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Mw¢ LEAETAME KOl KOTAVOOU LLE TOL OLKOCUOTMOTO

BAipa 1: Nelpapatikog IXedLacpog

KaBopilel Ta eMLOTNMOVIKA EpWTAMATA (OXNUATIONOG UTIOBECEWVY) KAl TNV aropaitnTn
nebodoloyia mou mpemnel va akoAouOnBel (medio — epyaoctriplo) yia va amovinbolv ta
gpwtipata (€Aeyxog umoBEoewv)

BApa 2: ZuAAoyn Asdopévwv

JuAdoyn NG amapaitntng mAnpodopiac peow BLPAloypadIkiG avaoKOmNong N MELPAUATWY
Kol Epyooieg mediov

BAipa 3: Opydavwon kat Ontikonoinon twv Aedopévwv

Xprnon nmvakwyv, amAwyv ypadpnuUAatwy Kot AAAWY TpOMwV yLa va armoktnOel pla npwtn enadn
UE To TL ‘Aéve’ Ta bedouéva ou amoktiOnkav

BAua 4: NepiAnyn twv Asdopévwv

Xpnon KatdAAnAwv (cUUPWVA PE TIG AVAYKEG TNG EKACTOTE PEAETNG) OTATLOTLKWY KOLL
LOONUATIKWY UTTOAOYLOMWV YL TNV TEpIANYPN Twv SES0UEVWVY KaL TOV EVTOTILOUO TACEWV Kl
TPOTUTIWV

Biua 5: Epappoyn Zratiotikwv Me0odwv

Edappoyn otatiotikwy pebodwv yia tnv anoppidn A anodoxn tng aAnbelag Twv apxLKwWV
ETILOTNHOVLIKWY UTTIOBECEWVY KAl TOV EVIOTILOUO TWV TILOAVWY UNXAVICUWYV TIOU TEPLYpAdOouV
TO TOPATNPOUHEVA TIPOTUTIA ] ATIOTEAEC AT



Mw¢ LEAETAME KOl KOTAVOOU LLE TOL OLKOCUOTMOTO

BAua 1: Nelpapatikog IXeESLAOUOG

H owe€aymyn mepapdtov omotelel Tov mopnive Yoo vo KOTOVONGCOLUE T olkocvotnuata. Ot
EMIGTIULOVEG EPYOVTAL LE TIC EMOTNUOVIKEC 10€eC TOL Pacilovton eite 6 TpoyevEsTEPT EpEvva Elte G
VEEC 10€€C Kol OIKEG TOVC TOPATNPNOELS. AVTEC 01 10€eC Umopel va AdPeL T Lopen epmd@TNONG, OTMC:
‘Mnrwgc alicio ue tpato Pobod kotaotpeper tov folo;” N uwog vrobeong onwg. ‘H usiwon mapoyng
Opemtikav arotwVv ueiwvel Tov poluod avortoéns twv oty ‘, | wog tpdPreyne onwg: ‘H mpooOnkny
EVOG el0ikevueEvov Onpevty oe uia mepioyn Bo. ueimoei/ovénoel/ opnoel oustofinto to ueyebog tov
wAnBvouod g Aciag tov’

To wepdpoto Kot ot HEAETEG TEOIOV LG EMITPEMOVY VO, EAEYYOVLE TETOLEG EMGTNUOVIKES 10E€G, OALA O
oYEOOUOC €va KAAOV TEWPAUOTOS Umopel vo givon apketd dVGKOAOG. XPNGILOTOIOVUE GTOTICTIKA
otoyyeia wov pog kaBodnyouv 610 oYESCUO TOV TEPAUATOV, AopPdvoviac mdvia vaoéyn v
povdTapyovca yvmon oto BEpa avto. Ipv va emooBovue oe Eva meipapa o wpénet va eEgtdlovv v
1080 LOG, KO VoL oToTPEYEL TOVG eEMYEVEIC TOPAYOVTEG VO LG 00N YNGOVV GE AoVOUGUEVO GYESOGLLO
Kal amoteAéopata. o mapdderypa, ac vrofécovpe 0t BEAovE va eléyEovpe v vOBeom OTL TO
alwTo aviaVeEL THY ovamTuéy TV euTav. Av coumeptAdfoupe moAd AMya eutd, dev Ba eipacte oe BEon
va kaBopicovpe to kotd wOcOV 1 Ol 1 yopNynon alotov £yel emidopacn otV avamTTLln, Kol TO
neipapo o eivar dotoyo. Av coumeptlafoovue mépo TOAAL QUTA, Ba ydoovpe TOADTIHO YPOVO Kol
nopove. EmmAéov, to meipapa B mpémel va oyedaoTel £T61 MGTE VO UTOPOVV VO EVIOTIGOVV OLPOPES
TOL OPEIAOVTOL OTOKAEIGTIKA KOl LOVO OTNV €midpacon Tov al®dTov Kot Oyl Le oTNV HETOPOAN, Yio
TOPAJELY LA, TOPAUETPOV OTMOC TO PMS TOV NALOV 1 1 TAPOVGIN AALDV AAATOV.



