAEOV, 11 Elaoooe:; lOU 8a/vaaotvou vc:pOU CITIlV 

K01Tll a£ flE1'aAl1 cmoma<JT'j ano 111V aKl~ Kat 11 u<paAllupCO<JT'j lOU uno1'Clou 

uopo<popou opi~oVta lOU OEAla Ol1[.llOUPYc:l £pmTllllanKa. 1'la TllV npocyw0iu 111C:; 

1t£ptOme:; lOU OEAla, nou Eival nEpLOm xapaKTllPl<JIlEV'l ana Tll 0UveT]Kll PaIl0a.P· 

TEAoe:;, 01 n£pLOXEe:; 1tOU 0UvOEOVTat flE TllV OlKOAoyt~ nOtOTllla lOU vc:pOU c:ivat nOAU 

1tEPLOpt0IlEV'lC:; EKla011e:; Iltae:; Kal Ot m£0Cle:;yta 1'11, 011p01tanOl~0c:te:; (naAalOlc:pEe:; Kal 

VEc:e:;) Kal 11 0UV£me:; El0000e:; VECOV pU1taVTtKeDV <pOP11CDV nc:pLOpl~OUV ne:; <pUotKEe:; 

OtaOtKa0lcC:; amoKa8aptal..LOU. 

o 1t01aIlOe:; A~lOe:; aVTtllE1CDnl~c:t 1tpOpA~llala Il£ allflEta~ Kat Ola.XmTJ pWwv<JT'j, IlE 

Tllv 1t00oTllla lCDV V£PeDV lOU nou aVTA.cllatY1a apoEmlKoue:; aKonoue:;, Il£ ne:; 

lpan01tot~0ElC:; nou Kala. KatPOUe:; EXC:l U1tomEi Kal llc:teDVOUV Tll <pUotKOTT'jTa. lOU Kat 

Ilw';;i lOUe:; ll11xavtalloue:; anOIla.KpuvallC:; pUnaVnKeDV <pOpl1CDV, C:VeD totahC:Plle:; <PU<JT'je:; 

npopAlllla an01c:A.cl 10 nc:1taAalCDf1£vO <ppa1'lla Tlle:; 'EAAllC:;· Y1tapXEl all£<JT'j ava.1'Kll 

OtaXEtptcrnKOU axEOta01l0U Kal IlE1pmVY1a 10 cruvOAo Tlle:; A.cKa.V'le:; anoppo~e:;, 0E 

0UV£WOl1<JT'j ~ Kal crullnpa~l1 Il£ 111 'YEllOVlKT] xeDpa. no., TT'j 0mCl'tl1 Kal OP80A01'tKT] 

XP~<JT'j lCDV otKOVO[.l.tKeDV nopCDV c:mpa.AA.clal1tAEOV, IlE 111V oOl1yia 2000/60KIEE, Ka8E 

OtaXElpt0nKO 0xeow va 0UVOOC:UC:lat flC napaKoAou6rlOl1 Kat Il£ 10Ue:; Kala.AAllAoue:; 

oeiKl£c:;. H c:n'ryXpov'l 1tapaKoAou8r]<JT'j 111e:; 1tOl0Tll1ae:; lCDV VC:PeDV mOXc:u£t 01l1V 

napaKOAoU811011111e:; OlKOAOYt~e:; nOtoTlllae:; (11 anoia nc:p1AaIlPa.VEl Kal TT'j PWAoytK~) 

nou 0la81lt01ltvr] flE ne:; C:Ka0101C: 0Uv8T]K£e:; np00<pEpEt OAoKAllPCDIlEva anolEAEallala. 

LTT'jV napouaa flEAETT'j E1'tVE npoana8C:luYta TllV Kala.AA1')A1') EmAo1'lj lCDV EpyaA.ciCDv 

Kat OEtK1eDV nou 8a avaoEiKVUav TT'jV npa1'llanKlj Kala.ma<JT'j mov n01allo A~lO. 

AnollEv£t va OOKtlla080uv Kal awe:; 1EXVtKEe:;, VEc:e:; IlE8000l, va 0Ufl1tEP1All<P80uv 

nc:pt0a01Epc:c:; napa.flE1pOt Kat va npoXCDplj0Et 1') c:<pap[.l.oylj TT'je:; OOllyiae:; 'Yta la 

£0CD1£ptKa. uoma Kal <JT1lV EAMba. 
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fhvlJ."-:w:; 4. Tip':;"" X nu Y 'COl) EU-l1VlKO'J IUGTI1~t(tro:; l\[;w/jryqcrqc; {EIA) ~rH lOll p£GOtl 

()POU TIJ I) uv,U.'rl.'Otx.a. (MOl'>T) (Twrm[Ornp..tvo~~l.7[O Ex.te.net) et ai, 1(07)- /

Tahle 4. Vailles X flnd Y (If dle Greek evaltmttun system and i(s average 
./ 

re~rectlvel..v 

(modified horn EX1(mce et at, ]9(7) 

i)ti"wu.:ru. 7[OU <t~»).J.tx01Jl';{l v (l;rl~l Ko:U,m'h; n;jTol),~ n'l) lfllTrWt7TW'l 

samples (;l1tk:(:tr..xl from many lY(1(,.;;' I)fhabimt 

r.---[511'\ vLI«(;;:;l:l( ~...q11 [1 x 
[! (Ie. [O~ &- •fm]; ( ~ M.1V' [}J 

151 7t 

r2l r 150 6 
91- i20 5 
6- t -YO 4 

r 31-60 
_ 15- 3(] 

. 0-;4\ 

[ET,,~,~~,:~6.·~:;0'r;i~~Q- X 
ni;\OAc)"(llG1l :;; 

! '~12T~ 7 
!O [~i20 (i 

81,,] 00 5 
5t ~3{) 't

,( 

25-50 :> 
10-24 2 
O~9 

1

1.5 

lvt£O'o; Opo:; Y ~. 
_____+!.,;;.lI.,.._';..::.....cI?_"'I_. ..L, . __ ! 

6~+ 7
 
5,5-5.9 ri
 
5.1-5.4 5
 
4J;· ")(l
 

::;.6~4.5 3
 
2_0-3.5 2
 
0-2.5----_.._--------~-----~ 

8dy~mm )tOll (n,JUl:XJJt]K(lV (ur6 Myo1j~ -r(1)[0I):; f:\,(}HllTTJP6:T(,)V 

sanlf1k:s ec,ljcCLcd fru'm lev.,' lY{1{.';) of hab.ll~\l 

MliCiO<; 6po:; Y 

-_ ......_~--,5.0+ I 

4.5~4.1) (J 
~ 
.14·. [-4.4 

3.0-4.0 '1
 
3.1·3.5 3
 
2.1··3.0 1
 
0-2.1 

HiVU KG;; :5.. TZf..U("~1 (;{\u.l1V for U Tll s Tl/li1s '(Ol) EA.A.llVlKO [) 0lJori)~tCnol~ (l;;,l.o\;'rff]Gl]::; 

«(pO]W;HHll~lkvo<; (me.) 'E~{eli_Ce I::t aI, 1987) 

Tahle :;, Final intef1)retation of the values of rhe Greek CValllaf10n :o:>y'stem {modified fj'om 

Lxten;.::e el a~ l(87). 

oJ . 
.5.5 

3 

'J Jl 
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IIapapTlllJ-a III
 

To npOYtOKOAAO RHS (J'tllV ayyA1tal Kal (J'tllV £AAllVLKl1)
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1997 RIVER HABITAT SURVEY Page 1 of 4 

Altitude (m) Slope (m/km) Flow category (1 - 10)
 
Solid geology code Drift geology code Planforrn category
 
Distance from source (km) Significant tributary ? Navigation?
 
Height of source (m) Water Quality Class
 

Site Number: Mid-site Grid Reference: River:
 

Date .... ../. ... ../. ..... Time ., ". Surveyor name .
 

Accredited Surveyor? No 0 Yes 0 If yes, state code .
 

