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BIODIVERZITA A LIDSKA CINNOST

e premény a degradace habitatu
e fragmentace habitatu

e zmeny klimatu

e zemeédélské hospodareni
e znecistovani

Biodiversity and Land Use
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VYUZITI KRAJINY

e krajinny pokryv
e vyuziti krajiny

e lidstvo premeénilo vice nez polovinu rozlohy souse na ornou
pudu, pastviny, hospodarsky les nebo obydlené oblasti

o geograficka distribuce prirozené a clovékem upravené krajiny
zavisi na radé faktord (klima, topografie, demografie, historie a
ekonomie)

 nejvice ubyvajicimi ekosystémy jsou tropické pralesy, lesy
mirného pasu, stepi a savany mirného pasu
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Where:

| Human well-being ‘

2 * [and cover is the physical characteristics
/ of the land surface determined by both
its biotic and abotic features.
* Land use is determined by the purposes
of active and passive management of

m land by people and the material non ?
sy m\\ material benefits they derive from it.
Biodiversity . \ » Biodiversity is the variety of ecological
| Human well-being | ; elements present in a place(genes,

Ecosystem goods and species, communities and habitats,etc.).
RROcoS « Land and ecosystem functions are the

potentials or capacities that land and
ecosystems have to generate useful
outputs for people.

L Human well-being I » Ecosystem services are the specific and
final contributions that ecosystems make
to humanwellbeing.

Ecosystem goods and
services

The relationships between land use, land cover, biodiversity and the
output of ecosystem services.




VYUZITI KRAJINY X BIODIVERZITA

Land Use Policy 265 (2009) S178-5186
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A framework for linking direct and indirect drivers, pressures and responses in a as a coupled socio-ecological system
for assessment of the effects of environmental change drivers on ecosystem services (after Vandewalle et al., 2008).



Land Use Policy 265 (2009) S178-5186

‘Contents lists available at ScienceDirect X
d Use Policy
. PR
Land Use Policy Ty

=

SEVIER Journal nomepage: www.elsevier.com/locate/landusepol

Land use and biodiversity relationships*

Roy Haines-Young

High
& ';'-" lllustrative Sum of Ecosystem servie values
+ Regulating services "'*.__
a (sum of components) ",
3 ! Cultural servicés,
— A I..-

(1} rect;ealhnn & 7 Pravisioning Service
% REEH i (max function)
: A=
= Cultural sendices
@ Spiritual, edugation
0 (sum)
=
7
O
0
L

Low

1 - MSA e 0
Natural Light use Extensive Intensive Degraded Urban
Land use intensity gradient

Fig. 4. Hypothetical relationships between land use intensity, Mean Species Abun-
dance Index and the output of ecosystem services (after Braat and ten Brink, 2008).
Key: MSA=Mean Species Abundance Index (0=complete modification of original
species pool; 1=unmodified species pool).



VYUZITI KRAJINY X BIODIVERZITA (EEA)

e vyuzivani krajiny a jeji vliv na krajinny pokryv jsou hlavni faktory ovliviujici
rozmisténi a funkce ekosystému, a tim i poskytovani ekosystémovych sluzeb

* lidské potreby prostoru, vyuzivaného pro produkci potravin, jako zivotniho
prostoru, pro rekreaci, praci nebo ziskavani zdroji energie, vSechny soutézi o
krajinu jako zdroj

e vyuzivani krajiny je také primarni pricina ztrat a fragmentace prirozenych
biotopu a jejich druhu

e krajina do znacné miry odrazi zvolené moznosti pfi vyuzivani souse a more

Vv EU jekazdy den preménéno 1500 ha prevaziné zemédélské plady na
infrastruktury a urbanizované plochy (to odpovida preméné veskeré
zemédeélské plady v Nizozemi kazdé 3-4 roky)

e plda je pokryta nepropustnymi povrchy, srazky maji mensi sanci k zasakovani,
vzrusta hladina hluku a organismy nachdazeji méné habitatd kde by mohly
prezivat



VYUZITI KRAJINY X BIODIVERZITA (EEA)

ZMENY PRIROZENYCH PLOCH NA SIDLA A ZEMEDELSKE PLOCHY

&0® Spread of artificial and
agricultural surfaces into
landscapes previously
classified as core natural/
semi-natural landscapes

[ ] Not significant (0-0.5 %)
[ ] Low (0.5-1.5 %)

[ Medium (1.5-3 %)

[ High (3-18 %)

[ No data

QOutside data coverage

How to read the map: in south-west
Spain, the spread of artificial and
agricultural surfaces into previously
core natural/ seminatural landscapes
was significant between 1990 and
2000
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VYUZITI KRAJINY X BIODIVERZITA (EEA)

ZMENY LESNI KONEKTIVITY PRO DRUHY OBYVAJICI LESY

Change in forest
connectivity between
1990 and 2000 for
species with 1 km
average dispersal
distance.

