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“Biodiversity is (our) life”

‘ v The United Nations has declared 2010 as the International Year of Biodiversity (IYB) to create
2010 International Yearof Biodiversity awareness about the crucial importance of biodiversity to society, to communicate the human
costs of biodiversity loss, and to enthuse people, particularly youth, throughout the world in the
fight to protect all life on Earth. [Indian Biodiversity Congress 2010]

A UN Convention on Biological Diversity (1992)
= key for the conservation and sustainable use of biodiversity

Hmm -did and for the fair and equitable sharing of benefits
mﬁ“;fget A Biodiversity 2010 target NATURA 2004
in 20107 = ...to halt the decline of biodiversity by the end of 2010!
Better b . ... IS at present [2002!} one of
ai)iterrnoie A Beyond |YB 2010 =» 2020 target(s) the world‘s most effective legal
precise ... = “Life in harmony” (Nagoya Biodiversity Summit COP 10) instruments concerning
: ot i : biodiversity and nature
= Target 1: Halt the deterioration in the status of all species . .. ation
and habitats covered by EU nature legislation and achieve |, ;i 21s0 most ambitious®
a significant and measurable improvement so that, by (Weber & Christophersen, 2002)

2020, 100% more habitat assessments [...] show an
improved conservation status.

A The European Way

= One crucial step, taken already decades ago: protecting
habitats (instead of single species)

= European NATURA 2000 concept (Habitat Directive) —
role model?

= Area effective, umbrella function, (Earth) observable!
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A The intention of NATURA 2000 is not to
stop any development within the sites!

A But to secure a favourable status under
management strategies

A Sustainable development (in
ecological, social and economic terms)
A Rich biodiversity...

1INl A\ |

= is imperative from an environmental point of

E!'.

view.

= also ensures sustainable social and economic
conditions.
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Article 17 of the Habitat Directive (HabDir, 92/43/EEC) requires Member
States (MS) to report every six years about the progress made with the
implementation of the Habitats Directive. The main focus of the directive
is on maintaining and/or restoring a favorable conservation status for
habitat types & species of community interest.

Monitoring of conservation status is an obligation arising from Article 11
for all habitats (as listed in Annex |) and species (as listed in Annex Il, IV
and V) of community interest. Consequently this provision is not restricted
to Natura 2000 sites and data need to be collected both in and outside
the Natura 2000 network to achieve a full appreciation of conservation
status. = Management plans and appropriate assessments (of impacts)

According to Article 10 Member States shall endeavour, where they
consider it necessary, in their land-use planning and development policies
and, in particular, with a view to improving the ecological coherence of
the NATURA 2000 network, to encourage the management of features of
the landscape which are of major importance for wild fauna and flora.
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Supporting monitoring tasks in
Europe and globally

Integrated workflows for providing
geospatial information services
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Land Monitoring Ocean Atmosphere Emergency Security
(geoland2) Monitoring Monitoring Response (G-MOSAIC)
(MyOcean) (MALCC) (SAFER)
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A Overall aim

=  MS.MONINA supports European, national and local authorities in monitoring
the state of European nature sites of ‘community interest’ ... not only at the
benefit of EU national authorities, but also aimed at local authorities that
manage these sites, and EU authorities that oversee the overall development
of the NATURA 2000 programme.

A The project is designed to provide three integrated services

= At the local level the project will support site monitoring with information
products meeting the requirements of site managers. These products are
derived from high resolution satellite images and reflect habitat status and
changes.

= At the national level, the project engages in complete reporting on sensitive
sites and habitats, delivered to national authorities responsible for reporting
on the implementation of the Habitats Directive, and

= at European level MS.MONINA provides region wide reporting on the
implementation of the Convention on Biological diversity within the EU.
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A Envisaged achievements for European biodiversity monitoring

= The integrated multi-level service concept helps ambitious instruments such as
NATURA 2000 succeed on different levels of implementation.

= Our tools will also observe precious habitats outside the existing network of
protected areas to reduce the loss of biodiversity.

Biogeographical
regions of
Europe

Arclic
B Boreal
1 Atlantic
[ Gontinental
B Alpine

B Pannonian

] Mediterranean

forcnent ) ¢ B Macarcnesian
Siikattrocksnas

o .
e rise sgifen Lau
ahne ZuordnungSiikal
Degeneridste Cylluna-rei e ).
P e, > a-Heide / Ny
na-Heide 7% Si) G

[ Steppic
[ Black Sea

[l Anatolian

i
v Adter a mag by the

Eurcpean Environmental
AQENCY: W 200U it

semmmm  WWW.MSs-monina.eu



A Envisaged technical achievements

= The project shall use EO technology to
effectively monitor nature sites of
community interest and thus fostering
environmental legislation in Europe.

