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Dipteran assemblages of spring fens closely follow the gradient of

groundwater mineral richness

Markéta Omelkova, Vit Syrovitka, Vendula Kroupalovd, Vanda Radkovd, Jindrifka Bojkova, Michal Horsdk, Marie Zhai, and Jan Helesic

Can. ]. Fish. Aquat. Sci. 70: 689-700 (2013) dx.doi.org10.1139/cifas-2013-0026

*  Spolecdenstvo larev dvoukfidlych na pramenistnich
slatiniStich.

?  Meéni se podél gradientu mineralni bohatosti (obdobné jako
spolecenstva jinych organisma, napft. cévnatych rostlin)?

?  Jaké dalsi faktory urcuji skladbu spolecenstva?

Table 2. The results of PERMANOVA analysis indicating the impor-
tance of environmental variables for the structuring of dipteran as-
semblages within the flowing water and standing water mesohabitats,

respectively.
Variable F R P
Flowing water Poor-rich gradient 3.518 0.184 <001
Dgy 2.030 0.098 0.009
Temperature 1599 0.092 0.022
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Patterns of bryophyte and vascular plant richness

in European subalpine springs

Lucia Sekulova - Michal Hijek - Petra Hajkova -
Eva Mikulaskova - Alexandre Buttler -
Vit Syrovatka - Zuzana Rozbrojova
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Fig. 4 Comparison of overall f-diversity of spring vegetation
in the three study regions for vascular plants and bryophytes. fi-
Diversity (dispersion of groups) of vascular plants was highest
in Swiss Alps and lowest in Western Carpathians while no
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Fig. 1 The location of vegetation plots in the study regions. The country codes are indicated

*  Vegetace podhorskych pramen( ve:
- Svycarskych Alpach,
- Bulharskych horach

Bryophytes , ,
- Zdapadnich Karpatech
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difference was found for bryophytes (ANOVA and subsequent
Tukey's post hoc test). BG Bulgarian mountains, 54 Swiss Alps,
WC Western Carpathians
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The contribution of nitrogen deposition to the eutrophication
signal in understorey plant communities of European forests

Han F. van Dobben | Wim de Vries

*  Analyza vztahu mezi vegetaci a prostifedim

*  Proménné prostredi:
- tree species
- climate zones
- altitude
- geographical coordinates
- stand age
- soil chemical variables
- depositon estimates of NO3, NH4, and N-total

?  Jaké faktory zejména urcuji druhovou skladbu rostlinnych
spoleCenstev?

?  Jaké dalsi faktory urcuji skladbu spolecenstva?

Time series analysed; abiotic
data available; Ellenbarg N
available

Time series analysed; abiolic
data available; Ellenberg N
unavailable

. Time series analysed; abiolic

data unavailable,

Time seres nol analysad; abiotic
data available
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ORIGINAL RESEARCH WILEY Eecbormdtdaon

The contribution of nitrogen deposition to the eutrophication =~ Compartment % Explained variance (data) % Explained variance (fitted values)
signal in understorey plant communities of European forests Tree layer 59 473
Han F. van Dobben & | Wim de Vries Soil organic layer 3.4 274
Soil mineral layer 0.6 4.8
Climate 20 164
Deposition 0.5 41
Sum 124 100.0
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Drought mediates the importance of stochastic

community assembly

Jonathan M. Chase*

Deptartment of Blology, Washington University, Box 1229, 5t. Louls, MO 63130

Edited by lames H. Brown, University of New Mexzico, Albuguergue, NM, and approved September 12, 2007 (received for revlew May 9, 2007)

Historically, the biodiversity and composition of species in a local-
ity was thought to be influenced primarily by deterministic factors.
In such cases, species’ niches create differential responses to
environmental conditions and interspecific interactions, which

*  4-lety experiment
*  oziveni malych nadrzi
* nahodnd introdukce druht

*  po 2 letech vypusténi poloviny nadrzi
(drsné prostredi, ekologicky filtr)

* po dalSich 2 letech vzorkovani

?  Jsou spolecenstva drsného prostredi stejné
rozmanitd?