High decrease
< -10 %

Low decrease
[-10 %; -1 %]

Rather stable
1-1 %; 1 %[

Low increase
[1 %; 10 %]

High increase
> 10 %

J B URN

No data

QOutside data
coverage

How to read the map: in eastern Spain,
there was a high decrease in forest
connectivity between 1990 and 2000
for forestdwelling species with 1 km
average dispersal distance
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RHODIVERSITY |

Land use matters

TERESTRICKE EKOSYSTEMY e

richness to decline by approximately 8.1% on average globally, mainly as a result
of large increases in croplands and pastures. SEE ARTICLE P45

BRIAN MCEILL
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Figure 1 | Land conversions reduce species richness. Newbold et al.” show that the greatest reductions
in biodiversity resulting from land-use change occur when pristine vegetation is converted to cropland
or pasture, such as has occurred next to the Iguazi National Park in Brazil.




Land use matters

TERESTRICKE EKOSYSTEMY

richness to decline by approximately 8.1% on average globally, mainly as a result
of large increases in croplands and pastures. SEE ARTICLE P45

BRIAN MCEILL

globalni pokles biodiverzity (druhové bohatosti) o asi 8,1 % v souvislosti se zménami
vyuziti krajiny (predevsim nardst plochy orné pudy a pastvin) béhem poslednich 500
let

doslo ke zdvojndsobeni antropogennich vstupt dusiku do biosféry aplikaci hnojiv

presmeérovani poloviny sladkovodni a poloviny celkové rostlinné produkce ke spotrebé
lidskou populaci

lidstvo modifikovalo priblizné polovinu globalni rozlohy souse
procesy ovliviujici biodiverzitu jsou zavislé na prostorovych skalach

nejvetsi pokles biodiverzity je zaznamenavan v severoamerickych prériich a
euroasijskych stepich, v intenzivné spasanych subtropickych suchych oblastech a v
zemich s prudkym narustem zémédelské produkce zajistujici potireby rychle rostoucich
populaci (Indonésie, Indie, Brazilie, Cina)

globalni pokles biodiverzity ovSem skryva variabilitu: napr. urbanni vyuziti nizké
intenzity a stfedni hustoty zalidnéni (,,predmeésti“) jsou spojovany se vzrustajicim
poctem druhU (prisun nutrientd a invazni druhy)



TERESTRICKE EKOSYSTEMY I

Global effects of land use on local
terrestrial biodiversity

Tim Newbokl"™, Lawrerse N, Hudson™. ntha L. L. HE"®, Sa i, Ige nbo’, Rebesva A, Se

* globalni trendy biodiverzity poskytuji méné informaci o vazbach na ekosystémové
funkce a sluzby, které jsou utvareny lokalni biodiverzitou

e ve studii jsou srovnavany zmény les-pastvina/orna pida nebo step-pastvina/orna
plida: to mize sniZzovat zjisténou zménu diverzity (end point) — rozdilny vychozi stav
(les nebo step)

e projekt PREDICTS: 1 130 251 zaznam( abundanci, 320 924 vyskytl nebo druhové
bohatosti z 11 525 lokalit (2-360 lokalit na studii, median 15), 284 publikaci, 26 953
druh( (1,4 % popsanych druh), 13 ze 14 suchozemskych biom
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ARTICLE

Global effects of land use on local
terrestrial biodiversity

TERESTRICKE EKOSYSTEMY

Net change in local richness caused by land use and related pressures by
2000. Projections used an IMAGE reference scenariol0. The baseline
landscape was assumed to be entirely uninhabited, unused primary

vegetation.