Adverse conditions affecting survey? No 0 Yes 0 If yes, state 

Bed ()f rrv-er visible? No 0 partially 0 entirely 0 (tick one box) 

Duplicate photographs: general character? No 0 Yes 0 (tick one box) 

Site surveyed from: left bank 0 right bank 0 channel 0 (tick as appropriate) 

o shallow vee o concave/bowl
 
(If U-shaped glacial valley 

add "U")
 

o deep vee o symmetrical floodplain 

o gorge o asymmetrical floodplain 

Terraced valley floor? No 0 Yes 0 

Riffles Unvegetated point bars 

Pools Vegetated point bars 
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1997 RIVER HABITAT SURVEY; TEN SPOT-CHECKS Page 2 of 4 

Spot-check 1 is at : upstream end 0 downstream end 0 of site (tick one box) 

Material 1 NV, BE, 00, CO, GS, EA, PE, CL, ce, SP, WP, GA, BR, RR, BW 

Bank modifkation(s) NK, NO, RS, RJ, PC{B), SM, EM 

Bank feature(s) NV, NO, EC, SC, PB, VP, SB, VS 

Channel substrate 1 NV, BE, BO, CO, Gp, SA, SI, CL, PE, AR 

Flow type 1 FF, CH, BW, UW, CF, RP, UP, SM, NP, NO 

Channel modification(s) NK, NO, CV, RS, RI, DA, FO 

Channel feature(s) NV, NO, RO, MB, VB, MI, TR 

Material 1 NV, BE, eo, co, GS, EA, PE, CL,ce,SP,Wp,.GA., BR,RR,BW 

Bank modification(s) NK, NO, RS, RI, PC(B), BM, EM 

Bank feature(s) NV, NO, EC, SC, PB, VP, SB, VS 

LAND USE 'WITHIN 5m OF LEFT BANKTOP 

RIGHT BANKTOP (structure within 1m) B/U/S/C 

LEFT BANKTOP (structure within 1m) B/U/S/C 

Land use: choose one from BL, CP, OR, MH, SC, TH, RP, IG, TL, WL, OW, SU, RS 

LEFT BANK FACE (structure) B/U/SIC 
f--+---+--I---t-----+--I---+----+--t----1 

RIGHT BANK FACE (structure) B/U/S/C 

liverworts/mossesllichens 

Emergent broad-leaved herbs 

Emer{Jent reoos/sedgesfwshes 

Floating-leaved (rooted) 

Free-floating 

Amphibious 

SUbmerged broad-leaved 

SUbmerged linear-leaved 

Submerged fine-leaved 

Filamentous algae 

Use end "catch-all" column for types not occurring in spot checks as well as overall assessment over 500m (use E or ./) t 
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L 

1997 RIVER HABITAT SURVEY: 500m SWEEP-UP 

L R 

L RLR 

Rough pasture (RP) Broadleaf/mixed woodland (BL) 

Improved/semi-improved grass (IG) Coniferous plantation (CP) 

Tilled land (TL) Orchard (OR) 

Moorland/heath (MH) Wetland (eg bog, marsh, fen) (WL) 

Open water (OW) Scrub (SC) 

Suburban/urban development (SU) Tall herbs /rank vegetation (TH) 

Rock and scree (RS) 

Natural/unmodified 

Vertica 1/undercut I~(~ 
Vertical + toe ~~ 
Steep (>4"5) ~'NMJ 
Gentle ~'NMJ 

Composite ~wwv 

R Artificia I/modified 

Resectioned ~:'NMJ 

Reinforced·- top only 

Reinforced - toe only 

~\MMI 

~'NMJ 

Artificial two-stage ~ 

Poached ~VVvW 

Embanked ~ 

Set-back embankments ~ 

RF~~~~~~~~~~~ 

TREES (tick one box per bank) ASSOCIATED FEATURES (tick one box per feature) 

Left Right None Present E(~33%) 

None D D Shading of channel D D D 
Isolated/scattered D D Overhanging boughs D D D 
Regularlyspaced. single D D Exposed bankside roots D D D 
Occasional clumps D D Underwater tree roots D D D 
Semi-continuous D D Fallen trees D D D 
Continuous D D Coarsewoody debriS D D D 

None Present E(~33%) None Present E(033%) 

Waterfall(s) 0 D 0 Marginal deadwater 0 0 0 
Cascade(s) 0 D 0 Exposed bedrock D D D 
Rapid{s) 0 D 0 Exposed boul.ders D 0 0 
Riffle(s) D D D Unvegetated mid-channel bar(s) 0 D 0 
Run(s) D D D Vegetated mid-channel bar(s) 0 0 D 
Boil(s) D D D Mature island(s} 0 0 0 
Glide(s) D D D Unvegetated side bar(s} D D 0 
Pool(s} 0 D D Vegetated side bar(s) D 0 D 
Ponded Reach(es) D D D Discrete silt deposit(s) D 0 D 

Discrete sand deposit(s) D D 0 
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1997 RIVER HABITAT SURVEY: DIMENSIONS AND INFLUENCES Page 4 of 4 

LEFTBANK CHANNEL RIGHT BANK 

Banktop height (m) Bankfull width (m) Banktop height (m) 

Is banktop height also bankfuH Water width (m) Is banktop height also bankfull 
height? (Y or N) height? (Y or N) 

Embanked height (m) Water depth (m) Embanked height (m) 

Iftra.shline is lower than banktop break in slope, indicate: height above water (m) = 

Bed material at site is: consolidated (compact) 0 unconsolidated (loose) 0 unknown 0
 
Location of measurement is: riffle 0 run or glide 0 other 0
 

None 0 
Waterfalls> 5m high 0 Artificial open water 0 Bog 0 Fringing reed-bank 0 
Braided/side channels 0 Natural open water 0 CalT 0 Floating mat 0 
Debris dams 0 Water meadow 0 Marsh 0 Other (state) ...................... 

Leafy debris 0 Fen 0 Flush 0 

Major impacts: 

Land 
Management 

Animals: 

landfill - tipping - litter - sewage - pollution - drought - abstraction - milt - dam - road - rail - industry 
- housing - mining - quarrying - overdeepening - afforestation - fisheries management - silting 

set-aside - buffer strip - headland - abandoned land - parkland - MoD 

otter - mink - water vole - kingfisher - dipper - grey wagtail - sand martin - heron - dragonflies/damselflies 

Other significant observations: 

06/08/2010Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



Page 1 of 2 1997 RIVER HABITAT SURVEY: SPOT-CHECK KEY 

k~£I'>1ifm~~ft!.~~L'1rJflf~!mfJah:L¥&l~&w~i~T~i~iirS'f~SIi&Ill~")~f:'~i:il~~f.ffil~~~!i'J{fIt9!~~ 
~_ .- ~ _~ _ • __ ~ • __ _ • • ~~" , ~~~:: 1\ 

BANKS CHANNEL 

Jredominant bank 
naterial 

Bank modifications Predominant substrate Channel modifications 

N = not visible 

3E = bedrock 
30 =boulder 
~O = cobble 
:;S = gravel/sand 
:'A =earth (crumbly) 
~L = sticky clay 

:;C = concrete 
SP = sheet piling 
NP;= wood piling 
3A = gabion 
3R = brick/laid stone 
~R = rip-rap 
3W ~ builders' waste 

NK = not known 
NO = none 

RS = resectioned 
RI = reinforced 
PC = poached 
PC(B) = poached (bare) 
BM = berm 
EM '" embanked 

Bank features 

NV = not visible (eg far 
bank) 
NO = none 

EC =eroding .cliff (ring if 
sandy substrate) 
SC =stable cliff (ring if 
sandy substrate) 

PB = unvegetated point bar 
VP = vegetated point bar 

SB =unvegetated side bar 
VS'" vegetated side bar 

NV = not visible 

BE =bedrock 
BO =boulder 
CO = cobble 
GP = gravel/pebble (ring 
G or P if predominant) 
SA = sand 
SI =silUmud 
Cl =clay 
PE =peat 
AR = artificial 

Predominant flow 
(see below) 

FF = freef-all 
CH =chute 
BW = broken standing 
waves (White-water) 
UW = unbroken standing 
wave 
CF = chaotic flow 
RP = rippled 
UP = upwelling 
SM = smooth 
NP =no perceptible flow 
NO = no flow (dry) 

NK = not known 
NO = none 

CV =culverted 
RS = resectioned 
RI =reinforced 
DA = dam/weir 
FO = ford (man-made) 

Channel features 

NV =not visible 
NO =none 

RO = exposed 
bedrock/boulders 
MB= unvegetated mid 
channel bar 
VB = vegetated mid
channel bar 
MI = mature island 
TR = urban debris (trash) 

FLOW TYPES ASSOCIATED CHANNEL FEATURES 

FF: Free fall 

CH: Chute 

BW: Broken standing waves 

clearly separates from back-wall of vertical feature - associated with waterfalls 

low curving fall in contact with substrate 

white-water tumbling wave must be present - associated with rapids 

UW: Unbroken standing wal{es upstream facing wavelets which are not Brokeh'- associated with riffles 

CF: Chaotic flow 

RP: Rippled 

a mixture of 3 or more 'rough' flow types on no organised pattern 

no waves, but general flow direction is downstream with disturbed rippled surface 
.associated with funs 

UP: Upwelling 

SM: Smooth 

NP: No perceptible flow 

0: No flow 

heaving water as upwellings break the surface - associated with boils. 

preceptible downstream movement is smooth (no eddies) 
associated with glides 

no net downstream flow - associated with pools, ponded reaches and marginal deadwater 

dry 

"' ..,.
cO".'GP, 

",' '. 

CQarse sand:" . 
GravelSc~le 

., ). 