stave off invasion by subsequent colonizing species through
priority effects leading to multiple stable states (11). In contrast,
“niche-selection™ (3) predominates if species” abilities to estab-
lish in a localitv are more stronelv determined bv their traits.
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Fig. 2. Nonmetric multidimensional scaling (NMDS) allows the visualization of
the multidimensional composition of communities in two-dimensional space.
The Euclidean distance between any two points represents the difference in
Jaccard's similarity between those two communities. Drought ponds are indi-
cated by open triangles, and permanent ponds are indicated by filled circles.
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Species richness, composition and

landscape

Marcio Uehara-Prado'**, Keith Spalding Brown, Jr' and
André Victor Lucci Freitas'

abundance of fruit-feeding butterflies in
the Brazilian Atlantic Forest: comparison
between a fragmented and a continuous
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spolecenstvo motyl( v Brazilském pralese
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Figure 5 Cluster analysis of the sampling units of Morro Grande Reserve (A-I) and in the fragmented landscape (E-T) (UPGMA) of the
frugivorous butterflies guild (above). Correspondence analysis of the same data set (below). The original data set was Hellinger-transformed.
Code names are the first letter of the genus and the four first letters of the species (except Pdemoo = Prepoma demophoon), following the species
&t in .-‘.pp(‘ndix. 1 im Uehara-Prado er al. { 305).




OSNOVA PREDNASKY

©)

Priprava dat pro numerické analyzy
* typy sbiranych dat, ¢isténi dat, odlehlé body, transformace, standardizace, EDA

Indexy druhové bohatosti
e alfa, beta a gama diverzita, akumulaéni druhova krivka, rarefaction

Ekologicka podobnost

* indexy podobnosti a vzdalenosti mezi vzorky

Ordinace

e linedrni vs. unimodalni, pfima vs. neprima, artefakty, ordinacni diagramy,
permutacni testy, rozklad variance, parcialni analyza, prikladové studie

Klasifikace
* hierarchicka vs. nehierarchicka, aglomerativni vs. divisivni, fizena vs. nerizena
Design ekologickych experiment(

* manipulativni experimenty vs. prirodni experimenty (pozorovani)

Pripadové studie na pouziti jednotlivych metod




SOFTWARE
o R—umi vse potrebné, zadarmo+kvaI|tn|graf|ka ovladani
pres prikazovy radek e

* Balicek Vegan (a dalsi)
o R -=https://cran.r-project.org/bin/windows/

Jari Oksanen

o CANOCO 5 - ordinacni analyzy, diagramy, odpovedni krivky
druhd, graficky interface

Cajo ter Braak Petr Smilauer Jan,Suspa“ Lep$



https://cran.r-project.org/bin/windows/
https://cran.r-project.org/bin/windows/
https://cran.r-project.org/bin/windows/

LITERATURA

V Cestiné
o Lep$J. & Smilauer P. (2001) Mnohorozmérnd analyza ekologickych dat

v anglické verzi vyslo v nakladatelstvi Cambridge v roce 2003 jako Multivariate Analysis of Ecological Data
using CANOCO 5 (v roce 2014 vyslo druhé vyddni pro CANOCO 5)

o Herben T. & Miinzbergova Z. (2003) Zpracovdni geobotanickych dat v pfikladech. Cdst 1.
Data o druhovém slozeni

V anglictiné
o Legendre P. & Legendre L. (2012) Numerical Ecology (Third English Edition). Elsevier.

o Leps, Smilauer (2014) Multivariate analysis of Ecological Data using Canoco. Cambridge
University press. Nejen pro uzivatele Canoca

Webové zdroje

o David Zeleny — Analysis of community ecology data in R http://www.davidzeleny.net/anadat-
r/doku.php/en:start

o Palmer M. — Ordination methods for ecologists, website http://ordination.okstate.edu/

R friendly
o Borcard D., Gillet F. & Legendre P. (2011) Numerical Ecology with R. Springer.



http://www.davidzeleny.net/anadat-r/doku.php/en:start
http://www.davidzeleny.net/anadat-r/doku.php/en:start
http://www.davidzeleny.net/anadat-r/doku.php/en:start
http://ordination.okstate.edu/

