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Green Infrastructure

http://www.alpine-ecological-network.org
Gl-elements according to EU strategy
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Restoring the web of life
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Where are the best zones to act across heavily
used valleys?
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JECAMI 0.0

f l" .

»,Mapping relevant factors“
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The “common’ connectlwty problem

w

T

@ |okalisationen Parco Nazionale dello Stelvio
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The lynx connectivity problem
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The small scall connectivity
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Connectivity, biodiversity and climate change in the Alps

swisstopo 2011
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Genetical differences in the Alps
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Protocol “Conservation of nature and the countryside” of
the Alpine convention

Article 12

Ecological network

The Contracting Parties shall pursue the measures appropriate for creating a national and cross-

‘border network of protected areas, biotopes and other environmental assets protected or
acknowledge as worthy of protection. They shall undertake to harmonise the objectives and

measures with the cross-border protected areas.
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How to concatenate these spatial levels?

jolnt Ecologlcal COntInuum Analyslngand Mapplng Inltlatlve ' 0n ecological connectivity
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Joint Ecological Continuum Analysis and Mapping Initiative

A platform to analyse and visualize ecological connectivity in the Alps
s
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,Mapping relevant factors”

CSl
, 1 he landscape approach”

CARL
,Blue corridors”
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Joint ecological connectivity analysis and
mapping initiative

JECAMI — www.jecami.eu
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Joint ecological connectivity analysis and
mapping initiative

JECAMI — www.jecami.eu

™ Lynx model

I” Lynx GUIDOS

I™ Griffon vulture model
I” Red deer habitat

I” Red deer GUIDOS

™ wolf model
™ wolf GUIDOS

Other Ecological Connectivity
Strategies
i SMA Calculation Tool

Connectivity Analysis for River
Landscapes

_ v 1 . Y K Step 1. Select a species for which you want to calculate the path:
Rec . § u .
- 3 f 4 - < Black grouse | Brown bear Griffon vulture

harge Green Pilot Areas %
. ﬁz = =3 £ ‘i‘ <
E 2 1 g 4 " Step 2. Click on the icons below and then on the map to select

L

the start point and the end point:

From: a Coordinates: Lat: 47.23 | Lon: 13.25

To: G Coordinates: Lat: 47.36 | Lon: 12.48

Step 3. (optional) Add your own data in kml format for comparison:

Upload file...

Step 4. Run the tool: Path estimation

©S\° Kartendaten © 2017 GeoBasis-DE/BKG (£2009),
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Compare with “real” wildlife data

SMA Calculation Tool

Step 1. Select a species for which you want to calculate the path:

Bk rouse CERT

Step 2. Click on the icons below and then on the map to select
the start point and the end point:

From: B Coordinates: Lat: 46.70 | Lon: 10.09

-
To: Coordinates: Lat: 46.47 | Lon: 10.37

Step 3. {optional) Add your own data in kml format for comparison:

Upload file...

Step 4. Run the tool:

Step 42 Analyse the results:

Show barrlars:

1 Display barriers

Control path visibility: 1

Legend:

Il - very good point for crossing
B - Good point for crossing

- Medium point for crossing
B - Bad point for crossing
B - ery bad point for crossing

L. - Barrier

06.04.2017




,Mapping relevant factors”

SMA CARL
»1he species approach” ,Blue corridors”
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Ecological continuum

----- Ecological corridor
x> Migration paths
B Protectedareas
I  Biotopes functioni
as stepping stones along
the ecological continuum
Ecological continuum

http://www.alpine-ecological-network.org
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Local approach needs local data
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Joint ecological connectivity analysis and
mapping initiative

JECAMI — www.jecami.eu
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Joint ecological connectivity analysis and
mapping initiative

JECAMI — www.jecami.eu
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CSlI
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Joint ecological connectivity analysis and
mapping initiative

JECAMI — www.jecami.eu

C S | €Sl Analysis Tool B

Step 1. Add data as extent

1. Import KML data: Upload file...

© the .k file should contain only one polygon with no inner rings.

