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& Monitoring

Monitoring has to be affected for the effects of
major challenges in environmental change:

e Climate Change

e Landuse Change

e Change of Biogeochemical Cycles (e.g. C, N)

e |nvasion



= Monitoring

Monitoring may concentrate on various targets:
e Compounds (nutrients, toxic substances)

e Species Traits (e.g. phenology, biomass,
genetic diversity, abundance)

e Species Functions (e.g. increment, water use
efficiency, carbon sequestration, N-Fixation)

e Ecosystem Functions (e.g. productivity,
water retention capacity, carbon turnover)

e Ecosystem Services



(- Case Studies on Landuse Change

Ongoing and historical land use changes are still the most
Important contribution of humans to modifications in
biodiversity and biogeochemical cycles.
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»Ecological Memory*

A diversified land use history can be
reflected in a high abundance of remnant
plant species populations.
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TRAJECTORY

(Eriksson 1996)
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-5 Case Studies on Landuse Change

Veranderungstypen (1850 - 1900 - 1960 - 2000)
Hutung-Wald-Wald-Wald bzw. Hutung-Hutung-Wald-Wald
"Steppenheide-Kiefernwald" nach Gradmann / Gauckler

B cnverandserd
biz 1200 in Wvald
bis 1850 in Wald
~ his 2000 in wald
N ACKErAN e se
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(- Case Studies on Landuse Change

Ziel: Rekonstruktion der  Datenquellen

Landnutzung &
Landnutzungsanderung in  1844—1847 cadastral maps 1:5000

der Nordlichen Frankenalb 1851-1854 land register

1877-1902 cadastral maps 1:5000
1896—1908 land register

1954-1961 cadastral maps 1:5000
1956—-1962 land register
1963 aerial photos 1:23000

1997-2000 cadastral maps 1:5000
2000-2001 land register
1996 aerial photos 1:5000

Bender O et al. 2005. Landscape Ecology 20 (2):149-163.



(- Case Studies on Landuse Change

1900 . = & el e

T N rough pastures / wastelad

0___500 1000 1500 settlements |- . meadows

Bender O et al. 2005. Landscape Ecology 20 (2):149-163.




(- Case Studies on Landuse Change

Griunland Acker

Walder

Cat. of change 1850-2000  Plots (%) Area (ha) Area (%) Av_SQ Av SL
arable land — arable land 28.59 982.79 47.23 5.71 3.87
arable land — meadows 1.01 14.70 0.71 6.98 7.03
arable land — pastures 0.40 2.40 0.12 5.13 6.40
arable land — wasteland 0.61 2.34 0.11 4.87 5.96
arable land — woodland 13.21 331.63 15.94 3.93 7.58
pastures — arable land 0.47 9.38 0.45 2.72 5.52
pastures — meadows 0.06 0.22 0.01 1.43 7.41
pastures — pastures 0.33 7.31 0.35 3.46 7.32
pastures — wasteland 0.11 0.71 0.03 4.00 5.24
pastures — woodland .27 48.78 2.34 2.30 8.03
woodland — arable land 0.89 20.20 0.97 3.74 5.70
woodland — meadows 0.18 [.83 0.09 4.08 11.15
woodland — pastures 0.02 0.47 0.02 2.50 4,53
woodland — wasteland 0.01 0.05 0.00 3.50 10.39
woodland — woodland 5.38 354.51 17.04 3.45 10.87

Bender O et al. 2005. Landscape Ecology 20 (2):149-163.




(- Case Studies on Landuse Change

,_Jf:g » Although industrial agriculture developed after
~e  the 1950ies the changes were strongest in the flrst
’7”"\;» half of the century.

arable land - woodland
| orchards N rough pastures / wastelad

Q___500 1000 1500 settlements | meadows

Bender O et al. 2005. Landscape Ecology 20 (2):149-163.
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s Case Studies on Landuse Change

. Landuse: 1850 A Landuse: 2006 A

0 200 400 &00 1200 1600

0 200 400 500 1200 1-5!.‘.’1‘0.1.r‘ — Agric-lu“urﬂ
Land use change in the vicinity of o
- e -  Vieadow
Pottenstein, Nordliche Frankenalb = Urban Ares

(Heubes, Retzer, Schmidtlein, Beierkuhnlein 2011)