= Europe’s outstanding EO-based monitoring
tools will encourage other countries for
such environmental legislation in the spirit

of the CBD

ENVIS AT 333

Browse GMES Space Component Data

— Service

=
— — Mission Group

Browse Datasets hy — Mission

— Instrument

Bl E [E & E

— Dataset ID Go
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EU level

state / province
level

(sensitive) site /

habitat level

cavrvs
Uil IGI1 VW
EC reporting on CBD

related environmental
policies by added value
products on biodiversity
status within
biogeographical region

A\

Validation of aggregated
state information

'

(Federal) state complete
reporting on sensitive sites
and habitats supported by
GMES space capacity (HR,
Sentinels, RapidEye, SPOT),
the Euroland CMS and
modelling

A\

Validation of aggregated
site information

4

Local site monitoring
supported by GMES space
capacity (VHR, Pleiades,
Kompsat, Quickbird etc.)

Biodiversity
indicators / CBD

User group:
EEA, TC Biodiv, DG Env

)

User validation & ...

FFH Reporting
User group:

National or federal
authorities and/or
agencies responsible for
FFH reporting

... demonstrators

FFH site monitoring
User group:
Site managers
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A Integration strategies

=  MS.MONINA ‘state integrator’ (pivotal mechanism, member states have core
responsibilities)

= Building a hierarchical service chain

Among the many possible hierarchical relations
between the EU (on top) and individual protected
sites (on the bottom), there are member states (MS)

m
=

7 A AN
in between, located in different biogeographical ,/f i N
regions (overlapping). : \
f, ! h 3
’ v ~

Vertical view within a specific biogeographical region A Ms 4 4 & 2 s
(BGR), highlighting the hierarchical relationships A B ch,O b c D

among each of the levels (MS not necessarily within Ko 58 Lo

one BGR and vice versa). | @ % \\ i

:. E \\\ "'

Selected vertical components (e.g. EU < MS E < sites I} £ b .’
b, c) are building a service chain. Service chains are | \“ ,"
formed by ‘trans-level’ applications within BGR, and v X '

including the EU level.

site

site site site
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Detailed specification of pilots
(EU, 6 state / 30 site pilots)

= User needs documented in SLAs

= Detailed data repository and
(satellite and in-situ) and
documented requirements

= Potential threats and human
impacts

= Indicator-based approach (e.g. SEBI
indicators)

=  Modelling of potential hot spots
outside protected sites

WWW.ms-monhnina.eu
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Locations of state and site pilots
A Site pilots in atlantic BGR
¥ A Site pilots in continental BGR
: A Site pilots in alpine BGR
“NORWAY A Site pilots in mediterranean BGR
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A
Laa Pilot site Salzach

A Natural fluvial landscape, one of the last not
dammed river sections in the Alps (area:
1120 ha)

A Recent re-naturation activities restoring
natural riparian structures

A Located in a densely populated area and
exposed to a constant development
pressure (bridge construction project)

CkV(BN Galio-Carpinetum oak-hornbeam forests
Sk Tilio-Acerion forests of slopes, screes and ravines

s W Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-
Padion, Alnion incanae, Salicion albae)

iy 91F0 Riparian mixed forests of Quercus robur, Ulmus laevis and Ulmus

87, £ minor, Fraxinus excelsior or Fraxinus angustifolia, along the great

rivers (UImenion minoris)

= 91FO*

12
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Anthropogenic impacts

e River regulation (J02.03%*)

e Agricultural land use (A)

e Settlement pressure (E01)

» Waste deposit site (E03)

e Transport infrastructure (D01)

\.

In particular 91E0* (Alluvial forests)
Pressures: disappearance due to river
regulation and lowering of groundwater

-

Information needs table, drying up of bayous and cutoff of

e Monitoring of agricultural intensification connections between water courses

e Land use pressure (mainly infrastructure and Management: restoration and regulation

sefiilEeiiz) _ . and reactivation of former bayous
e Effects of river regulation and deregulation .
o : Indicators

e Changes in biodiversity and habitats ; . __

9 * increase of habitat area and connectivity
* proximity measures

Data
* high-resolution data (HR, better VHR)
WWW.ms-monina.eu e ALS (forest structure, height classes)

* = EIONET code
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A Dominating habitat types

= alluvial forests (91E0) and riparian mixed
forest (91F0) including rare geophytes,
prevalent species as Fraxinus excelsior,
Alnus incana, Salix alba, Quercus robur
and Acer pseudoplatanus.