Mw¢ LEAETAME KOl KOTAVOOU LLE TOL OLKOCUOTMOTO

BAipa 2: ZuAAoyn Aedopévwvy

ANyn derypdtov: Aaupavoviol avTimpoo®TELTIKA dstypoato amd Vv mpog UeAETn mocsotnto. [
TOPAOELYLOL YIOL TOV EAEYYO TOL av 1O PEYEDOC TV ONAvKOV apayvav oyetiletor pe tov aplud tov
affy®v mov yevvoOov UETPAUE VOV TEPLOPIGUEVO OAAN CTATICTIKMOG EMAPKN aplOUd apoyvodv Kot oyl
OAeC TIC apayveC TOL LITAPYOLVY (deryuoaToAnyio TANBLGLOV)

‘Enerta, amo tov derypotikd mtAn0vuouo eEdryovtotl COUTEPAGLOTA Y10, TOV GUVOALKO TANBLGUO

—_——--~

Population

Inference



Mw¢ LEAETAME KOl KOTAVOOU LLE TOL OLKOCUOTMOTO

BAua 2: ZuAAoyn Asbopévwy

To dedouévo pumopohv var €YoV TOAAEG LOPQES Ko peyedn. Me tov Opo petafintm opilovue éva
LLETPTGLO YOPOKTNPLOTIKO EVOC OPYOVIGLOV 1 TOL PUGIKOV otkocvotuatog . H petafintég pmopet va
Bpiokovtal ce apBuntikn kiipoko OTMC Yoo Tapdderylo o1 nuepnoteg Tinéc Bepuokpacioc oe pio
neproyn. Ot petafintéc avtéc ovopalovrtal mtoocotikég uetofintég (quantitative variables).

XV TEPITTOON OV 01 UETAPANTES £Y0LV KATNYOPleC ¢ TIUEG OTMG O TOHTOC OUIATOG TOV avOPDTOL
(A, B, AB, O), t6te o1 petafAntéc avtéc Aéyoviar molotikég N katnyopikég (qualitative or categorical
variables)



Mw¢ LEAETAME KOl KOTAVOOU LLE TOL OLKOCUOTMOTO

BAupa 3: Opyavwon kot Ontikonoinon twv AedopEvwy

Anovpyia Bdong dedouévmv o€ KATAAANAO AOYIoUIKO

XpNon amA®v TEYVIKAOV Y10 TNV OTTIKY] ATEIKOVION TV dEO0UEVOV




Mw¢ LEAETAME KOl KOTAVOOU LLE TOL OLKOOUOTAMOTO

BAna4 -5

One
categorical
variable

Two categories
(e.g., male, female)

l

Confidence
intervals

CATEGORICAL DATA

Relating a
categorical to a
quantitative vanable

|

Logistic
More regression

Two
categorical
variables

categories

Chi-square test for
contingency tables
Chi-square

RS ; Fisher's exact test
goodness-of-fit



Mw¢ LEAETAE KOl KOTAVOOU LLE TOL OLKOOUOTAMOTO

QUANTITATIVE DATA

BApa 4 -5

Relating two

One quantitative
quantitaive

variable

variables
Correlat One Two More
rrelation i
bl group groups groups
Regression
Confidence Independent Paired ANOVA
intervals samples samples
sl Kruskall-Wallis test
t-test Paired t-test
Confidence intervals Confidence intervals
Wilcoxon-Mann Wilcoxon signed-