(- Case Studies on Landuse Change

| Landuse: 1850 Landuse: 2006

o
l- J ‘i i E

L 46,6 %

17,2 %

9,3 %

16,0 %

= Agriculture
=== Seminatural Grassland

Land use change in the vicinity of == Forest
Pottenstein, Nordliche Frankenalb |

- a_"*.'-‘
: mmsm |Jrban Area

| mmmm Others

(Heubes, Retzer, Schmidtlein, Beierkuhnlein 2011) §




(-, Case Studies on Landuse Change
g

Distribution of Juniper
(Juniperus communis) and
former land use

7))/} Juniperus communis
. I semi-natural-grasslands 2006

Semi-natural-grasslands 1850

0 200 400 800 1200 1.600
[ = = mm— (L]

(Heubes, Retzer, Schmidtlein, Beierkuhnlein 2011)
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~» Case Studies on Landuse Change

<= Current land use

Explained variance (%)

Combined current /
historical land use

<= Historical land use

Variation of grassland species
distribution explained by current (light
grey), historical (black) and current
plus historical (dark grey) land use.

(Heubes, Retzer, Schmidtlein, Beierkuhnlein 2011) -



SINUS Reasesich Program Austrian f2ultural Landace BMWY
Theme: HEMEROQOBY -
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(nach Egger & Hattner 1998)
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Ruissalo-Island
In SW-Finnland

(Vuorela 2001)




(-~ Case Studies on Landuse Change

TP

1846

(Vuorela 2001)



@ Case Studies on Landuse Change

Nadelwald

~ 3. a2 .'.'.'F-I - -., .- # i . g -

Laubwald

(B)
Nadelwald

(A)
Nadelwald

Geholze
Naturschutz=—*

flachen

Offenland _
Wiese

(Vuorela 2001)



(- Case Studies on Landuse Change

Ackerland und Wiesen

(Vuorela 2001)



(- Case Studies on Landuse Change

Ackerland und Wiesen

(Vuorela 2001)



(- Case Studies on Landuse Change

Ackerland und Wiesen

(Vuorela 2001)



(- Case Studies on Landuse Change

Ackerland und Wiesen

(Vuorela 2001)



|| Siedlung

B Wald / Feldgeholz

| Streuobst- gepflegt
B Streuobst- brachliegend
| | Grdnland

I Brache

B Weizen
B Gerste
77 Roggen
[ | Hafer
[ | Triticale
[ ] Dinkel

| | Raps

. | Mais

Biobauer
sonstige Nutzung



| | Siedlung

B Wald/Feldgehdlz
[ Streuobst-gepflegt
B Streucbst-brachliegend
|| sonstige Geholze

[ | Grinland

] Klee

- Brache

| Hafer

- Weizen

- Gerste -

| Triticale Gemeinde
| Saalgemenge Thom m_HerI ]

o e e Saarland

| | Raps
I \Weinbau



Fichtelgebirge Frankenalb
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Vegetation Science

Vegetation science offers a broad spectrum
of methods that can be applied for
monitoring assessments.

However, not all methods are appropriate.

Surveys have to be based on standardised
approaches, which have to refer to the local
or regional conditions.

- And to the problem under investigation!



Vegetation Science

Spatially explicit approaches are based on
defined areas (plots). Most common are
frequency values for species.




Vegetation Science

Spatially explicit approaches are based on
defined areas (plots). Most common are
frequency values for species.
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Complete Belt




Vegetation Science

Complete Line
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Vegetation Science

Plotless sampling approaches are based on
point data and extrapolations in between.

Point-Centered-Quarter Winkelzahlprobe

&S  —

wird gezahit wird nicht gezahlt Konstruktion zur Winkelmessung




@ o

,,Point - Centred Quarter*

Distance in all quaters to the next tree, all others are
ignored. Direction of quarters can be northfacing, but can
also be chosen to be stochastic (and turned from the same
point of reference).




Vegetation Science

T N .
1 o
Ll ES
& &
Closest Individual Nearest Neighbour

Random Pairs Point-Centred Quarter &
| (Greig-Smith 1983) kel
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Communities -i-i a |

[ 7] Flache, in denen die Ergebnisse Dauerlache
nachvollziehbar gultig sind.

Abb. 15; Vergleich von subjektivem und statistisch abgesichertermn Dauerflachendesign, hinsichtich Reich-
weite der Aussagekraft.

(aus Traxler, 1997)
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Abb. 15; Vergleich von subjektivem und statistisch abgesichertermn Dauerflachendesign, hinsichtich Reich-
weite der Aussagekraft.

(aus Traxler, 1997)
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: s Artenzahl auf der Weide

6 groRer — aber erforderliche
Flache geringer!

T

Artenzahl

20.--IIIIIIII - Weide

15 } -
Eichenwald

10 —

5

l I | >
1 5 15
FlachengroBe [ m?]