Pebble 

..' ~< 
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1997 RIVER HABITAT SURVEY: SPOT-CHECK KEY Page 2 of 2 

iL= Broadleaf/mixed woodland SC= Scrub	 TL= Tilled land 
;P= Coniferous/plantation TH = Tall herbs	 WL= Wetland 
lR= Orchard RP= Rough pasture	 OW= Open water 
1H = Moorland/heath IG= Improved grass	 SU= Suburban/urban 

RS= Rock & scree 

- BAN'KTOP-ANDBANKFACE VEGETATION -sTRlicTURET~'b;;~s~~~-;d-~ithi~;lO~ wid; tra~~;ct (S-ECr!ON ~): 
_ •	 ; ~ _ ~ _ '.__ _ __ ~- _' •• _ r~"~""-~;,j~· 

,are vegetation types 

Iniform 

B 

U 

bare earth/rock etc. 

predominantly one type (no scrub or trees) 

S two or three vegetation types 

C four or more types 

..w.w... bryophytes 

short herbs! mk J1lWill ~ 
creeping grasse~ 

iimple 

jj	 
tall herbs! 1UL grasses 

~ scrub/brambles~ . . etc. 
~mPle~ 

saplings and 

~, treesJl~~ 

~hannel dimensions guidance (Section L) 

I 

I 

Select location on uniform section. 
If riffle is present, measure there, 
If not, measure at straightest and shallowest point. 

Banktop 
height 

I Banktop = first major break in slope above which 
cultivation or development is possible, 

• Bankfull = point where river first spills onto flood plain. 

Ban ktop height 
(= bankfull height) 

1Water depth 

rORKJNGALONE: CHECKLIST 

•	 PREPAAATlON • NEVER ENTER CONFINED SPACES 
•	 IMPLEMENT REPORTING-IN PROCEDURE • OBSERVE HYGIENE RULES 

WEAR PROTECTIVE CLOTHING • WATCH FOR CHANGING CONDITIONS 
00 NOT RUSH 

rEIL'S DISEASE 

IINSTRUCTION TO CARD HOLDERS 

1.	 As infection may enter through breaks in the skin ensure that any cut, scratch or abrasion is thoroughly cleansed 
and covered with a waterproof plaster. 

2.	 Avoid rubbing your eyes, nose and mouth during work. 
3.	 Clean protective clothing, footwear and equipment etc, after use. 
5.	 Report all accidents and/or injuries however slight. 
6.	 Keep your card with you at all times. 

18&. E.N'Vf..... R019M~NT 'EME:H(3ENCYHOrUNE~b800;j80' 70 i:>@,U AGENCY. . '. ... .... ..' '.' . 

24 hOutfr~emer~e'n:cytelePlibne line f()r/Elpo'rtltig all·en\lirpn·~efita; incidents relating to alr, land aJid',w<,')tet . 
" ,." .'-" ..:. .. - -". . . .' '. ..•. . ...;. .'.". ,.-', - ", -'.. ",. , "" ' ,., ,-. ..;,,{ ", ~.,	 ", -,_. ", '.. 
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KATArPA<IlH ~OMJJ~ Il9TAMQN (~6:KOS, 2001) 
A.B(l(jlJ(~C; r~ro'YP(lcpLKtc; IIll)pocpopi~c; 

Y\Vo!-l£'rpo(m) 

AnocJta011 ano 
lITJY~ (lm:) 

'Y7tap~Tl 

O1U.LaVTlKOU 
napa7t01:cql.OD 
ErfJcna P-E011 pofJ I 

I 

Y'I'O~lcLPO K),,1011 (m/km) 
1trrrTtc;(ill) 
r£wAoyia(ElOO<; 
nETpw llatCOv) 

MOP<PT] nOtallOU 
(<pU C51KT]

I bla!-l0p<pCDpevy]) I 
I 

__I 

Ap18110<; crraBllOU: I10tall°<;: 
H~poPTlvia: Dpa: OVO~.La: 

AVLiSOE<; cruV8fJKc<; KaTa 'Ill 6tapKEla !f]<; 6aYllU'coATl'l'la<;: 
Nat 'aXl Av VCLl, 6l£UKptvrlcJtE 

OpaTO TO <npcOllo. nOTupoD; 'OXl MCPlKcO<; Nat 
<Donoypa<plKa O£bopEva: Nat 'aXl 
LLa8~lo<; p£M~8TlK£ ano: aplcn£pT] oX811 b£SID oXBY] Kohll 

KoO"Tl 

BaBEla LD~l~l£LPlKOv 
CLAA,(}l)~lCLK6 m:bIo 

lv- AcrU~l11£LPO 

c!'!}ouPU'iXO 71:Ebio 

EnaKpl£<; npOGXCOcHY£VEi<; vllcrib£<; 
(xmpi,<; PMicr!f]crTJ) 

MtKpOA1llVEc; EnaKpl£C; npoGxcomyevEl<; VTJGlO£c;(~lc PNiGTIl(11) 
10 SPOT-CRECKS 
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Spot-check 1 Ppi0K£TCU: aVclvn(upstream)l xaTa.vn(downstream) 'rOU 
CJTaO~ou 

E. Q)UO"lKO: XapaKTllpLO"TlKO: (1tapaTllPo1J~va KaTO: '.l1!KO~ KoiTTl~ O"E 
olaTollll 1tMiTOU~ 1m) 

-

(ilIa £1tlAoY~) 2 3 4 5 6 7 8 9 10 

.APILTE HOXe K )d<D(yc£ tllA 11 I:T (XV ano'tcM:hm 07(0 o.f,.qJ.choTj U1t001:PCOfLU 

YAIKO 
Tpo1tonoiy)011 6X8Y)<; 
XapaK'tTl plem.xa. OX811 <; 

KOITH AX-KulCM)0'l:8 A ~ X (XV impiapxo 

YitO(}['proJ.1U 
I 

-
rTuno<; poil <; 

Tpon011:01W>llXoh11<; 
)(, 

, , 

~t'=:lA UXe>H ' UKI"W(YC8 ,')TA i] I:T Cl:V anmet<ZlTm MO ar.Q1woll 1)1l:OmpCOf,lU 

VALKO I 
-

TP07t07tOiY)0Y) 6X8Y)<; -

XO·PaKTIlPlO"T1Kcl 6X811<; 
T1J7t0<; u7toenpWf.l.l1TO<; KOlTIl<; 7tOU l17taVTcl >1% 0' OAOKA'l1PO 'rO f.lY)KO<; 'rOU 

j [C5Ta8fiou 

I:T. XPIn:H rm KAI AOMH BAALTBI.HI: (1tapaTl1P01Jllf:va 0"£ 5laTollll 
1tMlTOU~ 10m) 
XPl101l YllS : L'i.lQAt~,(8 £Va. aM -w llMLJ, KQ, OIl,@A , Yfl ,Xu, rK, YF, AI, EX) A.A, YA 

Xp' 611 111~ 

apUj'Tf,Pt1~ 

,Xell~ 

,
Apt Tep OX 1)( 

nO/AlL 

APl0TEpij KAtTU<; (80~L11) 

~£sui KAtT6<; (8Ollil) 
I1cSltl 6X811 (eno 1m) 
XpijC5Y) '1Y)<; 0-ca Sm 8c:S16.<; 

I £7tlCpciv£la<; 6X811<; 
Z.TYIIOI BAAI:TID:HI: KOITIn: I 

O'Ta 5 ~ I I 
£1tt<pavevifr 

I i 

TO m~ 

rIOIA../I 
riOIA/}; 

FIO/.A/X 
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[napo.'t1wo'iJlWV<l (H; 01,.(l't01l1l nMl'to'Uc; 10m:E(2:33% KUA'U\jJll) 1J. 
-V(n<lpov't<l)] 

I 

AE3IA APll:TEPH LlliEIA APU:TEPH-

I 
IlA.a:r6cpuAAo r 8COP'YtKE~ 

lJ.tKTO ba00S Ka.AA1EOYEtEC, 
K())Yo<popa YYPOT01tOC, 
01tCDPOVo.C; , , i /\.1.~6:.o to. 
eo.l-lYcDYo.~ 

I 
BpclXt.a, ()(1P8~ 

(noupvapUl, 
~a'to I-loupt£~) 

Y'lJ11)J;~ 1tO€~ A0UKT) 
a.vclmUSTl 

Xal-!ll)J;~ no€~, Y6a.'tOCYUAAoyE~ 

SOCYKOTOmo. 

Tm01:o. 
Bpuocpmo. 
YnEpu8a:nxo. nocDl-lOPCPa. 
YnEpuOo.nKo. 
'YPo.~l-llVO!-tO pcp a. 
Eq)'l)ba.nKo. 
AKpOnlc())0Tocpmo. 
Al-l<p$ta 
Y<puBo.TlKC): 
~E'Yo.nOTo.flo!-topcpa. 