ORGANIZACNI INFORMACE KE KURZU

O

O

O

O

Materialy k predmeétu — postupné se budou objevovat v ISu

prednasky, priklady/data ke cviceni, studijni materialy

Cviceni

probihat bude v pocitacové u¢ebné a zamérené bude na analyzu dat a jejich vizualizaci v
programu R

Domaci ukol

zaddani bude sdéleno v prlibéhu semestru

Zkouska

vypracovani zavérecné prace (pokyny viz webové stranky predmétu, sekce Zdvérecna prdce)

zhruba pllhodinova diskuze nad zavére¢nou praci, doplnénd o rozsifujici otazky tykajici se
probirané latky




TYPY SBIRANYCH DAT
EDA
UPRAVA DAT PRO ANALYZU



MINOHOROZMERNA DATA




Spolecenstvo je soubor druhd, které se

DATA V EKOLOGII SPOLECENSTEV vyskytuji spolecné v prostoru a v case.
(Begon 2007)

o spolecenstvo je studovana (zavislad) ,,proménna“ (response variable)

o spolecenstvo je vicerozmérna ,, proménna“ — zaznamenana v matici (data
matrix)

o kazdy druh - jeho pritomnost nebo kvantita - predstavuje jeden rozmeér
spolecenstva

O zaznamenany vzorek spolecenstva je reprezentativni pro urcitou plochu a
dany cas

(zavisla, vicerozména proménna nemusi nutné byt tvorena druhy: mohou to byt napt.

proménné prostredi, vlastnosti druhu, atd.)

o prediktory (nezavislé proménné) popisuji najcastéji prostredi, zkoumame
jejich efekt na strukturu spolecenstva




USPORADANI DAT

1. druhova tabulka (matice)

. abundance, pokryvnosti, prezence/absence druht

2. promenné prostredi

. hodnoty nameérenych proménnych prostredi
3. (geografické proménné)

*  souradnice lokalit
4. (popisné proménné)

. dalsi proménné popisujici vzorkovaci schéma, napr. studovana oblast,
determinator organismu, vzorkujici, datum/obdobi odbéru...




TYPY PROMENNYCH

o Kategorialni (kvalitativni, nominalni, prezencné-absencni)
* napr. substrat, pldni typy, geografickd oblast
* binarni proménné (pritomnost-absence druhu)
» kategorie jsou unikatni (kazdy jedinec/pozorovéani spada pravé do jedné z nich)
* kategorie nelze smysluplné seradit
o Ordinalni (semikvantitativni)

* napr. Ellenbergovy indikac¢ni hodnoty pro druhy, Braun-Blanquetova stupnice pro
odhad pokryvnosti druht

* jednotlivé stupné (kategorie) lze seradit, rozdily mezi sousednimi stupni jsou rlizné
velke

o Kvantitativni

» diskrétni (pocty jedincli, méreni s malou presnosti), rozdily mezi susednimi stupni
jsou stejné velké

e kontinudlni (presna méreni)




KVANTITATIVNI VS. SEMIKVANTITATIVNI

o kvantitativni sice presnéjsi

o ale semikvantitativni rychlejsi a levnéjsi
o trade-off mezi poctem vzorkd a presnosti
o semikvantitativni Casto postacujici
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PRIMARNI DATA — PREPIS

o tabulkovy editor (spreadsheet)
* napr. Microsoft Excel
O prepisujeme co nejdriv
e zachyceni chybéjicich dat
e v poznamkach se snaz orientujeme, po Case prestanou byt srozumitelné
* dvé kopie je obtiznéjsi ztratit nebo znicit
e pritomnost dat v pocitaci podpofi jejich rychlé zpracovani

File name: DSC_0260.JPG File size: 922866 bytes
File date: 2006:04:22 22:06:16 Camera make: NIKON CORPORATION
o m eta d ata _ data 0O datECh Camera model: NIKON D70s Date/Time: 2006:04:17 18:06:08
Resolution: 3000 x 2632 Flash used: No
° Jmé no Stu d |e Focal length: égj\gﬁgrﬁszm},:;m) Exposure time: 0.0008 s (1/1250)
, . , LY Aperture: ffa.0 Whitebalance: Manual
b kdo a kde data Sb]ral’ Z4a Jakym ucelem Metering Mode: matrix Exposure: Manual
Exposure Mode: ManualAuto bracketing

