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Die Biodiversitatsexploratorien piodiversity WL,

exploratories

www.biodiversity-exploratories.de

= Umfassende und langfristige Biodiversitatsforschung in Deutschland

= |Infrastrukturprogramm der Deutschen Forschungsgemeinschaft

= Startin 2006, bisher > 200 geforderte Projekte, aktuell in der 7. Forderphase
= Grunland und Wald

Gefdrdert durch

DFG Deutsche
Forschungsgemeinschaft

© Valentin Klaus
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= 3 Untersuchungsregionen

.
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Hainich Diin

o .
. 0 2 4 6 8 Kilometer

= Hierarchisches Design
= 500 Grid-Plots (GPs)
= 50 Experimentierplots (EPs)

Schorfheide
Chorin

0 2 4 6 8 Kilometer

= 25 Plots mittlerer Forschungsintensitat (MIPs)

= 9 Plots hoher Forschungsintensitat (VIPs)

= Gemeinsame Experimente
(ggfs. geringere Plotanzahl)

Schwibische
Alb

0 1 2 3 4 Kilometer
- -

Boch et al. (2016)
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Richtlinien
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Traditionen
Technologie
Subventionen
Umwelt-
bedingungen

Regulierende
Leistungen

Kulturelle
Leistungen

Kosten

Landnutzung Okosystemprozesse/-funktionen



Landnutzungsintensitat (LUI-Index)

© Valentin Klaus i - ; v, © Karen Baumann

Formel:

LUI[i] = (F.:F + M.:M + G.:G

mean | mean | mean)

Blithgen et al. (2012), Vogt et al. (2019) 5
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| Mean Fertilization intensity

{ Carum carvi (n = 50
: @ ® |  Phleum pratense (n =88) ( )

f : i Geum urbanum (n = 2723
1 Trisetum flavescens ((n =

f 4
o | Alopecurus pratensis (n 957))
I A Heracleum sphondylium (n =

1 Anthriscus sylvestrls (n=289)

F .I Poa trivialis (0 = 3

| - Taraxacum sp. (n = 15 )

I 1 Lolium perenne n = 1143
1 Veronica arvensis (n = 117

= Viele Verliererarten intensiver Landnutzung
= Wenige Arten profitieren

= v.a. Schnittfrequenz und Diingeintensitat

Busch et al. (2019), Chisté et al. (2016)
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Korrelationen verschiedener Diversitaten - LUI

Manning et al. (2016)

Flechten
Changein r

54% signifikant positive -

Einkeimblattrige KOfI‘ElatiOnen >06 p— 0.18
Rosendhnliche o4 Rosids ~0.08|-0.16
Asternihnliche S Asterids -0.17[-0.33|0.30 >0
Wanzen >0 Heteroptera 0.11 [-0.07 | -0.18 | -0.11 <0
Gleichfligler <0 Homoptera | 0.08 | 0.00 [-0.18 [-0.27 |-0.27| 0.04 <-02
Schmetterlinge <-02 Lepidoptera ~0.07|-0.82|-0.25| -0.14 | 0.04 | 0.02 <-04
Hautfligler 0.38 Hymenoptera ~0.11| 0.01 |-0.09|-0.06( 023 | 0.01 | 0.09 <-06
Heuschrecken | 023 | 0.33 | 0.16 | 0.17 | 0.29 | 0.14 | 0.20 | 0.26 | 0.30 Orthoptera | ~0.17|-0.38| 0.13 | 0.01 | 0.04 | 0.10 | 0.07 | 0.04 | 0.04
Zweifluigler [ -011 [-008 | -0.07|-002| 001 | 021 |-0.13| ~009| 0.38 | 0.19 Diptera | 0.13 |-0.12| 0.08 | 0.07 | 0.15 0.00 | 0.06 | 0.01 [ 0.00
Kifer | 005 | -00s| 0ot | 0.15 | 0.19 . 015 | 013 | 0.48 | 003 | 0.32 Coleoptera | 0.1 |—-0.06 |—0.26 |-0.18 |-0.20| —0.17 | -0.26| —0.18| 0.19 | 0.12 | 0.24
Webspinnen | 008 | 007 | 004 | 0.09 [ 0.02 | 0.34 | 0.28 | 0.14 | 0.17 | 0.10 | 0.07 | 0.15 Araneae |—0.25| 0.00 [-0.02|-0.09| 0.05 | 0.17 | 0.19 | 0.08 |~0.18[~0.15| 0.26 | 0.03
Vogel .E 0.38 006 | 017 | 0.35 | 0.16 | 0.15 | 0.02 | 0.18 |—0.05 Birds | -0.19|-0.29| 0.16 .—-021 —0.11| 0.18 [ -0.13|-0.24|—0.08 [-0.19 [ -0.11|—-0.02
Fledermause |-0.09 [-0.02| -0.02 [ -0.07 | ~0.06 [ ~0.06| 0.10 | ~0.12| 0.02 | 0.12 | 0.06 [-0.10| 0.16 Bats | 0.08 | 0.10 [-0.08 [-0.04]| 0.10 | 0.05 | 0.1 | 0.04 | 0.01 |~0.25|-0.17| 0.10 |-0.09 [ 0.20
Multidiversitat ﬂ 0.25 | 0.35 | 0.34 Multidiversity .—o,aa -0.22 |-0.32(-0.32| 0.25 (—0.01|-0.30(—0.11| 0.04 | 0.30 |-0.05| 0.09 |-0.20| 0.07
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Multidiversitat (18 Artengruppen)