Y<pUDaxmx 
I-ltKp01tO'to.fl°l-l°pcpo. 
Y<pUbanKa 
!-tUPWcpUAAOI-lOpcpa 
<I!0Kll 

1 2 3 4 5 6 7 8 9 10 

.L__ 
I 

--- U-i 

I 

i I i 
LUVOAUQl EK'tluncm nov rlm:mv BMcrrncmc Kat (YW 500m'" 
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I 

0. IlAArJA O'PH (llPO<JHl\.) OXeID: [EG::33%Il1iKo~OXOllC;) Ii ~(1tUpoVT{l)l 

Il/JV(J'l/UjiaTPOTCOnO{7]T'l 

Ka1:aKopu<Pll/uno<rKUI..Lj.1£vr] 

KaTaKopu<Pll+rro8l KA-rnJOs 

AnoTO!..Lll (>45)" 

OIJaA,~ 

tuv0erT] 

-

A/;{ui 

I 

I 

AplfITep1j 

Tqvfl'n1/TP01t01totrl!1~"Vrl 

tJ. leU0eTT] fJ§\n") 

EVIGXUIJ~..vq-GUVOA-1K~ OXell 

L1E~l(i APlfIn:pij 

EVIGXU!.1£Vll-KOPU<Pl1IJOVO 

EV10XUIJEVT]-no8l IJOVO K/\,uUOC:; 

TeXV1F~ o.vapa81Ji.8a 

M1KpoaVapa61.11.oa yta XP110T] ~wwv 

I 
TexvqTO avaxwl.1a OinAo.. GTflV KoiTfl 

TEXVTlTO avaxwlJu IJUKPUX ano KOlTfl 

L EKTAI:H AENTPQN .KAI YNACDH XAPAKTHPII:TIKA
 

KaVfva 

AENTPA(/l-la 51tVc.oyi) YH~ 1<:&910 OX9Tl) 

A£~ui APtCFT£pi) 

~laGnap!..LEva 

KavovlKa 

LUGTU8ES 

HI.110lJVEX~ 

LUVE~ 
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E(~33%) 

LKiUGll KOlT11S
 

ITPOE~£XOVra K'Mxoul
 

EKTE8aj.lE:VE<; nupox81E<; P~E<;
 

EKTE8Elj.lE:VE<; ~'U8lGll£VE<; PtSE<;
 

L.COPOl ~DAcov 

lAo EKTAI:H XAPAKTHPll:TIKQN KOITHI: (J.lia rnlAoYl1 yw. K6:0£ 
xapaK'TllP1GTlKO) 

Ko.vf:va IIapov"w E(>33%) 

I 

KmUPP<XK'tT)<;(-c:<;) water/cAl 
Kllj.lUKCOnl(-Et;) cascade 
TaJ(0poov nO'HIlloD rapid 
KUOTCOj.lO',(-TU) riffle 
POEt; run 
8EPIl11 7t1TY~( -E~) boil I 
OAla8Tjall(-a<; ) glide 
MtKpOAiIlVE<; pools 
llip18(OpuIKa mCtGlj.lu VEpa marginal deadwater 
EK'tE8ct/1£vo 'Uno~a8po exposed bedrock 
EKtE8Elll£VOl o'1KOAt80t exposed boulders 
KC\f'tP1K~ npoGxcoGl'YC~<; VTjaioa(-E<;) (xcopi<; 
SA6..C>Tll crT]) unveRelated mid-channel bar 
KEV'tplKl1np00XCOGlYE~C; VTjGloa(-8C;) (J.lE ~Ma'tT)GT\) 

NTj01 mature island 
ITAEUplKT] npoaxoJGlYEVJ1t; VTjaioa(-EC;) (xmp{c; 
SAa0'tT)GT\) unvegetated side-channel bar 
TIAcLJPll\.'l1 npoGx.coG1'VEVllC; v1lmoa(-c:C;) (IlE S/"cw"CIyrll) 
IA'UcObTj<; (-ElC;) a1t08cGT\(-ctC;) discrete silt deposits 
Aj.lJ.lcOol[C; (-ac;) uno8C:GT\ (-nc;) &screte scmd deposits 
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'm. AIAI:TAEEIL KOIT '( T l1~v£~ GE w6uypaJ.lJ.lo 0J.l0l0J.l0P<P0 L'J.l1}J.la 
TOU 1tOTaflOU) 

~£~HiOX611 
AVOYrepO 011 !lelO 
qmcHKou 
avaxw!laTOs(m) 
Eivm TO aVO)TC:pO 
011 !lelO cpu GlKou 
avaxw/law~ iGO /-lc TO 
Orl!lclO unePXEiAl011~ 

I 

KOlTll 
Eupo~ KOlT'l~ (m) 

maws PEjJUWS (m) 

. ApUn'EPl1 nX.611 

. Avcinepo 0ll!lelO 
(PU0lKOU 
avaxw!laws(m) 
ElVal TO avonepO 
011 !lelO CPUGlKOU 
avaxw/-laws 100 flE TO 

IGlWci.o unEPXEiAloll~ 

I 
I 

Koinls; (NaliOXl) 
'Y\I'O~ avaxcD!-Ww~ 

(m) 
BaOor;(m) 

KOl1:11s; (Nei}/Oxt ) 

'Y\Vo~ aVaXcD!laLO~ 

(m) 

Av 11 npcDTll ava.~a8/li8a TTl~ KoiT'l~ eiva.l XCI.!lllAOTSPll mr.o aVclncpo GlWS10 CPUGlKOU 
avaxw!laTO<; GllllelcDGTe: U\jfO<; ncivco ana vEpo(m)= 
To VAlKO TOU 1Jlco(JTPcDlluTO~ 

1.:Tu8EpO(GUjJ1tu)'Es) 
01 !lETP~()e:ls E'Ywav Oe: 

ow G1]!lC:LO OEl)'!lU OAll\jfla~ 

Mll oTa8epo 
KUprCO!la 

elvm. 
A)'V co GTO 

aAAD 

TA XAPAKTHP .... IKA (Ka6opl<rTE (;1)VOAlKO apl6flO) 

!KaVEva I 

I
 
I
 
I 

I 

i 

LTtJ.1a- MElio Am]/-luv-ro LTtIl (1- MEliO I Am]/-luv'to 
VUKO v"ttK6 

Tqyrl1:£C; Ox,GEC; 
-, 

KJ.,rcci~ 
I(At8£vOmEC;, 
I 

mCV01Jj.!EvEs) 
Ync:px.&tJot- AyffiyOi. n01..l 
aT~C;, c1(~an01JV aTO 
pu8 ~ltaTl1(6 ' nOTa~Lt (EKpcEC;) 
q>paYf.ia 
Ayffiyoi I Texvll.6,/q>ll0l.Ka 
01EAW(JllC; 

I I m;~a(Jf.iaTa . 

IVEpOO , (nopOL, apaOl1 
(OXETOi) no'raf.i0u) 
n,C;')'\JpS; AA./oo(Ka80pim:E) 
EKTP011:Elc; 
POlls 

, Ellnooi.(ETal w vcpo ano cppa),!lcna;(uno)'pa!l!llGTe) 
0Xl Nat,<33% TOU ara8!lou >33% LOU 01:a8!lou 
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lA. ENAEISEII: llP01:<I>ATHI AIAXEIPII:m: (1)1toypa~!1io'tE) 

Kallla XPTJ011 opayaS 'Op'¥colla KO'l/lllO ayptOXop'!COV 
B£A'!lWOns(81£Ue£TT1011 KOlTTlS, a1t0llaKpuv011 KaAalllWV, cpu'!£lla o£v'!pcov) 
AAW{K'X80plcrt£). .. .......... .. . ..... .. .. .. .. . 

ill. XAPAKTHPD:TIKA IAIAITEPOY ENAIA<I>EPONT01: 
[E(~33%JlTl.KO<; ox9tt<;) Tl. ..J(1tapoV'w)] 

IKav£va I 

Ka'!appaK'!ES>5m U\jfOs Yypownol ll£ Carex 
Spp. 