* popis experimentdlnich jednotek, objekt(
 metodika sbéru dat a méreni (velmi ocenime pfi psani prace)
* popis proménnych, jednotky

* popisy zkratek




A

B

C

B

, , 1 |FIELD_MNO Deroceras altaicum |Deroceras laeve Euconulus fulvus
PRIMARN| DATA — SPREADSHEET =~ 2 mos °
3 | 1AD04
4 | 14005 5
5 [1ADDG
& |1ADOY
o Vv radcich studované 7 14008
. g (14010 5
ObJekty 9 |1A011 2
° Vzorky 10 | 1A013
11 |1A015 3
12 |1AD017
, o , 13 |IAD18
o Vv sloupcich proménné, 12 18022
kterymi objekty | A B c D E H
charakterizujeme VEGEALTAdeg lat deg lon PREC_1 PREC 7 TMEAN 1
v , v g 2 |170-06 95 Forest 51.50142 B86.01867 13 74 -14.3
e druhy, proménné prostredi
3 171-06 107 Forest 51.53725 B85.97119 13 74 -14.3
4 |172-06 114 Forest 51.52756 B85.96128 13 74 -14.3
5 |1D201 43 Open 5047675 B7.62292 9 69 -19.6
v | k k v , 6 1D202 18 Forest 5047717 B87.60958 9 69 -19.8
Vysvet IVKy K promennym 7 1D203 38 Forest 50.47333 B87.60973 9 69 -19.8
A B g8 JD204 39 Open 50.48056 87.01336 9 a9 -19.8
1 |FIEL[]I NO IID Hlavniidentifik: 9 JD205 53 Open 50.47622 27.61264 8 69 -19.8
> SR 2 is!: proménna: poéet druhiic 10 D206 61 Open 50.70264 88.01653 7 67  -17.8
3 VEGEALTAZ2 Klasifikator datasetu na podsouk 11 JD207 38 Open 50.49731 B87.65717 9 B9 -19.8
4 deg_lat Koordindty Latitude, formé&’ 12 1D208 34 Open 50.49619 87.65397 9 &9 -19.8
5 deg lon Koordindty Longitude, form 13 | 1D209 44 Forest 50.43617 B87.58992 9 68 -19.3
6 PREC 1 Macroclimate  Sraiky leden
7 PREC 7 Macroclimate  Sraiky tervenec
8 TMEAN_1 Macroclimate Teplota leden
9 TMEAN 7 Macroclimate Teplota éervenec
10 BIO 1 Macroclimate BIOL1 =Annual Mean Temperature
11 |BIO 2 Macroclimate BIOZ2 = Mean Diurnal Range (Mean of monthly (max temp -




ZALOHA DAT

o Uchovani a zpristupnéni primarnich dat

. problematika dlouhodobé archivace a nosicl dat
(nejlepsi je stale papir bez volnych kyselin +
laserova tiskarna)

e zpfistupnéni primarnich dat (nékteré ¢asopisy, naf
Ecological Monographs, Journal of Ecology aj., to
maji jako podminku zverejnéni ¢lanku)

. ulozeni dat ve verejné dostupnych elektronickych
repositoriich (napf. Dryad Digital Repository,
www.datadryad.org) nebo databazich (napf. Cesk3
Narodni Fytocenologicka Databdaze)

Search
 DRYAD e— -
/ i 1 hanakd il £ 0

About ¥ | Help v Login

el AL t,.wu\
gq m {GM ,n \\



http://www.datadryad.org/

KONTROLA DAT

o chyby (errors)

. nékdy se chovaji jako odlehlé body, je treba
zkontrolovat pUvodni zdznam a pripadné data
opravit

o chybéjici data (missing data, NA)

. moznosti jejich nahrazeni (interpolace, model)

. vylouceni proménné nebo vzorku ktery ma
hodné chybéjicich hodnot

o odlehlé body (outliers)