ARTICLE

TERESTRICKE EKOSYSTEMY
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Figure 1 | Locations of sites and responses of four metrics of local
diversity to human pressures. a, Sites used in the models. b—d, Responses™
of richness (b), total abundance (¢) and community-weighted mean

(CWM) organism size—plant height (crosses) and animal mass (triangles)—
(d) to anthropogenic variables. Error bars show 95% confidence intervals.
Primary, primary vegetation; YSV, young secondary vegetation;

ISV, intermediate secondary vegetation; MSV, mature secondary vegetation;
plantation, plantation forest. Land-use intensity is categorized as minimal
(circle), light (triangle), intense (diamond), or combined light and intense
(square). HPD, human population density"; PR, proximity to roads' (as
—log(distance to nearest road)); and ACC, accessibility to humans" (as
—log(travel time to nearest major city)), are shown as fitted effects from a
model with no interactions between continuous effects and land use, at the
lowest (L), median (M) and highest (H) values in the data set. Sample sizes
are given in full in the Methods.



LESY

Image © trekker308

https://www.eea.europa.eu/cs/highlights/fakta-o-evropskych-lesnich-ekosystemech




e lesy v Evropé zaujimaji zhruba 35 % rozlohy (cca 190 mil. ha)

e zvySeni lesnatosti souvisi s prijatymi pravnimi predpisy v jednotlivych
zemich, zalesnovanim a s prirozenou expanzi lesa béhem poslednich 200 let

e vedle produkéni funkce zajistuji lesni porosty také ekosystémové funkce.
Vice nez 20 % evropskych lesu poskytuje podporu vodniho rezimu, véetné
protipovodniové ochrany, protierozni a piidoochrannou funkci

e J|esni porosty napomahaji ke zmirnéni dopadli zmény klimatu, absorbuiji
priblizné 10 % rocnich emisi sklenikovych plyn(

Translated by CENIA, Czech Environmental Information Agency L‘a”gsefl/r‘;v;“s"kvyiﬁal:s”n::Eaeigﬁsz{:'rﬁZ!ﬁhts/ fak



LESY

e vysazovanim lesnich monokultur se vsak snizuje diverzita lesnich porostu,
ktera zpUsobuje pokles biodiverzity ekosystém( a sniZzenou schopnost
odolavat skidcdm, nemocem a ménicimu se klimatu

e zhorsujici se zdravotni stav lesnich porostt zpsobil mezi lety 1980 a 2005
pokles populaci lesnich druhl ptakd o 30 %, a mlze dle IUCN zpUsobit
vyhynuti az 27 % savctl, 10 % plazt a 8 % obojzivelnikda vazanych na lesni
ekosystémy

e vzrlstajici ohroZzeni lesnich porostl predstavuji invazni druhy. V evropskych
lesich se wvyskytuje pfriblizné 1800 neplvodnich druhl, které narusuji
rovhovahu pfirozeného zZivotniho prostfredi (napr. veverka popelava
vytlacuje veverku obecnou)

e negativni vliv na lesni porosty ma zména klimatu. Tato zména zpUsobuje
Castéjsi vyskyt pozartli, kterymi je zniceno pfiblizné 400 tis. ha lesa, pricemz
nejpostizenéjsi oblasti je Stfedozemi. Na zménu klimatu citlivé reaguji
rovnéz napr. lesni mokrady

Translated by CENIA, Czech Environmental Information Agency L‘a”gsefl/r‘;v;“s"kvyiﬁal:s”n::EaeiggZ{:'rﬁzgﬁhts/ fak



Vyvoj krajinného pokryvu
dle CORINE Land Cover na tizemi CR

v letech 1990-2012

les je slozité fungujici ekosystém, ktery poskytuje Siroké spektrum
ekosystémovych sluzeb. Celkova vymeéra lesa dosahla v roce 2012 dle CORINE
Land Cover celkem 2 630,0 tis. ha (33,4 % plochy Gzemi CR)

i presto, Ze vlivem prevainé ekonomickych zajm@ vlastnikd lesa v Ceské
republice dlouhodobé prevladaji jehlicnaté porosty, dochazi od roku 1990 k
postupnému priblizovani se prirozené, resp. doporucené skladbé lesa, a to diky
mirnému zvysovani podilu listnatych nebo také smiSenych porostd na ukor
jehlicnatych

v roce 1990 predstavovaly jehlicnaté porosty dle CORINE Land Cover 66,5 % (tj.
1 655,7 tis. ha) celkovych lesnich porostd, v roce 2012 pak 65,1 % (tj. 1 712,4
tis. ha) celkovych lesnich porost

mezi lety 1990 a 2012 doslo k celkovému navys$eni plochy lesa v CR o 139,2 tis.
ha, tedy 05,6 %

zminény nardst plochy lesa odpovida dlouhotrvajicimu trendu, ktery v CR
panuje od konce 19. stoleti. Do této doby (od neolitu) dochazelo k Ubytku lesa
ve prospéch zemédélské pldy a nejnizSi hodnota rozlohy lesa byla
zaznamenana zhruba v poloviné 19. stoleti, kdy nedosahovala ani 29 % plochy

statu (Kabrda a Bicik 2011)