Biodiversitat — LUI Variabilitat

1,0 7
Seltene Arten
08 - " Gesamtdiversitat nimmt mit
06 - —llg=0e steigender LUl ab
\ — LUlgg=1,0 .
TN = Effekt besonders fiur seltene
0.2 Arten stark
" _0'5 o = LUI Variabilitat fordert
o - Gesamtdiversitat
haufige Arten
0,8 —
o - Reduktion LUI
04 13 — Unterschiedliche Intensitat von
02 - Jahr zu Jahr (insb. Beweidung)

Landnutzungsintensitat

Allan et al. (2014)
Boch et al. (2016): Extensive und jahrlich wechselnde Nutzungsintensitat
fordert den Artenreichtum im Grinland. ANLiegen Natur 38(1): 10pp
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Environmental factors

v Soil pH Le Provost et al. (2021)
Q& v Soil clay content
QQQ v' Topographic wetness index
Vv

Q Plot-level (50 m x 50 m)

QQQ v' Land-use intensity
~ « o e ' :

QQ v Variation in land-use intensity
U's)

Field-level (75-m radius from the plot center)

N v Plant community heterogeneity
§'<., v Variation in field land use
N\ ' Landscape-level (500- to 2000-m radius from the plot center)
“c.. v Land-cover diversity
QD | v Forest cover
v Grassland cover

%

Forest permanency

|

Grassland permanency
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Ober- vs. unterirdisch

Insect Avian

irdi Primary -~ Environmental factors
oberirdisch producers f pollinators herbivoresk =
Plot-level factors (50 m x 50 m)
Grastolfgsti ngggggg .,3, ;.f * i Field-level factors (75-m radius from the plot center)
Grassland cover y ® H - Landscape-level factors (500- to 2000-m radius from the plot center)
Forest cover 2 41 T
Land-cover diversity . —— .
Variation in field land use .
Plant community heterogeneity o ¥ »
: = LUl negativ mit oberirdischer
Topographic Wetness Index H —— —— . oy oo . . .
Sl ey ot A o Diversitat korreliert, unterirdisch
Soil pH —o — > — —4— . oy .
-0.8-0.6-0.4-0.2 0 0.2 0.40.60.8 -0.8-0.6-0.4-0.2 6 0.2 0.40.60.8 -0.8-0.6-0.4-02 0 0.2 040.60.8 n IC ht Od e r pOS It IV
unterirdisch Arthropod Fungal Bacterial )‘
R FLe decomposers I = Landschaftseffekte sowohl ober-
Grassland permanency 3 -3 Ky . . .
Forest permanency < —— ° aIS aUCh UnterlrdISCh S|Chtbar
Grassland cover E g L
Forest cover o o o e
Land-cover diversity * —8- a
Variation in field land use 3
Plant community heterogeneity - 8
Topographic Wetness Index +o— ® bt
Soil clay content =8 — 0* : =
Soil pH —*- —— 13

-0.8-0.6-0.4-0.2 0 0.2 040.60.8 -0.8-0.6-0.4-02 0 0.2 0.40.60.8 -0.8-0.6-0.4-0.2 0 0.2 0.40.60.8

Parameter estimates
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: 4 km g 1 Arable land *Modified version of
] Grassland biotope map of 2008
[ Forest (BEXIS ID 24046)
[ Other

Thiele et al. (2019), Assembly-Vortrag Teilprojekt HiLUCC O EP (AEG1 3)
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Patch density |
(250 m, 1820/50)

Grassland area (proportional) |
(2000 m, 1820/50)

Edge density |
(500 m, 1910/30)

Nearest neighb. distance
(500 m, 2008)

Land use index 4

Variation in field land use 4

Short dispersing
plant species richness
(n=97)

-

-

Edge density |
(2000 m, 1820/50)

Nearest neighb. distance |
(2000 m, 1910/30)

Patch density |

(250 m, 1960)

Shape index |
(2000 m, 1960)

Shannon evenness |
(250 m, 2008)

Land use index 1

Coleopteran species richness

Scherreiks et al. (2022)

-0.1 0.0
Parameter estimates

0.1

(n = 597)
-
-0.1 0.0 0.1
Parameter estimates
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Seibold et al. (2019)

5_
3- 5 25- _
= \ £ = Landschaftskontext beeinflufdt
= £ Stirke des Riickgangs
§ 14 g 20 - g g
= 3 = Hoher Anteil an Ackerflachen
= é flihrt zu starkerem Riickgang
s = Wenig mobile Arten starker
0.1 - . . | ; betroffen
2008 2011 2014 2017 2008 2011 2014 2017
Cover arable fields s 20 quartile
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Kombination mit soziokulturellen Daten

Wie sieht Landschaft aus,
die moglichst optimal
Dienstleistungen bereitstellt
und die Bedlirfnisse der
Interessengruppen gleich
bericksichtigt?