Whitney test rank test



MovopetaBAntn avaiuon

vTNwc yelpiletatl kaveic Ta Blodoyikd Sedouéva ylo va armavtioEl
OTOL ETILOTNOVLKA EPWTNLOTO TTOU BETOVTAL TIPLV KOl KOTAL TNV
SLAPKELA ULOLC EPELVALC;

L0 CUYKEKPLUEVOL:

" Eotw OtTL uTtapyxeL Eva €T dedopevwy amo duo (N ToAAEC
TEPLOXEC) KOl EKTOC OO Ta 10N, £xouv npocdloploBel n adBovia
Kot n Blopada Touc

" Eotw OTL OTLC TIEPLOXEC AUTEC £Xouv TotoBetnBel SUo otabpol
dewypatoAnyiag anod onov npogpyovtal Ta dedopeva



MovopetaAntn avaiuon

MBava Epwtnuorta:

" AtadpEpeL n Blomotkihotnta petaéy Twv duo
TIEPLOXWV UEAETNC;

" Yrtapxel mepLBailloviikn emipapuvon Ko
KaBEoTWC PUTTOVONG OTLC TTPOC MEAETN
TEPLOXEC (OlKOAOYLKN KATAOTOON);




MovopetaAntn avaiuon

ApxKa eloayovtol ta dedopeva o€ Tiivakeg (mt.x Excel)
omou avaypadovtal aplotepd ta £16n kat 6e€la n adpOovia
N N Blopadla toug o€ kKABe otaBuo deypoatoAniog

B c o} E F -
1 =
2 |Species =t St2 St3 St4
3 |Abra logicallus a 0 4 EBBEEETY 6,333333
4 |Abra ovata a u] 1 a
5 |Abra prisma tica o 0 0,333333 o
B |Azorinus o harnaso len a 0 0BBEBEY  0,333333
7 |Corbula gibba 4,333333 2 1633333 4333333
8 |Ctena decussa ta u] o 0 0,333333
9 |Cuspid cuspidat u] u] 0 0,333333
10 [ Cylich subcylind a 0 0,333333 a
11 | Gouldia minima ] 14 0 FBRERST ]
12 |Hiatella arctic a a 1 a
13 |Loripes lacteu 1. 6E6EBEY 35 1533333 12
14 |Lorip lacteus ] 0 1,333333 ]
15 |Lucinella divaricata 1,333333 1 0 1333333
16 |Macoma curmana a o 0 1666667
17 |Mysella bidentata 1 0 4333333 9
18 |Mucula nitidosa ] 05 u] ]
19 |Mucula nucleus ] ] 0 0 BBEEEY
20 [Muculana pella 1 0 0FBBEESY 3 EBEESES
21 |Parvicardium ovale ] o5 0| 0 EBBEELT
22 |Parvicardium papillosume a 0 0,333333 a
14 [« > [pi["Sheet1 ( Sheetz £ Sheets / |« D

= O TtivalkeC ammoteAoUV Ta TpwToyev dedopEva Kal
LLOVOUETOBANTA avaluon MapAyEL TNV OTATLOTIKA TEpANYA
TOUC



MovopetaBAntn avaiuon

v'Ta Blohoyika Sedopéva (ApBovia — Blopdla) propolv va
avaAuBouv pe MovopetapfAntec Mebodouc

MovoueTaBANTEC TEYVIKEC ELVOLL:

1. OL ueBodotL ov petadepouv OAOKANPA OET LLETPNOEWV
TwV 0wV (armo gva n mepltocotepa delypata) o

gval amtAO cuvteeotn (Oeiktec mokihotntac faon tng AdpOoviag
Twv edwv 1.x Shannon’s H’, Margalev d’)