Vyvoj krajinného pokryvu
/EM E D E LS KE PLOCHY dle CORINE Land Cover na tizemi CR

v letech 1990-2012

celkova vyméra zemédélské pady v CR poklesla v obdobi 1990-2012 o 67,2
tis. ha,tj.01,5%

Ubytek zemédélské pudy byl zplsoben v obdobi 1990-2012 zejména
rozvojem urbanizovanych tuzemi (59,4 %)

dalsim vyznamnym procesem zpUsobujicim uUbytek zemédélské plidy bylo
jeji zalesnéni, ke kterému dochazelo ve vétsi mire v hornatych pohranicnich
regionech nevhodnych pro intenzivni zemédélské hospodareni

v dlsledku tohoto procesu se plocha zemédélské (prevainé orné) pldy
snizila o 32,5 tis. ha, bylo zalesnéno 62,9 tis. ha zemédélské puldy, na
druhou stranu 30,3 tis. ha zemédélské pldy vzniklo na plvodnich uzemich
les(l

proces premény orné pudy na lesy vSak neprobihal pfimo, ale pres
jednotlivé mezistupné, kterymi byly zejména pastviny, zemeédélska uzemi s
primési prirozené vegetace a prechodova stadia lesa a kfoviny




Vyvoj krajinného pokryvu
ZEI\/IEDELSKE PLOCHY dle CORINE Land Cover na tizemi CR

v letech 199_0-2012

Graf 4: Bilance presunu zemédélskych ploch na ostatni tiidy krajinného pokryvu v CRv obdobi
1990-2012 [tis. ha]
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Vyvoj krajinného pokryvu

/EM E D E LSKE PLOCHY dle CORINE Land Cover na tizemi CR

v letech 1990-2012

zmeény mezi jednotlivymi tridami zemédeélskych ploch byly v obdobi 1990
2012 plosné rozsahlejsi nez vlastni Ubytek zemédélské pudy

preména orné pady na pastviny byla plosné nejrozsahlejSi zménou
krajinného pokryvu CR

celkové bylo v obdobi 1990-2012 preménéno 500,2 tis. ha orné puidy na
pastviny, jejichz plocha narostla o 214,2 %, tj. na vice nez trojnasobek na
794,4 tis. ha, zatimco plocha orné pudy poklesla o 18,4 % na 2 899,1 tis.
ha. Proces ubytku orné pudy ve prospéch pastvin byl nejintenzivnéjsi v
obdobi 1990-2000




Vyvoj krajinného pokryvu
ZEIVIEDELSKE PLOCHY dle CORINE Land Cover na tizemi CR

v letech 1990-2012

Graf 5: Wvoj jednotlivych tiid zemédélskych ploch v CR v obdobi 1990-2012 [tis. ha]
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Vyvoj krajinného pokryvu
URBANIZOVAN E PLOCHY dle CORINE Land Cover na tizemi CR

v letech 1990-2012

e v obdobi 1990-2012 se celkova plocha urbanizovanych Gzemi v CR zvysila o
43,5 tis. ha (9,9 %)

 nejvétsi narlst zaznamenaly obytné plochy (24,8 tis. ha) a primyslové a
obchodni plochy (11,0 tis. ha),

e s rozvojem rezidencnich Uuzemi byla spojena i expanze ploch pro sport a
rekreaci, kterych pribylo 5,6 tis. ha

Graf 1: Bilance rozlohy urbanizovanych ploch v CRv obdobi 1990-2012 [tis. ha]
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Vyvoj krajinného pokryvu
URBANIZOVAN E PLOCHY dle CORINE Land Cover na tizemi CR

v letech 1990-2012

e nejvysSich hodnot v okresech okolo HI. m. Prahy. Nejnizsi hodnoty,
znamenajici odliv obyvatel, zaznamendavaly naopak primyslové a periferni

regiony

Graf 2: Struktura tfid krajinného pokryvu, ze kterych v CRv obdobi 1990- 2012 vznikly nové urbanizované
plochy [%]