Fodder production

Grassland
\ productivity
ww x
[~ “" hay market
value

Food production

Food crop vyield

x
market value

Total carbon (C) storage

Firewood and energy crop production Timber production

Timber wood
volume and
increment
X

market value

Firewood increment x
market value

Energy crop yield x
market value

Availability of edible species Habitat suitability for game

W Cover of edible plants oy

, Shrub cover

Richness of edible
mushrooms

Forest type

Timber

Food

production

Beauty of individual plots

Moss cover
Openness

NDSI
Flower cover

\ production ) o Butterfly abundance
w Soil C stock Multifunctionality
N ~ =Y supply x stakeholder priority
Diversity
F')ffg valui Aesthetic e Land-use
. soil C stoc! C storage value diversity
Agriculture -
¢ Food production (from plants) o . Soil C stock w Acoustic
Landowner - _ Livestock production ( @ : ol +S oc ' diversity
) R Timb 5 i ' :
Policy & administration B = . > tree C stock Biodiversit Diversity of land uses
E I Energy from raw materials ¥ Yy d d
conomy - - Energy from technology conservation and:sounas
Locals - - I Harvesting ; g
: - M Hunting Proportion of eacl
Nature conservation association R, P!
. - - Regulating services . . deciduous and mixed —3 Weight of the service
egional development programs P g i
9 P prog - - . Climate regulation jL foreStSﬂT <50.%' 50% m (= average priority)
Hunting - - . . Richness of culturally Presence of Juniperus ) Plant gamma Indicator used for...
] Biodiversity protection Proportion of low and . important birds = in grasslands _ diversity Regulating Forests
Quarrying ) di i i s \
Landscape aesthetic medium intensity /. po W ; Y Grassland
Local heritage association 'R B Regional identity = “grasslands if <50%, | |~ Abundanceof culturally | & 1 coyer of beechand | St Bird gamma Provisioning M. Grasslands
9 : important plants 2 diversity c
Forestry - - Leisure 50% otherwise hornbeam rops
Cultural @&  Multiple land uses
Press - - Availability of suitable land Culturally important species Cultural landscape Landscape-
Research - - uses level diversity
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Kombination mit soziokulturellen DatenPeaye: B

nctional biodiversity

b Landscape composition c Landscape composition maximizing

maximizing biodiversit e multifunctionality and equit oo . . oy oo . .
e e i = Landschaft fir Biodiversitat optimieren

= Extensives Grinland erhohen
- Riickgang anderer Dienstleistungen und grolie

Ungleichheit
= Maximale Multifunktionalitat
Neyret et al. (2023) und Gleichheit:
Ecosystem services
|:| Biodiversity conservation . Mehr Wald .
[] Landscape aesthetic = Kein Intensivgrunland

E Regional identity

-Leisure - Aktuene KUlthlandSChaft

fjv‘;jtjc‘;":j;z’;:j:°’°"s relativ nah an Optimalzustand

;:‘jgey’z:jzjﬂj: = Allerdings: Acker konstant
=Foraging gEhaIten....
Hunting

. Climate regulation

19

Change in service supply (%) Change in service supply (%)



https://www.biodiversity-exploratories.de/de/praxis-wissen/

Kontakt Jobs BExIS Presse Suche English
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Fumncti fonal biodiversity

Praxis.Wissen

Wald.Wissen Griinland.Wissen

Fiir alle, die im Wald arbeiten. Fiir alle, die im Griinland arbeiten.
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Insbhesondere an

alle Manager*innen der drei Exploratorien: Konstans Wells, Sven Renner, Kirsten Reichel-Jung, Iris Steitz, Sandra Weithmann,
Florian Staub, Julia Bass, Max Miiller, Sonja Gockel, Kerstin Wiesner, Katrin Lorenzen, Juliane Voigt, Anna Franke, Miriam
Teuscher, Robert Kiinast, Andreas Hemp, Martin Gorke, Franca Marian, Uta Schumacher und Melissa Jids fir die Instandhal-
tung der Projektinfrastruktur

das Beo-Team: Simone Pfeiffer, Maren Gleisberg, Christiane Fischer, Jule Mangels und Victoria GrieBmeier fir die Unterstiit-
zung durch die Zentrale

das Bexis-Team: Jens Nieschulze, Michael Owonibi und Andreas Ostrowski fur die Verwaltung der zentralen Datenbank

Markus Fischer, Eduard Linsenmair, Dominik Hessenmdller, Daniel Prati, Ingo Schdning, Francois Buscot, Ernst-Detlef Schulze,
Wolfgang W. Weisser und die verstorbenen Elisabeth Kalko als Initiatoren der Biodiversitatsexploratorien

die Verwaltungen des Nationalparks Hainich, des UNESCO-Biosphérenreservats Schwébische Alb und des UNESCO-
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