<1lU01K£<; 
UOCn001lMoyt<; 

I1ACUplK6J()lXOTO!JT.Ipivu 
KaVaAla 

T£xvrrr.t<; 
U()(l'!001lAAo')'£<; 

En:t1tM:ov mpcO lla 
GM0'!T]0T1~ 

<I>paYllu'w ano <JcopouS 
UAlKcOV 

IIapox8m uopOxapTJ 
GMerIT] <JT} 

'AIvAo(KCt80 pimE) 

I 1'.wpo{ cpUAf.roV YypoAiGaoa 
TIapoxelOl KaAallrov£~ BaA'!Ol 

n:T. ELval TO 33% t)rtEpLO'O'OTEpO Tll<; KOi'tl]<; <<nvLYJ.liivo» JIEPI-UO'TllOll <l>O'u va 
6uOXEpaivEl Tll POTl.; 'OXl Nal (KD1<Nbcm~) 

IZ. llAPOTI:IA 1:KAH0PQN, IlAATANQN, ITIQN, AEYKQN [6laAi~'tE 

KaTw..:A: A: 

KANENA I'tAPONTA EKTETAt\l1ENA 

, m. rENIKA XAPAKTHPII:TIKA (l{l)KM:96TE K(ltall1l1E<; )J:~€tS,rtp06aEO'U 

aw<;) 

.oJ,avOl~Il KOlTTjS, cr:KOUmOUl, <no. ypall-ll£S, GlOJ.l.llXavic<;, 

anoX£Tcu0£l<;, pUnav011, llUAol, cppa,),lla'!a, OPOllOl, 

GOUpKO\, <mO~0E1C;, AaTOll£1a, opuXEla, otKt011oi, 

naPKa, EyxaTaN;f.,AE1llllEvE<; 
a1t0'VlAcoCIT]S 

Z<l>a: 
0aAallCrvOpE<;, 'rp1.TOJv£<;, cpPUVOl, v£POX£AcDvcC;, 

puaKoGaTpaxo1, GOllGivEc;, V£pocploa, GWPEC;, 

lluoKa0'ropEs, OX80XEf.,i8ova, VEpOK6'r01lcpEC;, af.,KUovE<; 
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KAEIi\A :EYl\1TIAHPO:EHk ENTYTIOY 

cDYLlKA XAPAKTHPll:TIKA (MEPO:E E) 

A.OX8EL
 

TPOUOUOIID:EIT:
 
MO= flT] opatO
 

YAIKO 
Ar- ayvcu0'ttr;
 

l:Y= <rUPlWy£t; lnro~aOpo
 KA= KOfl{Cl
 
or= 0YKOA.I.001
 L\IE= btruOETIj ~
 

KP= KpoKaAcs
 EN= EVt<JXU~
 

AA= a.opo {~T]flw'aflfloc;
 BA=~aOfllba KatCU <m6 '(>\j!0I; qmmKOI')
 
XQ= x,wfla
 avaXWflCltOc;
 
lIB= Kll/vOC;
 TA= tSXVl1tO Clvaxcopa
 
TY= wpo/fl
 

T PA THPn~T KA 
TE= l:mp.£vt£vLCt cv{crXUcrll
 
nIT= 1lPOcrtcrc£111:lKO 1rspi.~}Jl ~La 1r(10craAo0UV[OCUv
 MO= flT] opemi
Sll= S~llVO npomcrcwnKo m:plBI..Twa KA= KavEva 
1rewcraAocraVU)o)V AIA= blCl[3pwfl£vq(KDKtO}cr<:S ClV <mon;/"'shm wrO 
I1A= nA1VOOKTICHTj svicrXUcrll ClflflWOT] 1mOmpCDflCl)
I1E= 7l£<:plvq <nr(KflCl1:1UtEVll p.c: <n>PiWta l:T= (J'taO.c:pi](KDKArocrt£ av anonJ.f.ltr.u <mo
 
AI= A.100ppl1d](npocrtCl1:S1Yr1Xa ~paXta Kata'Tll';
 apflO}bT] tnrocrtpc'Jpa) 
b1a~pCU<JTlC;) KIIN= EncucplEc; ?IpocrZOJcrl.yEvEiC; ''llcriOEC; (xCDplc;
Mll= ~j;71:asa BlacrTIjcrll)
 

BEN= E7LO:KP1£C; 7Lpocrx,com'(f:VEU; Vllo10SC; (w
 
~A'(LmT]<JTl, >50%)
 
llllN= 7L).f.uplK£C; 1i:POcrxcomYSVEU; VT]o1bEC; (xcoPU;
 
~U«J'tl1 CiTt) 

BIIN= 7LA.Et>p1K£C; npocrxcom'(EVSU; Vllo10SC; ()l£ 
~)vacrnlOll, >50%) 

B. KOITH 

YnO~.TPQMA TPOnOrrOmLEll: 
MO= flT] opa<:o 
LY= <J1.)~l.nCl:(Ec; tnro~a8po Ar= UyWJ(HSC; 
or= 0"(KOl1001 KA= Kap{a 
KP= KpOKaA.Ec; AA= ayUYyol btiA.£ucrT]C; vEpoD 
AX= a6p6 ~T]pw'x,aAi.Kla( KDK),cJJcrtS cnno nou AIE= blEU8E'tr\ptv!1 
tnr£pt£pEi) EN= EVlcrXUM£Vll 
AM= O:flPOC; <l>P= 'PpaYfla 
IIB= 7LllWC; TII= TSXVT]tO ripacrp.a 
1A= tMc;!t,o:crm] 
TY= wP<PT] XAPAKTHPD TIK'A 
TX= TE'YVlltO 

KYPIAPXH POR MO= flT] Opata 
hll' KatClKOpUqHj porj <mo 7Ll:CD<JT] KA= IClXvtva 
KK=KEKapM£Vll lCDpnl U5at07rrCOOT] EY= EKl:s8Elp£vO tnrO<JtPCDflaJ~pUXta 
1:A=m:Ct01.~ta. o.q>pl~OVta 1d}~tCfIa KIIN= KsV'rplKEs TCP00XW(J'tYcVE1S
LM=mamflCl flT] wpplsovra K1Jpa<:a 

Vl10ioES (xcopiS ~Ni(rrl)ffil)XA""XaDt1Kll pOT] 
KY=lCDflatOElbi]C;, avt,aKcoUl BKN= KEVtptK€<; 7Lpocrx,wmycv£i.c; VllcrioEC; (11£ 
AN==avaollot)cra B).,O:crnlcrT\, >50%) 
OM=OflaATi, i]PEPT] NH=vnm 

MA=pT] avnA.T]nul poi] 
IVlP=PT]bEvIKi] pOT] 
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9 

XPHLH rUL :ETA Sill LTHN EIII<I>ANEIA THL OX0HL (MEPOL l:T) ] 

IIM&= nAaw<pui.J,o!l.I,ucro oaaos rK= yECDpytKc.S KU),Al£py£1£S 
KQ= KOJvo<popa ¥r= uypoTonoSCBahOl, Carex spp.) 
OIl= oncopovw; AI= A.L0aow. 
0A= 8aIlVOJV&;('IToupvCtpla, paTOIlOl)pt~ <PPU~Ol) BL= ~PCtXLa, (JapES 
¥JI= U\jfljA.£S no£s AA= aama] avCmru~l' 

I Xll= XUIl11/.£S no£s YIi= u&mocrul..A.oyES 

AOMH BAAl:TID:HL LE AIATOMH llAATOYL 10 ill (MEPOL l:T) ] 

... 
I 

rYMNH <50% pA6.a'Ilj<Jll, '(ll,Ppaxw 

0 OMOIOrENro:: 
1 nmoS, !lOVO nOES, OX\- 8Ev8pa 11 8a!lVOl 

A AllAH 
2-3 TOnOl, no&; Xffi 8a!lvot 

L LYN0ETH 

I 

2:4 TOnOl, onCD(Jo~nOT£ oBvTpa Kffi 8a!lvot 

AIAl:TAl:EJI KOITHL (MEPOl: A) 

• L'ltaU~T£ OIlOtoyEV1'[ 7t£pwxfj 
.§ Av urc6.pxEt lcDJYW)Ila, IJEtp~cn:£ £K£t. 
• L'lta<pop£nKu, mo £u0m£po Kffi P'llXOT£PO <Jll!.L£lo. 

Av6m:po vrWcio qmCllxoD avaxci:lpmos (banktop)=TO npci:lTO arWm:HKo GfllJZ10 no;vw cmo TO onolo 
KaAA1EPY€tCS KaI 8pacrulptOnlT£S £1.Vffi 8uvat€S 

• L1Hl£lO U7t£PXcllcWlji; Koh1ls(bankfull)=To G1Ui£lO mpa ana TO onolo s£X£tI.ti;;£t a notu!lo<; 

1
6~llkfuL 

. h(oj~hL 
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TIapapTll ~a IV
 

o 8£iKTlls Habitat Quality Assessment 
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)pendix 2 
:I i at uali y s e s en ( A) sc 

e HQA -seorefor a sie is the tota of at he 
nponent scores in the categories listed below. 

)W TYPES 

:h predominant flow-type recorded scores 1; if it 
:urs at 2 - 3 spot-checks, it scores Z; if it occurs at 
Ir more spot-checks, it .scores 3. If only one type 
:urs'at all 1o spot-checks, the score' will be 3. Dry 
mnel scores O. 

ecorded in the sweep-up, score 1 for each of the 
lowing channel e-ature provide that an 
uivalent flow-type has not been recorded in any 
:it-check: waterfal1(s), if free fall flow absent; 
icade(s), if chute flow absent; rapid(s), if broken 
nding wave absent; riffle(s), if unbroken standing 
ve absent; runes), if rippled flow absent; boil(s), if 
Nelling absent; glide(s), if smooth flow absent; 
ol(s), if no perceptible flow absent. Score 1 for 
Irginal deadwater recorded as present or extensive 
the sweep-up. 