[ 1.2 Doy, skiadky 3 staverssas
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Vstupni data:

AOPK CR a CzechGlobe

podklad pro mapovani ekosystémovych sluzeb

Vrstva mapovani biotopd (AOPK CR, 2012)
Zakladni baze geografickych dat ZABAGED (CUZK, 2012)
Urban Atlas 2006 (EEA, 2006)

A05 vodni nadrze; Utvary povrchovych vod tekoucich; Stav utvar(
povrchovych vod vcéetné ekologického potencialu silné ovlivnénych a
umélych dtvart (VUV TGM, 2012)

Corine Land Cover (EEA, 2006)
Adresni mista. Registr s¢itacich obvodd (CSU, 2012)

Export dat LPIS pro verejnost (Ministerstvo zemédélstvi, 2012)



KONSOLIDOVANA VRSTVA EKOSYSTEMU

Travinné
ekosystémy
Hospodarske louky
Aluviélni a vihké louky
Suché travniky
Mezofilni louky
Alpinské louky
VFesovisté

Mokirady
Mokfady a pobfezni vegetace
Raselinisté a pramenisté

BaZina, mocal

Zemédélske
ekosystémy
Orna puda
Ovocny sad, zahrada
Chmelnice Urbanni systémy

Vinice Zemédélské ekosystémy
Travinné ekosystemy
Lesni ekosystémy

Lesni ekosystémy
Hospodarské lesy
LuZni a mokfadni lesy

1 Doubravy a dubohabfiny
Mckrf_:\d!’ . Sutove lesy
Vodni ekosystémy Buéiny
Uzemi bez vegetace Suché bory
Smrciny

Ra3elinné lesy

Pfirodni kosodfevina
PFirodni kfoviny
Neptlivodni kosodfevina
Pfirodni kioviny
Neplvodni kosodfevina
Neptivodni kfoviny

Urbanni systémy
Souvisla méstska zastavba
Nesouvisla méstska zastavba
Prumyslové a obchodni jednotky
Dopravni sit

Skladky a stavenisté

Pfirodni biotopy ve mésté
Méstské zelené plochy,

okrasna zahrada, park, hibitov
Sportovni a rekreacni plochy

Vodni ekosystémy
Makrofytni vegetace
stojatych vod
Rybniky a nadrze
Vodni toky pFirodni
Vodni toky nepfirodni

Uzemi
bez vegetace
Skaly, lomy (umélé)
Skaly, suté



KONSOLIDOVANA VRSTVA EKOSYSTEMU

8. Ukazka Konsolidované vrstvy ekosystému v porovnani s vybranymi zdroji dat

Zobrazeno je stale totéZ dzemi. Vzorek 1 = ZABAGED, 2 = Corine Land Cover 2006, 3 = Urban Atlas,
4 = yrstva mapovani biotopi, 5 = Konsolidovana vrstva ekosystémil.




Life history traits in insects and habitat ATLAS

FRAGMENTACE HABITATU  fragmentation ez

Bommarco R., Ockinger E., Helm A.

e zmény ve vyuzivani krajiny a jeji intenzifikace vedou ke ztratam a
fragmentaci prirozenych a prirodé blizkych biotopU a jejich biodiverzity

e druhy obyvajici malé fragmenty biotopl jsou vystaveny vysokému riziku
vyhynuti z ddvodu malych populaci a znacné izolovanosti od dalSich
populaci stejného druhu

e schopnost zbyvajicich plosek biotopl podporovat populace zavisi na stavu
okolni krajiny

e druhovad bohatost mlize podhodnocovat negativni vliv fragmentace biotop(
(pfesun habitatovych generalistt z okoli malych fragmentd

o vyuziti charakteristik druhl (species traits) — chybi komplexni studie
zahrnujici vétsi komponenty biodiverzity a funkéné vyznamné skupiny druh

e s vyuzitim znalosti strategii Sireni, ziskavani potravy a dalSich zivotnich
strategii je mozné predikovat které druhy budou vice citlivé a nachylné k
vyhynuti, pripadné jaké bude slozeni spolecenstev ve fragmentované krajiné



Life history traits in insects and habitat

FRAGMENTACE HABITATU  fragmentation

Bommarco R., Ockinger E., Helm A.

disperzni kapacita, Sitka niky, habitatova specializace - klicové
charakteristiky pro existenci ve fragmentované krajiné

druhovad bohatost divokych vcel, motyll a mur je negativné ovlivnéna
ztratami habitatl a jejich fragmentaci

@ Mobile @ Sedentary

Log butterfly species

Log area (ha)

Figure 3. The relationship between habitat patch area and butrerfly species richness is stronger for
sedentary (orange symbols and line) than for highly mobile (green symbols and line) butterflies. Redrawn from
Ockinger et al. 2009.