Abb. 4.4. Oben: Erweiterung der Untersuchungsfliche durch ihre sukzessive Verdoppelung. Jede
numerierte Fldche enthdlt auch die Fldachen der vorherigen:

Unten: Obere Artenzahl-Areal-Kurve: Lolio-Cynosuretum-Weide, untere: Eichenwald auf extrem
saurem Boden (Quercion robori-petracae) (nach Knapp 1984)

(aus Glavac, 1996)




Communities

NUMBER OF SPECIES

240
220 ANDULAU F.R., Volley bottom, BRUNEI — 220
200 — 202
ANDULAU F. R., Ridge, BRUNEI
180}
160} BADAS, BRUNEL
: K. BELALONG, BRUNEI, Lower hillside
| 144
140} ——142
138
120}
100t
N K. BELALONG, BRUNE!, Ridge
80k — 84
L
60
- K. BELALONG, BRUNEI, Ridge, 700m
aof
20t
| | HECTARE
o 1 ] 1 | 1 ] ) ]
0 | 2 3 3 5

AREA (Acres)

(Ashton, 1965)
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Communities

1 05

Advantage:
rapid and easy

Disadvantage:
autocorrelation

16

Vorteil:
no autocorrelation

Nachtell:
larger area required




Communities

community 1 community 2
Art 1
Art 2 I
N p——
Art 4

Theoretical or implicit assumption:
discrete boundaries




Communities
Clear types

Discontinuous
gradient

Continuum




(- Case Studies on Biodiversity

Forecasts predict severe and rapid changes of biodiversity.

Available data sets do not allow for comparisons between
landscapes and in time. (focus on complete collection!)
- standardized for long term assessments at the national
scale, but prone to bias / hazard at regional or local scale.

There Is an urgend need for rapid, quantitative, un-biased,
reproducable assessments at relevant scales.

- N0 necessity to be complete! (simply impossible)
Standardized results for future comparisons are needed.
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Case Studies

Sample-Flots

Plots

Bache (temporir)
Mabenwege
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Sample-Flots
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(-~ Field Surveys

Eastern-Morocco (Debdou)

‘ Area \
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sample plot level



Field Surveys




Hierarchical Sampling

Eastern-Morocco (Debdou)
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&> Field Surveys

Northern-Sweden (Abisko)
PR b *_-




@ Field Surveys

Northern-Sweden (Abisko)
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> Field Surveys

 Remnants of Fjell
Birch Forest are
correlated with
similarity patterns.

 These are related to
certain sites in the
relief...

Betula pubescens
Northern-Sweden (Abisko)



Similarity Patterns
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Similarity Patterns
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Sgrensen’s Index for different hexagones



& Field Surveys
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Field Surveys

Dry season
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@ Field Surveys

The gradient starts at 603 m NN at
Konigssee...

(Schmidtlein, 2001)



@ Field Surveys

... and ends at 2200 m in the alpine
zone of the Hagengebirge

—

(Schmidtlein, 2001)



Field Surveys
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Field Surveys
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Field Surveys
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(Schmidtlein, 2001)
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Field Surveys

7/-Plot aggregates
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19-Plot aggregates
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Field Surveys
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Field Surveys

Synanthropie

_:.,....}..+.- -. '..,1 ‘...-.~}.................-.....lJ."'};Hbj
"._""‘"".“'- ......-.. R N N R NN RN RN w1 B AT L LR
..-_.-............. ...... N BOAGE W N T T N R T W W RTEE BRI B T R S e RO |

...............

..........‘.’....;.......*....,.....,.,....{... .......... s
.........'--..++_.+ ...'..'....‘.,,.,....,..i..,.,.,..
.41..., Y Ry ¥ L ) R T T B AR

..,....f..‘.,.+.., T T L T N e e T S R ) P S P e wild hal 2PA o

. . LRt § ¥ S BN R N RO B F N N R N A R N N N e e RN b e e Wl e R a el g e
E v BCRE PR EE mmee —eeeers E B W N N N R R e . e I R e .
S e B E e TN R e 1 I R B R N A B B BN T e e S L r— P L i
e ..“.... L b B R e R o R O I I o o R e e e e e e L P L R

- .... i e N I B R ..".-.'.'_..-. W e, AL R = T T N B [ N Tl ek S [Fas b |#

. R R e B e R W o o 50 % " a R e e e e (e b e T e ey

al ] e RL R UL ....._.'.".."-.-,..-‘.'-....-....-L. ......... B e o e M T

Maximaler von den Pflanzengesellschaften angezeigter Synanthropiegrad (Erlauterungen im Text)
® 1
e !
- 3

(Schmidtlein, 2001)