A Disturbances

= fragmentation of habitats by forest
plantations with Picea abies, Popolus
canadensis.

= Continuous urbanisation
= invasive non-native species (neophytes)
and fungal parasitism on ashes
A  Worldview-2 satellite imagery and
object-based image analysis (OBIA)
habitat type modelling

vitality assessment

using Coastal, Green, Red Edge and NIR1 WorldView-Il, 8 bands

July 9, 2011

& Sept 12, 2011 (not shown)
s WWW.MS-monina.eu 14
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. >fl 91F0: Riparian mixed forest

91EO: Alluvial forest (alder
dominated, single oak trees)

A47 —View to East

4 . rﬁ
Orthophoto -
2007

Oak trees ' — h

WV2 -2011

A48 — View to East
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: vegetation water expanse
A IVI a I n C h a I | e n ge II—I :’Z::: r/nt;:-c:fade features
wood land meadow
= separating key habitat types from ——
forestry management composed by the ™« dedduoss R
L . S~ [ | !
Sa me pre-dOm | na nt SpECIES ‘\\habitat types forestry management /
N & planting e
. : A e AR LSO e T s A
= Object-based image analysis can be ,—ﬁ /
used to model structural habitat S1E0% j 82t
arrangements st e X
White Willow (Salix alba) \\\ 'l,
Gray Alder (Alnus incana) \\\ y Other
\\ Code Class Spectral Shape  Structure Topology Predominance Info
Sycamore Maple (Acer pseudoplatanus) 91E0  Alluvial forests No X X X X

Pedunuculate Oak (Quercus robur) o .
Riparian mixed

forests
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91FO0: Riparian mixed forest

homogenous patch
(deciduous) k 91EO: Alluvial forest

Clace mandall
wIAYd 111IVUCHE

forest management:

good match

Specific composition loss of area
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© Policy context

I Habitat Directive
(92/43/EEC)
&-y=ar reparting
period

© Structural assessment
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® Data integration Indicators
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= Cover of forest habitats

= Connectedness and
fragmentation of habitat
patches

= Density / lengths and
connectivity of streams

= Percentage of regulated
river segments

= Density and distribution of
neophytes

18
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A Nature conservation areas Ferbitzer
Bruch & Doberitzer Heide

A Part of Natura2000 SCI and SPA
A Former military training site
A Habitat for many endangered species,

especially in wetland and dry
heathland habitats

19
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Biotope types:

reed

wet grassland
extensive grassland
dry grassland
heathland

fallow grassland
forbs

> > > > > > b
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MS. Utilization of Spectral
' Informatlon (HyMap)

GFPS MOL_| MOLI eld measureme ts Ju |y dAg st
T T T ‘ T T ‘ T

A Inner-class variability can be
much higher than inter-
class variability (e.g. due to
different mowing cycles)

A Thus concentration on
indices and derivatives !
rather than original spectra 2 .|

A Indices used e.g.:
Cellulose absorption index
Red edge NDVI
Pigment specific simple ratio-
chlorophyll-b and chlorophyll-a

Ratio analysis of reflectance il L L

1000 1500 2000
spectra-chlorophyll-b and Wavelengih (nanometer)
chlorophyll-a

s WWW.Ms-monina.eu 21



Utilization of temporal
information (RapidEye)

Molinietum (blue) vs Phragmitetum (red)

Newi

o t : t
n} a0 100 150 200
Julian Day
WWW.ms-monina.eu 22
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Biotop.
type Biotope
Class (LRT) |description Formation Association

Phragmitetum
common reed in Phragmition australis (Gams
eutroph / polytroph |australis ( W. 1927) Schmale

04511 |fens and swamps |Koch 1926) 1939
reed canary grass
in eutroph / Phalaridetum
polytroph fens and |Caricion elatae W. |arundinaceae Lib.
MEPA_CAR_PHA |04514 |swamps Koch 1926 1931
grassland Caricetum
dominated by Caricion elatae W. |acutiformis Eggler
GFS_CAR XAC 05101 |[sedges Koch 1926 1933
grassland
dominated by Caricion elatae W. |Caricetum gracilis
05101 |sedges Koch 1926 Almquist 1929

Caricetum
grassland appropinquatae
dominated by Caricion elatae W. |(W. Koch 1926)

05101 |sedges Koch 1926 Aszod 1936

Molinietum

05102 |nutrient-poor wet Molinion caeruleae|caeruleae W.