Agricultural land use shapes biodiversity

BIODIVERZITA RYBNIKU ~ Perme meonds

De Bie T., Stoks R., Declerck S., De Meester L., Van de
Muetter F., Martens K., Brendonck L.

e ochrana pfirody se zaméruje predevsim na rozsahlé ekosystémy (lesy, reky,
hluboka jezera, more)

e mensi krajinné prvky (tiné, rybniky) byvaji opomijeny navzdory jejich
funkcim v krajiné

 rybniky jsou v krajiné pocetné a prispivaji k regionalni biodiverzité v
rozsahu presahujicim jejich plosny podil

e pro vodni organismy predstavuji ostrovy v suchozemskych ekosystémech
e prispivaji ke konektivité mezi dalsSimi typy vodnich biotopu

e zachytavani zivin a ukladani uhliku v sedimentech



Agricultural land use shapes biodiversity'
patterns in ponds

De Bie T., Stoks R., Declerck S., De Meester L., Van de
Muetter F., Martens K., Brendonck L.

BIODIVERZITA RYBNIKU
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Distance to cropland

Figure 4. Relationship of average atrazine concentration in
function of the proximity of arable land. The number of
ponds is indicated above each category. Error bars repre-
sent standard errors.
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Figure 5. Relationship between invertebrate taxon
richness and the proximity of arable land in each of the
selected countries (POL: Poland, HUN: Hungary, DEN:
Denmark, UK: United Kingdom, SLO: Slovenia, BEL:
Figure 1. Some examples of farmland ponds across Belgium and GER: Germany). Species richness of clado-
Europe. Photos: T. De Bie. cerans (a) and family richness of macroinvertebrates (b).
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BIODIVERZITA RYBNIKU - OHROZENI '.-§

e (Casto situovany v zemédeélské krajiné

o vystaveny spektru antropogennich tlakd (fyzikalni degradace, chemické
znecisténi, eutrofizace, introdukce neplvodnich druh)

e dopady na ekologickou integritu rybni¢ného systému, zmény habitatq,
kvality vody a bioty formou komplexnich schémat stresord

e vzhledem ke zna¢né mire izolovanosti vétsiny rybnik{ jsou citlivé k vnéjsim
vlivdm (akumulace Zivin, organické hmoty nebo polutantu)

e vliv okolni krajiny (rizné prostorové skaly) na integritu rybnik(: parametry
habitatd, bezobratli a zooplankton

* rybniky obklopené ornou ptidou: vysoky zakal, celkovy fosfor, chlorofyl,
bahnity sediment a méné makrofyt (lesni rybniky opacné projevy)

e nejvétsi vyznam méla okolni krajina bezprostfedné pfriléhajici k rybnikiim

(<200 m)
e diverzita makrozoobentosu i zooplanktonu byla ovlivhéna okolnim
Vinltllm krajiny Agricultural land use shapes biodiversity patterns in ponds

De Bie T., Stoks R., Declerck S., De Meester L., Van de Muetter F., Martens K., Brendonck L.



BIODIVERZITA RYBNIKU - OHROZENI

e pozitivni korelace mezi vzdalenosti orné pudy a poctem taxon(
makrozoobentosu

e coz souvisi se strukturalni diverzitou prostredi (vodni vegetace) a
produktivitou (pFisun Zivin)

e na celoevropské sSkale nebyl zaznamenan vztah mezi diverzitou
bezobratlych a odhady emisi perzistentnich organickych polutantd (pric¢inou
mUze byt velké méfitko studie — malé rozliseni lokalnich jevl, nizka
variabilita emise pesticidd v datovém souboru)

e vliv modelovanych emisi POPs muze byt prekryt lokalnimi koncentracemi
nutrientl a pesticid(

e diverzita také ovliviiovana historickym vyvojem oblasti (hospodareni, klima,
postglacialni rekolonizace, stupen izolace)

Agricultural land use shapes biodiversity patterns in ponds

De Bie T., Stoks R., Declerck S., De Meester L., Van de Muetter F., Martens K., Brendonck L.