IANNEL SUBSTRATES 

:h predominant natural substrate type (ie bedrock, 
ulder, cobble, gravel/pebble, sand, silt, clay, peat) 
:orded scares 1; if it occurs at 2 - 3 spot-checks it 
lres 2; ;{ it occurs at 40r more spot-checks, it 
lres 3. 

mly one predominant type is recorded at all 10 
)t-checks, the score will be . 

:i"a substrate(s) recorded (on the 1997 form) do 
t count. 

at visible" does not score, unless recorded at 6 or 
lre spot-checks, when it scores 1. 

IANN EAT RES 

:h 'natural' channel feature (ie exposed 
::lrock/boulders, unvegetated mid-channel bar, 
)etated mid-channel bar, mature island) recorded 
)res 1; if it occurs at 2-3 spot-checks, it scores 2; if 
Kcurs at 4 or more spot-checks, it scores 3. [NB: 
Ire than one feature can occur at a single spot-check.] 

rin syst m: ersion 1.2 

1f any of these features are not recorded in the spot
\ 

checks, but occur as present or extensive in the 
sweep-up, then they score 1 each. 

BANK fEATURES 

Each bank is scored separately. 

Each natural feature (ie eroding earth cliff, stable 
earth cliff, unvegetated point bar, vegetated point 
bar, unvegetated side-bar, vegetated side-bar) 
recorded scores 1; if it occurs at 2 - 3 spot checks, it 
.scores 2; if it occurs at 40r more spot..checks, it 
scores 3. [NB: more than one feature can be recorded 
at a single spot-check.] 

If any of unvegetated point b'ar, vegetated point bar, 
unvegetated side bar or vegetated side bar are not 
recorded in the spot-checks, but appear in the 
sweep-up, then they will score 1 each. [NB: 
vertical/undercut cliff profile recorded in the sweep-up 
does not equate to eroding or stable earth cliff.] 

BANK VEGETATION STRUCTURE 

Only simple and complex vegetation structure score. 
Both score equally. 

Each bank is scored separately. 

Bankface and banktop are scored separately. 

Bankf.ace 

If simple or complex is recorded at one spot-check it 
scores 1; if simple and/or complex recorded at 2 - 3 
spot-checks, score 2; if simple and/or complex occur 
at 4 or more spot-checks, the score will be 3. 

Banktop 

If simple or complex is recorded at one spot-check it 
scores 1; if simple and/or complex recorded at 2 - 3 
spot-checks, score 2; if simple and/or complex occur 
at 4 or more spot-checks, the score will be 3. 

(continued) 
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ITupapnU1U V
 

o 6f:1.KCllC; I-Iabitat Modification Score 
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POINT BARS 

Add together the tot-al number of unvegetated and 
vegetated point bars (front page of form). 

Score 1 if the total is 3 - 8; score 2 for 9 or more. 

IN-STREAM CHANNEl VEGETATION 

In-stream channel vegetation types are grouped into 
six categories for scoring purposes: (i) liverworts and 
mosses; (ii) emergent broad-leaved herbs; (iii) 
emergent reeds/rushes/sedges; (iv) floating-leaved, 
free-floating and amphibious; (v) submerged broad
leaved; and (vi) -submerged linear and fine-leaved. 

Score 1 for each category recorded within the site, 
and 2 for those categories recorded either as present 
or extensive at 4 or more spot-checks. 

Fitamentous algae do not score. 

lAND-USE WITHIN 50m 

Each bank is scored separately. 

Only-the sweep-up infOTmationis used. 

Only broadleaf woodland (or native pinewood), 
moorland/heath, and wetland score. 

Broadleaf woodland, moorland/heath and wetland 
each score 1 if present, and score 2 if extensive. 

Ifbroadieafwoodland (or native pinewood) 'Or 
wetland, alone or together are the only land-use 
categories recorded, then score 7 for that bank. For 
naturally treeless sites, moorland/heath or equivalent 
qualU1es. 

TREES AND ASSOCIATED FEATURES 

Trees 

Each bank is scored separately. 

Scor-e 1 if tr-ees are isolated/scattered; score 2 if 
regularly-spaced or occasional clumps; score 3 if 
semi-continuous or continuous. 

Ass:odated f.eatures 

Overhanging boughs, exposed bankside roots, 
underwater tree roots, coarse woody debris and 
fallen trees each score 1 if present. 

Extensive exposed bankside roots and underwater 
tree roots each score 2. 

Extensive coarse woody debris score 3. 

Extensive fallen trees score 5. 

SPECIAL FEATURES 

Score 5 if any of the following have been recorded: 
waterfall more than 5m high, braided or side 
channel, debris dams, natural open water, fen, carr, 
flush, bog. [Score 5 regardless of number of special 
features present.] 

Footnote: HQA scores should only be used when 
comparing sites of similar river type or character. For 
instance, sites in naturally treeless exposed or mountain 
areas should not be compared with those in Jowland 
wooded valleys. 

.... 
J

" 
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TIapapl11J.H1 VI
 

Ta o£ooplva TCDV ~BVelKcDV ~aKpoacmovouAcoV
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---

--

AB2 AG7A27 A30 A34 A35 A39 AA2A10 A12 A14 A18 A25A6 A20A2 
4 a0 a 00 0 0 0 aArgyroneta aquatica 0 0 0 0 0 01 

10 00 0 10 0 0 0 0Asellidae 0 0 0 0 0101-
18' 47 61 1102 15 10 1 a 2 160 73Baetidae 0 a 9 

5 00 0 0 00 0 0 0 0 0Bithynidae 0 0 0 0 
---g3 4631 ' 13I~ 11 64 201 010 0 6Caenldae 0 1 0 

0 00 0 0 0 00 1 0 0 0 5Calopterygidae 0 1 0 
I 

35 30 1 7 280 34 0 0 9 1 0Ceratopogonidae 0 0 0 
8 23956 81 123 2052 19 40 106 27 17Chironomidae 2 511 88 46 

! 

40 00 0 0 0Coenagrionidae 1 0 63 2 0 2 40 1 
0,0 0 00 0 0 0Cordulidae 0 6 0 0 000 0 , ,, 

100 0 0 0Corixidae 0 1 0 a 0 0 0 00 0 
4 0 30 0 a 0 0 5Dolichopodidae 3 0 0 0 00 

! 

2 2 30 0 1 0 1Dytiscidae 2 0 0 0 00 0 
0 0 0 0a 0 0 0 0 0 0 0Elminthidae 0 0 ~ 

01 0 1 00 a 1 0 a 0 0Ephemerilidae 0 0 0 
0 20 0 00 0 0 0 0 0,Ephydridae 0 0, 0 

4 1 ° 0 0 0 13 0 0 00 0 0 0Gammaridae 134 0 
001 C): 0 0 2 0 0 0Gerri,dae 0 0 0 6 00 

40 00 0 0 0 0 0Glossiphonidae 0 0 0 0 0 0 
20 00 0 0 0 0 0Glossosomatidae 0 0 0 0 00 
a1 1 6 00 1 a 0 0 2Gomphidae 0 1 2 0 

120Herbldae 0 0 0 a 0 0 0 01, a 0a a 0 
0 1 a 1Hydrophilldae 0 0 a 0 a 2 00 0 a 0 

0 00 1 0 a 0 3Hydropsycidae 0 0 0 10 001 
a 1 0 0 2 3 2 4Hydroptilidae 0 1 0 0 0 00 

- 0' 0iLepldotlert a· a a 0 a 00 3 a 00 0 0 
0 0 0Leptoceridae a a 0 a a 0 0 a 1 0a 0 

Llbellulldae 0 a 1 0 0 0 0 0 0 0 00 0 0 0 

Lymnaeidae 0 00 1 0 0 0 0 0 0a 0 0 0 0 
0:Mesoveliidae 0 0 0 0 1 0 00 0 D 0 0 0 0 

Microvelidae 0 0 0 0 0 0 0 10 0 0 0 0 001 , 
IMiscidaceae 8 135 46 0 0 a 0 0 a a a90 48 0 a 
Naucoridae 0 0a 7 a a 0 0 a 0 0 2 200\ 
Nemouridae 0 0 0 a 0 0 0 0 0 a 00 0 a 0 
Notonectidae 0 0 0 a 0 6 0a 0 0 0 a 0 0 0, I 

1 2 79'Oligochaeta 0 1 2 1 24 9 37 21 6 9 62 
Palaemon i.dae 0 0D 0 a 1 a 0 0 a 0 , a0 01 0 