(6410) |grassland W. Koch 1926 Koch 1926
nutrient-rich wet Calthion palustris

05103 |grassland Tx. 1937 -

Phragmitetum
fallow grassland Phragmition australis (Gams
dominated by australis (W. 1927) Schmale

GAFP_PHR PHR 051311 |common reed Koch 1926) 1939
Eleocharito-
fallow grassland Sagittarion Eleocharitetum
dominated by spike |[sagittifoliae Pass. |uniglumis Almqu.
GAFJ ELE ELE 051315 [rush 1964 1929

23
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A Remote sensing with either high spectral or high temporal resolution

can be a very important database for the monitoring of vegetation
especially for:

= NATURA 2000

= Biodiversity

= Invasive species

= Habitat modelling

A The standardised collection of spectral vegetation characteristics and
the integration in a public database should be widely propagated

A More model-based approaches should be tested for complex natural
habitats (e.g. PROSPECT+SAIL)

smmm  WWW.Mms-monina.eu 24



Pilot site Cross-border park De
Zoom- Kalmthoutse Helde (BE-NL)

North of Antwer
across Belgian-
Dutch border
Protected area:
3750 ha
Core heathland

Wet heath, dry

heath, inland

dunes, moorland
~ pools, forests

5 : , | ; o D Cross-border park De Zoom-Kalmthoutse Heide
11.000 500 O 1.000 m ot e = ] : Border NL-BE
& = }
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M. Pilot site Cross-border park De

Zoom-Kalmthoutse Heide

"

A Threats & pressures

Desiccation through drinking water
extraction (J02.07.02)

Grass-encroachment and dune fixation
through nitrogen deposition (H04.02)

Overrecreation (G05.01)
Uncontrolled wildfires (JO1)

= WWW.MS-monina.eu
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M. Pilot site Cross-border park De

Zoom-Kalmthoutse Heide
VI e

Sep 1, 2011

A Indicators

Cover of dwarf shrubs

Cover of Purple moorgrass
Cover of Campylopus introflexus
Cover of bare soil

Dry biomass accumulation

e WWW.Ms-monina.eu
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A The MS.MONINA project will demonstrate to users that need to manage and
report on NATURA 2000 sites the benefit they can gain by using services based on
EO data; therefore it will set the crucial conditions for a significant uptake of
products and a long term sustainability of the services.

A The general goal of the user communities that will make use of the proposed
services is to feed their decision-making process on status evaluation with
indispensable information. Such information is currently still largely lacking or very
expensive and time-consuming to obtain (i.e. exclusively by field work)

A Atsite level, managers shall use MS.MONINA services to find out where habitat
status are deteriorating or habitats are even disappearing, and what internal or
external pressures and threats cause this deterioration. Site manager are expected
to use this knowledge to make informed decisions about where to apply dedicated
management measures in order to obtain an optimum result, and will later on be
able to monitor the effects of this management.

A At EU and Member State level, the services will be used to evaluate policies at
different scales and adapt them when necessary.

semmen WWW.MS-monina.eu
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A Great potential of remote sensing techniques for
deriving crucial information on the conditions of
habitats and sensitive sites

= Combining recent very high resolution satellite imagery and advanced
image analysis

A Sustainability is attained in at least two aspects:
= inthe purpose of the developed information services

N~ nta nA i nthna ~rANncar + AN ctat nf cancitivin citnec anAd
V IIIGIIILGIIICHIU IIII'JIUVC LIIC CUII10OCI LIUIIDLGLUD UI DCIIDILIVC QILCTO Adliu

the overall ecological conditions fthe European Union and its
biological diversity.

= in the way how these information products are steadily offered
>  tight relationship between service providers and users.

smmm  WWW.Mms-monina.eu 29



MS.MONINA partners

Three complementary GMES actor groups

Games

Dbgerving cur planet for 2 safer world

INDUSTRY / SME

ACADEMIA & RESEARCH

AT SSHSHE

D e Bermini s
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Thank you very much!
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