2. OLueBodoL tou poBalouv og ypadnuata tTnv mepiAndn tTwv
LETPNOEWV (TEXVIKEC KATOVOUAC)



MovopetaBAntn avaiuon

1. Asiktec nowhotntag (Baon tne ApSoviac/Bloualoc)

"= Oudeiktec molkAotTnTaC Ywpilovtal o€ KAtnyopleg cUUPWVA LE TLC TIPOCEYYLOELS
NG SOUNG TWV PLOKOLWVOTHTWV TTOU ETLXELPELTAL :

o) NAoutoc Twv eldwv (Species Richness)
O beiktec oxetilovtal PUE TOV CUVOALKO aplBuo Twv ldwv

TIOU QTTAVTWVTAL O€ €val oTOOUO, pLa teEpLloxn KTA

vITpopavwe 60a TTep1o0ooTEPA €idN CUVAVTWVTAI TOOO UYNAOTEPN
BioToIKIAOTNTA avapéveTal



MovopetaBAntn avaiuon

e Asiktng mowAotntag Margalef’s d’
AvtutpoowTreVeL Tov aplOpo twv eldwv (S) mou amaviwvral
O€ YVWOTO aplOuo atopwv (N)
d’ =(S-1)/log N
vEotw opwc, Suo Seiypoata pe 4 £i6n to kabéva Kot
S, =(25,25,25,25), S, = (1,1,1,97) tote d,=d, !!!

B) loodiavoun twv ebwv (evenness / equitability)
O Seiktec ekppalouv To OGO OHOLOpHOPP A KATAVELOVTOL

To Atopa ota Stadopa 16N

e Aeiktng mowkhotntog Pielou’s J’

) _ ’ ’
J'=H observed/ H max

v'Apa to S, €xel Moodilavoun kat Kuplapxia elbwv



MovopetaBAntn avaiuon

v) Etepoyévela (Heterogeneity)

MpoKeLTal yLa Tov cuvOuaopo Twv U0 TTPONYOUUEVWY

KatnyopLlwv dnAadr tov mAoUTO TwV EL0WV KoL TNV KOTAVOUA TWV OTOUWV O AUTA
(rt.x Agiktng molklhotntac Simpon’s 1-A)

e Agiktng mowhotntag Shannon — Wiener H’
H =-3.p(log p,), dmou p, = i th species count/ total count

e Agiktng mowtAotntag 1 - Simpon’s (1 — D)

Species Number (n) n(n-1)
Sea holly 2 2
Sand couch 8 56
Sea bindweed 1
Sporobolus pungens 1
Echinophora spinosa 3

Total 15 64

N=15 n(n-1) =64



MovopetaAntn avaiuon

Box 1 Descriptive Statistics for Quantitative Data

Notation
x,.x,.K .x_ arethe n observations in the sample.

M
Z‘Tf =x, +x, +L +x, 18 the sum of all of the observations.

i=1

Equations
L
>
Mean: ¥ ==L —
i

=,  _.2
Standard deviation: s= v%
n—
E(-T,-' — J_'}(_T_f —3)

Correlation coefficient. y=
| 250y, 2
V2 —X) " 2 (v —F)

Least-squares regression line: ¥ = by + b X

2.5 =)0 _1 ) and b, =7 —b¥

367

where b, =




MovopetaAntn avaiuon

The following numbers are shown for each sample:

N:

Min:

Max:

Sum:

Mean:

Std. error:

Variance:

Stand. dev.:

The number of values n in the sample
The minimum value

The maximum value

The sum
_ 2
X =
The estimate of the mean, calculated as 1
S
(LET :—f,_
The standard error of the estimate of the mean, calculated as V1 where s is

the estimate of the standard deviation (see below).

The sample variance, calculated as n—1

s :\/
The sample standard deviation, calculated as n—1
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Median:

25 prentil:

75 prentil:

Skewness:

Kurtosis:

Geom. mean:

The median of the sample. For n odd, the given value such that there are equally
many values above and below. For n even, the average of the two central values.

The 25™ percentile, i.e. the given value such that 25% of the sample is below, 75%
above. The “interpolation” method is used (see Percentile plot above).

The 75% percentile, i.e. the given value such that 75% of the sample is below, 25%
above. The “interpolation” method is used (see Percentile plot above).

The sample skewness, zero for a normal distribution, positive for a tail to the right.