Multiple-scale effects of stream corridors on
biological and chemical characteristics
of small streams
Karel Brabec?!, Renata Chloupkova?, Michaela Kucerova?, Ondrej Hajek3
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Motivations

e lack of explanatory variables at scales between stream
stretch and catchment

e searching for method based on remote sensing data

Study aims

e to classify stream corridors on the basis of riparian

vegetation types and land use adjacent to stream
channel

 to test relationships among chemical/biological
parameters and stream corridor characteristics



STREAM CORRIDORS

ecotone — transition between land an

riparian vegetation — shading, buffer zon
material

target of stream regulations and restor
measures

place where land-originated pressures in
dynamics of fluvial ecosystems




Analyses of aerial photos
(RIP method)

Development of scoring systems for riparian/bank zone and river
floodplain (type of riparian vegetation and land use in floodplain)

e combination of floodplain LU and riparian
vegetation characteristics representing
potential risks and barriers

e e.g. arable land adjacent to stream may
reflect in elevated fine sediment transport
to fluvial systems; character of riparian
vegetation may regulate resulting
sediment input to streams




spatial definition of stream corridors

CORINE

200 m-wide buffer zone along
stream network

RIP method

bank zone (up to 5 m from
banks)

floodplain zone (up to 10 m
from banks)

minimum length of classified
stream segment =20 m
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FLOODPLAIN
cropland
urban/unvegetated

meadow
forest

RIP classification

BANK
bare
grass
woody scattered
woody continuous
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RIP scoring system

FLOODPLAIN SCORE BANK SCORE

FLOODPLAIN F_code F_score BANK B _code B_score
cropland both C2 - bare both B2 -
cropland x urban Ccu bare x grass BG 2
urban both U2 3 grass both G2 3
cropland x meadow CM 4 woody continuous x bare  WCB 4
meadow x urban MU 5 woody continuous x grass WCG 5
forest x cropland FC 6 woody scattered both WS 6
forest x urban FU 7 woody continuous both WC2 -
meadow both M2 8

forest x meadow FM 9

forest both F2 -

BF SCORE = (1/Fscore)/Bscore



RIP scoring system
visualization and scale-dependent analyses
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STUDY SITES

23 sites, catchment area 16-51 km?
altitude 244-485 m a.s.l.




RIP scores vs. CORINE

.




ARABLE LAND (Corine 211)

RIP scores vs. CORINE

URBAN LAND (Corine 112)

correlation coefficient (r)

0.2

0.1 0.2 0.5 1 2 5 10 all catch

= bank score

= floodplain score

correlation coefficient (r)

o
N

0.1 0.2 0.5

1

2 5 10 all catch

1 bank score

u floodplain score




riparian scores

RIP scores vs. CORINE

10

\.\ FLOODPLAIN score |r=-0.9242
"o BANK score r=-0.9313

-10 0 10 20 30 40 50
arable land in entire stream corridor (%)

| ‘




WATER CHEMISTRY

variable score corridor extent upstream (km)
0.1 0.2 0.5 1 2 5 10 all
. Bank
chloride Floodplain -0.50 -0.47
Bank -0.42
BOD5
Floodplain -0.49 -0.52
amonium Bank
Floodplain | -0.43 046 057 054 -0.52
nitrite Bank -0.49
Floodplain -0.64 -0.63 -0.68
] Bank
nitrate )
Floodplain
Bank
tho-phosphat
ortho-phosphate Floodplain -0.48
Bank
hosphat
phosphate Floodplain




Bank score x nitrate concentration in water

nitrate (spring) mg/l

50

45 L

40 t

35 ¢

30

25t

20 ¢

15 ¢

10 ¢+

B_Wscore_99999:a127: y = 135.4601 - 20.0286*x;
r=-0.8778, p = 0.00000;r 2=0.7706

[/}

4.6
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Bank score within entire stream network upstream the site
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MACROINVERTEBRATES vs. RIP scores