0 0 0 0Physidae 0 0 0 23 0 0 1 0 0 00 

iPlanorbldae 0 0 a 0 0 0 190 0 0 a a a 0 a 
0 0 0 0'Platycnemididae 0 0 0 4 3 0 0 00 0 6 

10, 0Pleidae 0 00 0 0 0 0 0 0 0 00 

Polycentropodidae 00 0 a 0 0 0 0 0 00 a 1 0 0 
13 0 0 0 0 0iPolychaeta 0 0 a 0 0 0 a 0 0 

Potamanthidae 0 00 0 0 4 0 0 0 a 0 a 00 0 
.,0 0IPtychopteridae 0 0 0 0 c 0 1 a 0 0 00 " 

Stratiomyidae a a a 0 0 a 10 0 0 1 a 0 0 0 
0jTabanidae 0 a 0 0 a a 00 0 a 0 0 0 0 

Tipulidae 0 0 a 0 a 0 0 0 2 a 4 0 a 00 
. 1 0 0 0 0 0 0 0 0 0 0 00 0 1lUnionldae 

0 0 0 20 0 0 a 0 a 0 0 a 0 0fVeliidae 

0 0 0 0 1 a 0 0 0~iviparidae 0 1 0 5 0 0 
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1997 RIVER HABITAT SURVEY 
~~ 

Page 1 of 4 

Altitude (m) La 
Solid geology code 'j ':\ ~ 

Distance from source (km) '3:; ={' 
Height of source (m) t '3 too 

Slope (m/km) ()) 6 
Drift geology code 4-1 
Significant tributary? rJ 
Water Quality Class c: 

Flow category (1 - 10) 'j 
Planform category 2 
Navigation ? N 

.1..1 D" <:.1') :'( R.. I 
I 

Site Number: A1~ Mid-site Grid Reference: 22° 3'5, ''54 I River: 

Date ~() ~ ../. 00/ . Tim.e 11)0 n:: . Surveyorname _ rx __ _ ... 

Accredited Surveyor? No 0 Yes D If yes, state code	 .. 

Adverse conditions affecting survey? No D Yes 0 If yes, state 

(tick one bux) Bed of river visible? No [2f partially D entirely 0 

No D c0 (tick one box) F,- {'I.lls: 0 '3 SDuplicate photographs: general character?	 Yes 

Site surveyed from : left bank ~ right bank D channel 0 (tick as appropriate) 

o	 concave/bowl 
(If U-shaped glacial valley .. 
add "U1 'j 

symmetrical floodplain deep vee ~ 0 

~ 0 gorge	 D asymmetrical floodplain 

.. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - r.-7f- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Terraced valley floor? No D Yes LtJ 

Vegetated point bars Pools 

r----........____ 0 shallow vee 

Riffles Unvegetated point bars 

J26
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1997 RIVER HABITAT SURVEY: TEN SPOT-CHECKS Page 2 of 4 

Land use: choose one from BL, CP, OR, MH, SC, TH, RP, IG, TL, WL, OW, SU, RS 

LAND USE WiTHIN5m OF LEFT BANKTOP 

LEFT BANKTOP (structure within 1m) B/U/S/C 

LEFT BANK FACE (structure) B/U/S/C 

RIGHT BANK FACE (structure) BtU/SIC 

RIGHT BANKTOP (structure within 1m) s/u/S/C 

LAND USE WITHIN om OF RIGHT BANKTOP 

NONE E .f f Ie f- i: t: t f f: 
Liverworts/mosses/lichens V V V: 

Emergent broad-leaved herbs V V 1/, 

Emergent reetls/sedges/rushes V V V V V V V V If 

Floating-leaved (rooted) 

Free-fioating 

Amphibious V V 

Submerged broad-leaved 

Submerged linear-leaved 

Submerged fine-leaved V V if V ,V 
V 

'., . 
Filamentous algae V V V 

Sc iP ~p ~p BL SU gL ~L ~L f?L 
C S U lJ c.. L C C L c... 
U U U S B u fS B S S 
S > L G B B g. ~ ~ ~ 

U > S u g. 0 U s t' $. 
>() SU }U ~LJ Su SU 5U SLY 5J SoV 

Use end "catch-all" column for types not occurring in spot checks as well as overall assessment over 500m (use E or ,/) f 
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INT BARS 

j together the total number of unvegetated and 
letated point bars (front page of form). 

Ire 1 if the total is 3 - 8; score 2 for 9 or more. 

STREAM CHANNEL VEGETATION 

;tream channel vegetation types are grouped into 
categories for scoring purposes: (i) liverworts and 
'sses; (ii) emergent broad-leaved herbs; (iii) 
ergent reeds/rushes/sedges; (iv) floating-leaved, 
~·floating and amphibious; (v) submerged broad
ved; and (vi) -submerged linear and fine-leaved. 

Ire 1 for each category recorded within the site, 
i 2 for those categories recorded either as present 
extensive at 4 or more spot-<hecks. 

mentous algae do not score. 

NO-USE WITHIN SOm 

h bank is scored separately. 

Iy"the-sweep-up information is used. 

Iy broadleaf woodland (or native pinewood), 
IOrland/heath, and wetland score. 

ladleaf woodland, moorland/heath and wetland 
:h score 1 if present, and score 2 if extensive. 

Ir-oadleaf wood land (or native pinewood) or 
t1and, alone or together are the only land-use 
egories recorded, then score 7 for that bank. For 
urally treeless sites, moorland/heath or equivalent 
limes. 

TREES AND ASSOCIATED FEATURES 

Trees 

Each bank is scored separately. 

Score 1 if trees are isolated/scattered; score 2 if 
regularly-spaced or occasIonal clumps; score 3 if 
semi-continuous or continuous. 

Associated features 

Overhanging boughs, exposed bankside roots, 
underwater tree roots, coarse woody debris and 
fallen trees each score 1 if present. 

Extensive exposed bankside roots and underwater 
tree roots each score 2. 

Extensive coarse woody debris score 3. 

Extensive fallen trees score S. 

SPECIAL FEATURES 

Score 5 if any of the following have been recorded: 
waterfall more than 5m high, braided or side 
channel, debris dams, natural open water, fen, carr, 
flush, bog. [Score 5 regardless of number of special 
features present.] 

footnote: HQA scores should only be used when 
comparing sites ·of similar river type or character. For 
instance, sites in naturally treeless exposed Or mountair 
areas should not be compared with those in lowland 
wooded valleys. 
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Page 3 of 4 1997 RIVER HABITAT SURVEY: 500m SWEEP-UP 

oadleaf/mixed woodland (BL) ( Rough pasture (RP) 

>niferous plantation (CP) Improved/semi-improved grass (IG) 

chard (OR) Tilled land (TL) 

)orland/heath (MH) Wetland (eg bog, marsh, fen) (WL) v' 
:rub (SC) 6 Open water (OW) 

,II herbs frank vegetation (TH) £ Suburban/urban development (SU) Y V 
-Rock and scree (RS) 

Itural/unmodlfied 

~rtical/undercut Ivw- (vw
~rti caI + toe ~vw-
eep (>45') ~vww 
~nlle ~vww 

)mposite ~wwv 

TREES (tick one box per bank) 

L 

V 

V 
( 
V 

R Artificia I/modifled R 

Resectioned ~:vww 

Reinforced - whole bank 

L 

avw-'vw-
V RBinforced-- top only ~vww 

Reinforced - toe only £ ~vww 
V Artificial two-stage ~ 

Poached ~E:~wwv 
Embanked ~ 
Set-back ·embankments ~ ~ 

ASSOCIATED FEATURES (tick one box per feature) 

None E(~33%)p(]Tnt 
Shading of channel 0 0 
Overhanging boughs rn' 0 0 
Exposed bankside roots 0 [9 0 

[iZ{Underwater tree roots D 0 
Fallen trees Ql 0 0 
Coarse woouy debris 0 ~ 0 

Left Right 

None 0 0 
Isolated/scattered 0 ~ 
-RegUlarly spaced, single 0 [J 

Occasional clumps 1Y1 [J 

Semi-continuous 0 0 
Continuous 0 0 

Waterfall(s) 

None 

~ 
Present 

0 
E(~33%) 

0 Marginal deadwater 
N~ PrBsent 

0 
E(;:33%) 

0 
Cascade(s) ~ 0 0 Exposed bedrock Q 0 0 
Rapid(s) ~ 0 0 Exposed boulders G2I 0 0 
Rifffe(s) 12J [J 0 Unvegetated miu-channel bar(s) 0 0 0 
Run(s) ~ 0 0 Vegetated mid-channel bar(s) 0' 0 
Boil(s) ~ 0 0 Mature island(s) 0 ~ 0 
Gliue(s) 

Pool(s) 

ci 
0 

0 
~ 

0 
0 

Unvegetated side bar(s) 

Vegetated side bar(s) 

0 
0 

G1 
ri 

0 
0 

Ponded Reach(es) 0 @j 0 Discrete silt deposil(s) S 0 0 
Discrete sand deposit(s) [9' [J 0 

128
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1997 RIVER HABITAT SURVEY: DIMENSIONS AND INFLUENCES Page 4 of 4 

LEFfBANK CHANNEL RIGHT BANK 

Banktop height (m) 3. Bankfull width (m) 62. Banktop height (m) 

Is banktop height also bankfull f Water width {m) ) IV Is banktop height also bankfull 
height? (Y or N) ""'f height? (Y or N) 

Embanked height (m) jt Water depth (m) 4. Embanked height (m) 

y 

If trashline is lower than banktop break in slope, indicate: height above water (m) = 

Bed material at site is: consolidated (compact) unconsolidated (loose) unknown 

run or glide 

None ri 
Waterfalls> 5m high [] Artificial open water [] Bog 0 Fringing reed-bank 0 
Braidedtsjde charmers 0 Natural open water [] CalT 0 Floating mat 0 
Debris dams [J Water meadow 0 Marsh 0 Other (state) ...................... 