. EDA — exploratory data analysis

o dalsi upravy:
. sjednoceni taxonomické nomenklatury
. taxonomicka adjustace

. nékdy i vylouceni vzacnych druhl (odstranéni
Sumu v datech)

ERN= |= —
Dom Vlozeni tranky Vzorce Data Revize Zob

_uj "_)f“"”"j‘)”t Calibri 1 C T === B

— 53 Kopirovat =
\u’luvzwt jKopirovatformét B LU~ i &~ A SE=SA=ES| R e
Schranka Pismo Fl
w2 - fe | 6/23/2014
A w X ¥ z Al AB

1 PLOT_ID MO-03 MO-04 MO-05 MO-06 MO-07 MO-09
2 |pate | s
3 TIME OF START 17:35 16:00 15:07 13:40 12:40 17:21
4 AUTHORS David (orij David David David David Markéta+
5 Fisheye_1 7098 7064 7117 7114 7392

6 |Fisheye_2 7097 7118 7113 7393 8130
7 |Fisheye 3 7096 7066 7119 7112 7394 8127
8 Fisheye 4 7065 7067 7120 7111 7395 8128
9 |Fisheye_5 7094 7068 7121 7110 7396 8129
10 Fisheye_& 7093 7069 7122 7109 7397 8126
11 Fisheye_7 7092 7070 7| EEEE 7 sizs
12 Fisheye_8 7091 7071 7124 7107 7399 8124
13 |Soil_1 13 3 18 10 10 o
14 |Soil_2 3 24 20 8 10 1
15 |Soil_3 11 5 30+ o 9 13
16 |Soil_4 10 1 29 11 14 Z
17 |Soil_5 7 5 11 13 3 10
18 Soil_6 4 9 4 6 1
19 Soil_7 7 10 14 11 3 7
20 Soil 8 1 4 19 o 11 14
21 Soil 9 10 o 18 11 6 2
22 Seil_10 0 1 7 2 6 4
23 Soil 11 23 22 E 4 9 3
24 Soil_12 10 o 2 14 15 10
25 Soil 13 12 9 11 9 13 17
26 Soil_14 3 0 9 9 11 9
27 Soil 15 10 10 10 3 12 2
28 Soil_16 5 3 3 11 6
29 Soil 17 1 13 20 0 5 3
30 Soil_18 9 15 9 24 6 2
31 Soil 19 17 12 17 10 16 11
32 Soil 20 8 16 7 12 14 14
33 Soil 21 7 12 2 8 9 13
34 Horiz_0 4 6 9 2 6 19
35 Horiz_45 16 4 6 14 4 19
36 |Horiz_90 o o 3 o 2 ]
37 |Horiz_135 ] 4 0 7 o 11
38 |Horiz_180 3 5 o o 0 4
39 Horiz_225 o 4 0 8 o 5




EXPLORATORY DATA ANALYSIS (EDA)

ProC EDA:
o odhaleni odlehlych bodu (outliers)
o prozkoumani rozlozeni hodnot

stredni hodnota
rozsah
tvar rozloZeni (normalita, bimodalita, seSikmenost)

o odhaleni vztahl mezi proménnymi
o posouzeni nutnosti transformace
o méla by zabrat ~20% celkového Casu studie




HISTOGRAM
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KONDICIONALNI BOXPLOT

abundance Laeonereis acuta
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BODOVY GRAF (SCATTER PLOT)

A. outlier z hlediska B
vztahu Y a X A e
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BODOVY GRAF (SCATTER PLOT)

o dramaticky vliv outlierud na vysledky analyz
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BODOVY GRAF (SCATTER PLOT)
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PAROVY GRAF (PAIR PLOT)
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CO S OUTLIERY?

o automatické odstranéni z datasetu — Spatné!
o odstranéni pouze kdyz:

e data chybné zaznamenana

* nespadaji do zamysleného studovaného prostoru (sample space), napfr. v
dUsledku havarie Cisticky nad lokalitou, nebo louka rozjezdéna c¢tyrkolkami

o nekteré body se jevi jako outliery jen proto, ze je nutime do
normalniho rozlozeni

e extrémy v datech z log-normalniho nebo exponencialniho rozlozeni po
transformaci krasné zapadnou mezi ostatni