Spearman rank correlation (r, N=23)

variable score corridor extent upstream (km)
0.1 0.2 0.5 1 2 5 10 all
Saprobic index Bank 2l i
P Floodplain | 053  -049  -055 | -0.66 062 053
ASPT Bank . 0.67 0.61
Floodplain 0.47 0.49 0.60 0.68 0.65 0.56
number of sensitive taxa Bank 0.58 0.59 0.42 0.56 0.70 0.64
Floodplain 0.65 0.65 0.68 0.69 0.59
Gathering collectors Bank RULEls A
g Floodplain | 057  -056  -0.60 058  -0.48
Bank 0.48 0.43
EPT-t %
axa (%) Floodplain 0.54 0.62 0.51 0.45
Bank -0.51 -0.54 -0.46 -0.43
H o,
Oligochaeta (%) Floodplain -0.51 -0.58
Bank
. . o
Chironomidae (%) Floodplain -0.44
Bank 0.54
E
number of EPT taxa Floodplain 066
number of Coleoptera taxa Bank e
P Floodplain 0.47
Bank -0.47
f chi i
number of chironomid taxa Floodplain 0.65




ASPT index

MACROINVERTEBRATES vs. RIP scores
ASPT

CORINE

r=-0.8487

0 10 20 30 40 50 60
Arable land in corridor 5 km upstream (%)

ASPT index

Floodplain RIP-score

r=0.8759

4 5 6 7 8
FLOODPLAIN score (5 km)

10



EPT taxa richness and BANK score (5 km)

MACROINVERTEBRATES vs. RIP scores
EPT taxa richness

(similar pattern was found for Stone-dwelling taxa index — Braukmann)

(r, N=23)

correlation coefficient (r)

©c o ©
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BANK score (5 km)



Conclusions

newly developed scoring system of stream corridors based on
aerial maps (RIP)

water chemistry is predominantly linked to large scale
characteristics of stream corridor (10 km or entire stream
network buffer)

(F-score combines agriculture and urban pressures)

most of studied macroinvertebrate parameters was related to
corridor characteristics within 2 or 5 km upstream the site

combination of both methods for corridors classification can
result in efficient explanation of chemical and biological
characteristics of fluvial ecosystems (e.g. first 2 km of RIP
combined with large scale CORINE)

. \ . : =




Kombinace stresoru v ficnich ekosystémech

newly developed scoring system of stream corridors based on
aerial maps (RIP)

water chemistry is predominantly linked to large scale
characteristics of stream corridor (10 km or entire stream
network buffer)

(F-score combines agriculture and urban pressures)

most of studied macroinvertebrate parameters was related to
corridor characteristics within 2 or 5 km upstream the site

combination of both methods for corridors classification can
result in efficient explanation of chemical and biological
characteristics of fluvial ecosystems (e.g. first 2 km of RIP
combined with large scale CORINE)



Plisobeni kombinace stresoru v ricnich ekosystémech
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Plisobeni kombinace stresoru v ricnich ekosystémech
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Plisobeni kombinace stresoru v ricnich ekosystémech

chemicka odezva

Nitrate concentration (average) BODS5 (median)

1.00 0.70
0.80 0.60
0.60 0.50
0.40 0.40
0.20 0.30 —
0.00 T T I:I —a— T T 0.20 -
-0.20 — — 0.10 -
-0.40 0.00 L T T T

X01 X02 X05 X1 X2 X5 X10 bf [ X01 X02 X05 X1 X2 X5 X10 bf c

Fig. 1. Water chemistry and arable land use. Spearman correlation coefficients (values significant at p<0.05 are marked as
black columns).



Plisobeni kombinace stresoru v ricnich ekosystémech

biologicka odezva

80

AXIs 2

40 A

biota MDS_BC

OskavP

MarsPH BilyPV

KrupaC

bio_GrFin

® Bl
® B2

B3
® B4
® B5
® B6

Axis 1

RouchuU
ZeletB
SvratK SvratV
BrtniS MirovM
lu_211Lstand VelicV
BilyPU senicu
BystrB
B3 JihlkR
SvitaL
4stressSUMnN evnL BECVVV
Iu_211$stand OslavB
JevicP

NivniU
DrahPV LuhacU
[ ] SitkaB

OlsavS
TrusPB
OlesnM

RusavK
T T T T T T
0 40 80




Pusobeni kombinace stresoru v ficnich ekosystémech

biologicka odezva

Fig. 4. Spearman correlation
coefficient among arable land
proportion in various upstream areas
and macroinvertebrate characteristics.
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Plisobeni kombinace stresoru v ricnich ekosystémech

biologicka odezva

arable land in 10 km corridor (%)

Fig. 6. Position of biological groups B1-
B6 in relation to urban and agriculture
land cover in 10 km corridor.
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SHOCHAT et al. (2010). Invasion, Competition, and Biodiversity Loss in Urban Ecosystems. BioScience 60: 199-208.
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