Leafydebris 0 Fen 0 Flush 0 

Major impacts: 

Land 
Management: 

Animals: 

Other significant observations: 

landfill - tipping -.u.tter: - sewage - pollution - drought - abstractiQll.- mill - dam - road - rail ~ industry 
- housing - mining - quarrying - overdeepening - afforestalion - fisheries management - Silting 

set-aside - buffer strip· headland - abandoned land - parkland - MoD 

otter - mink - water vole· kingfis~ - dipper - grey wagtail- sand martin - heron - dragonflies/damselflies 

Alders? Present [] Extensive 0 Diseased Alders? None 0 Present 0 Extensive 0 

1296 
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1997 RIVER HABITAT SURVEY Page 1 of 4 

Altitude (m) 1..D '3 
Solid geology code -4~~ 
Distance from source (km) Q..o
Height of source (m) 1.... 00 

Slope (m/km) is 
Drift geology code <1 ~ ~ 

Significant tributary? N 
Water Quality Class 

Flow category (1 -10) L.I 
Planform category 
Navigation? 

Site Number; A '6 

3 , Qr.:ooDate ..... ./.... ../. ..... 

/ J 0 ., ~ 7 0 1-/ 1 
-""'l,' r r .• f 

Mid-site Grid Reference: 12.0 '2. g I ~ ) River: j 0pffl. vy 

Time _i5..:.~-'- ". Surveyor name C!. .. 
Accredited Surveyor? No D Yes 0 If yes, state code .. 

Adverse conditions affecting survey? 

partially 0Bed of rivervisible? No D 

No 0 Yes 0 If yes, state 

entirely ~ (ti'ck one box) 

Duplicate photographs: general character? No 0 Yes ~ (tick one box) nl.A flJ.: Q -! 

Site surveyed from: left bank rn right bank 0 channel 0 (tick as appropriate) 

o shallow vee 

~ deep vee 

o concavelbowl 
(If U-shaped glacial valley 
a'dd "U") 

o symmetrical floodplain 

D gorge o asymmetrical floodplain 

___________________________ L _ 

Terraced valley floor? No G Yes 0 
... 0 ; " , ' ,

Riffles - Unvegetated point bars II =-2II' . 

Pools II tI Vegetated point bars = 5 

1296 
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1997 RIVER HABITAT SURVEY: TEN SPOT-CHECKS Page 2 of 4 

Spot-check 1 is at : upstream end 0 downstream end I2f of site (tick one box) 

Emergent broad-leaved herbs ~~. 

Emergent reedsfsedgeslH:iShes 
. " 

Floati.ng-Ieaved (rooted)
 

Free-floating
 

Amphibious
 

Submerged broad-leaved
 

Submerged linear-leaved
 

Submerged fine-leaved
 

Filamentous algae
 

v 
NONE 

Land use: choose one from BL, CP, OR, MH. SC, TH, RP. IG, TL, WL, OW, SU, RS 

LAND USE WITHIN 5m OF LEFT BANKTOP 1"1 eL-- 8L ($1.. f?L P SL ?>t.. RP C-

LEFT BANKTOP (structure within 1m) BIUISIC S C. C C C- ~ C C- .s S 
LEFT BANK FACE (structure) BIUIS/C >' ~ ~ C g C L C- L c.. 
RIGHT BANK FACE (structure) B/U/SIC fS ts. L C- C- U > c.. c. C 

RIGHT BANKTOP (structure within 1m) B/U/S/C C. c.. c. C-- C- C L c.... C 

Liverworts/mosses/l ichens 

Channel modification(s) NK, NO, cv, RS, RI, DA, FO 

Flow type 1 FF, CH, BW, UW, CF, Rp, UP, SM, NP, NO 

Use end "catch-all" column for types not occurring in spot checks as well as overall assessment over 50Om (use E or ./) t 
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Artificial/modified L R 

Resectioned ~:WVVv 

Reinforced - whole bank a""","V\M 
Reinforced - top only ~'MMI 

Reinforced· toe only ~'MMI 

Artificial two-stage ~ 

Poached ~'MMI {; {{ 

Embanked ~ 

Set-back-embankments ~ 

1997 RIVER HABITAT SURVEY: 500m SWEEP-UP 

L R L R 

Broadleaf/mixed woodland (BL) (:: E Rough paslure (RP) V 

Coniferous plantation (CP) Improved/semi-improved grass (IG) V 

Orchard (OR) Tilled land (TL) 

Moorland/heath (MH) Wetland (eg bog, marsh, fen) (WL) 

Scrub (SC) V Open water (OW) 

Tall herbs frank vegetation (TH) r;; SUburban/urban development (SU) 

Rock and scree (RS) 

L R 

V 
~ 

ASSOCIATED FEATURES (tick one box per feature) 

None Present E~3%) 
Shading of channel D D 
Overhanging boughs D [9 D 
Exposed bankside roots D ~ D 
Underwater tree roots D m D 
Fallen trees D cl D 
Coarse woody debris D ~ D 

None E(~3%)pr~t 
Marginal deadwater D D 

gExposed bedrock D D 
Exposed boulders D [J [if 
Unvegetated mid-channel bar(s) D [if 0 
Vegetated mid-channel bares) ~ D 
Mature island(s) l!J ~ 0 
Unvegetated side bar(s) D 116 D 
Vegetated side bar(s) ci 0 0 
Discrete silt deposit(s) 0g 0 
Discrete sand deposit(s) D 0 

Natural/u nmodified 

Vertica I/undercut Iwv- {wv-
Vertical + toe ~V\M 
Sleep {>45' ) ~'MMI 
Gentle ~'MMI 

Composite ~'MMI 

TREES (tick one box per bank) 

Left Right 

None D D 
Isolated/scattered D D 
Regularly spaced, single D [J 

Occasional clumps D D 
Semi-continuous ~ [ill 

Continuous D D 

None 
I 

Present E(~33%) 

Waterfall(s) ~ D D 
Cascade(s) ~ D 0 
Rapid(s) D 0 0 
Riffie(s) [J [!f D 
Run(s) D cg 0 
Boil(s) ITf D D 
Glide(s) 0 g D 
Pool(s) D 0 
Ponded Reach(es) D ~ 0 

Sl296 
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1997 RIVER HABITAT SURVEY: DIMENSIONS AND INFLUENCES
 

LEFf BANK CHANNEL RIGHT BANK 

Banktop height (m) Bankfull width (m) Banktop height (m) 

Is banktop heIght alsD bankfull 
height? (Y or N) 

" J 
{ v 

Water width (m) Is banktop height also bankfull 
height? (Y or N) 

Embanked height (m) Water depth (m) Embanked height (m) 

If trashline is lower than banktop break in slope, indicate: height above water (m) = 2.. 
Bed material at site is: consolidated (compact) ltf unconsolidated (loose) 0 
Location of measurement is: riffle rn run or glide 0 

unknown 

other 

o 
o 

None ~ 
Waterfalls> 5m high o Artificial open water 0 Bog 0 Fringing reed-bank 0 
Braided/side -channels o Natural open water 0 Carr 0 F10ating mat 0 
Debris dams o Water meadow 0 Marsh 0 Other (s13te)... _._ .. .. _....... 

Leafy debris- o Fen 0 Flush 0 

Major impacts: landfill - tipping - litter - sewage - pollution - drought - .abstractiQJJ - mill - dam - road - rail - industry 
- housing - mining - quarrying - overdeepening - afforestation - fisheries management - silting 

Land 
Management: set.,aside -- buffer strip - headland- abandoned jand - parkland - MoD 

, Animals: otter - mink - water vole - kingfisher - dipper - grey wag~ - sand martin - heron - dragonflies/damselflies 

Other significant observations: ~ t l?- 'IeD I\.~ Uc -.) v' f-f 0 U b 'F- /}::d...V~ ~ 10<... 
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