G =" D25 )
(n=1(n-2)/ \?
|

| 1 ‘ _\
l,\‘jn—lz[l\ﬁ %) )

Calculated as

Note there are several versions of this around — Past uses the same equation as SPSS
and Excel. Slightly different results may occur using other programs, especially for
small sample sizes.

The sample kurtosis, zero for a normal distribution. Calculated as

B n(n+1) Z(-T;—fr 3 (n—1)
P n=1)n-2)n=3)( | 1 Vo (m=2)n-3)

x\/n_lz(x}. —f)i

)
Again Past uses the same equation as SPSS and Excel.

l/n
The geometric mean, calculated as ('\1'\2 ex,) .



MovopetaAntn avaiuon

¢ Number of taxa (S)
¢ Total humber of individuals (n)

¢ Dominance = 1-Simpson index. Ranges from 0O (all taxa are equally present) to 1 (one taxon
dominates the community completely).

Y
D= Z‘ -+ ' where n; is number of individuals of taxon i.
o)
e Simpson index 1-D. Measures 'evenness' of the community from 0 to 1. Note the confusion in
the literature: Dominance and Simpson indices are often interchanged!
e Shannon index (entropy). A diversity index, taking into account the number of individuals as

well as humber of taxa. Varies from 0 for communities with only a single taxon to high values
for communities with many taxa, each with few individuals.

7 .
=3l
N ]

e Buzas and Gibson's evenness: /5

¢ Brillouin’s index: e Berger-Parker dominance: simply the number of individuals in the dominant taxon relative to

n.
In(#!) > ln(x,!) r

n

HEB =

5
¢ Menhinick's richness index: —

Nn

e Margalef's richness index: (5-1) /In(n)

e Equitability. Shannon diversity divided by the logarithm of number of taxa. This measures the
evenness with which individuals are divided among the taxa present.

e Fisher's alpha - a diversity index, defined implicitly by the formula S=a*In(1+n/a) where Sis
number of taxa, n is number of individuals and @ is the Fisher's alpha.
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B - mowKIAOTNTO

Aebopéva mapouaoiag
— amouotiag

Past

Whittaker

Harrison

Cody

Routledge

Wilson-Shmida

Mourelle

Harrison 2

Williams

Koleff et al.

b w

b

b,

b:

b.,

b

Equation

5

a

5

o

N -1
g(H)+1(H)

2

1— X max

Ref.

Whittaker
(1960)

Harrison
et al.
(1992)

Cody
(1975)

Routledge
(1977)

Wilson &
Shmida
(1984)

Mourelle
& Ezcurra
(1997)

Harrison
et al.
(1992)

Williams
(1996)

S: total number of species; « : average number of species; N: number of samples; g(H): total gain of
species along gradient (samples ordered along columns); [(H): total loss of species; ez number of
samples containing species /; T: total number of occurrences.
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log-response ratio (RR, Hedges et al., 1999)

RR =1n [ET_..-TE)



MovopetaBAntn avaiuon

Zntoupeva Aoknong (edappoyn touv Aoyiopikou PAST)
Amo ta debopéva tou cac divovtol

LYrnoAoyioate toug Seikteg motkihotntag: Shannon H,
Kuptapyiag 1 — D, Brillouin HB, Bergen — Parker dominance,

Equitability J, yla kdBe otaBuo deypatoAnyiog

U Napouotaote pe ypadriLota Ta AMOTEAECLOTO CUYKPLTLKA YLOL TOUG
otaBpou¢ detypatoAnyiog

O YroAoyiloate TNV HEon TR TwV OELKTWV KAl TOL UTIOAOLTTAL LETPOL KEVTPLKAG
TAONC yLa TO CUVOAO TwV oTABWV detypatoAnyiog
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Zntoupeva Aoknong (edappoyn touv Aoyiopikou PAST)

L YroAoyioate 3 deikteg B — mMOKIAOTNTAC HETOEL TWV {EVYWV TWV OTAOUWY
delypatoAnyiag

L Juykplvete Kal oXOALAOTE TA ATOTEAECUATA. TL CUUTIEPACHUATO UTTOPOUE VA
eEAYOUUE yla TNV EMOpaoN TNG pUTIAVONCG OTLS BLOKOLVOTNTEC KATA LAKOC TNG
neptBailovtikic Stafaduong;