- OR --

2. Draw the extent: = o EEEWEETIEWNT T

[ ] you can draw only one polygon.

Step 2. Select the data for the tool:

Use data from: Use as extent:

I Pilot Area *I @ polygon
Step 3. Run the tool:

Calculate CSI

Step 4. Analyse the results:

Calculating...this will take no longer than 1 minute.

Local analysis

06.04.2017




Joint ecological connectivity analysis and
mapping initiative

JECAMI — www.jecami.eu

C S I Step 4. Analyse the results:

100 W 1y area

I Optimal
75 area for
red deer
50 San b
Al N
25
o y - BN

ENV  FRA POP LAN L&P INF COH ED TOP

o beor sesdod vaure LIRS ol Ly Grovae o comprien

Index Mean tric Quality Thematic Quality Complet Quality Ac
EMV 20 49 67 100
FRA &0 52 &0 100
FOP a0 52 30 100
LAN 33 95 Kl 100
LAP 33 95 29 100
INF 89 a5 B0 100
COH 69 52 28 100
ED 22 52 28 100
TOP 94 91 75 100
ECO  MNaM MaM MaM REW

Local results

4
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Joint ecological connectivity analysis and
mapping initiative

CSlI

06.04.2017

Indicator

Description

Ecological measures

Planned or realized measures

Fragmentation

Degree of fragmentation by human
infrastructure

Landscape heterogeneity

Capacity of stepstones for species migration

Environmental protection

Protected areas, based on legal status

General human pressure, local people and

Population e
Infrastructure Impact of diverse infrastructure
Land use Coherence of activities with landscape type

Land use planning

Future developments

Altitude and topography

Absolute altitude, energy and slope

Urbanisation

Pendular movements

Economical activity

Weight of economic activities by sectors

Public opinion and policy

Political and public will

Pollution

Level of disturbances, human impacts

Artificial light

Brightness per area




From data to CSI

Mo
[}
s
1o
Czo
L
=0
e
7o
100

7 Pilot regions

Many Political regions

A few Coordinate systems 1 Coordinate system

A bunch of Datasets 10 Indicators (raster datasets)
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Indicator mo

sl Model: 10 Indicators

Ecological Measures | Land Use Landscape Lendscape | Infrastructure
Plenning ity 1 i
[Edge Density) | (Cohasion)
Lznd Use Population i Altitude
Protection & Topography

——

e

Guerhezd lines (varground powerlines, telephone ines etc
ki runs, ski sreas

ilifes

cable cars

valanche barriers

-aarth dapost

generate sample Raster
around infrastructure objects
(max. Impact radius: 80 m)

ro=d and rail netwark

bictope conssrvation mezsures

enviranmentl education & publicrelations

Iand use /1and covar

overground pressure lines
dams -
Merge/Dissolve

settlzmentareas
ather facilities [sirports, railway areas)

Sample Raster

measuring & summarizing distances
from raster points
toinfrastructure objects

Effective Mesh Size [km2]

for Geom. 1

by

‘ Barrier Geometry 1 ’
Barrier Geometry 2

Effective Mesh Size [km2]
for Geom. 2

classification
reference projects

Raster Calculation:
Weighted Mean

i

‘Classified residential are=s or buit-up areas
municipalityborders
population per municipality

Spatial Dissagregation of

settlament axtansions sraas

industriz| extensions arsss

plened rozds 2nd railways
plens of communal spatisl plenning

local nature and lzndscape conservation areas
protected bictopes

wildife reserves & restaress

dengeraress

natural restorstion arezs
rest and recreationzlareas

1and cover / land use
vegetation/woodiand mapping
biotope mapping

population and overnights per municipality
by classified residential areas

Population

> & overnights per hectare

for activity simulation

Estimation

Kernel Density
activities per he

ectare | by experts survey

Edge Density

Classification

Merge/Dissolve )—/p/ LANDSCAPE HFragstathuul

by reference areas

Topograpic Position Index

Slope

Landform Classification
by reference project

Raster Calculations:

Weighted Mean

| classification by reference projects "7

Altitude Classification

clas:

cation by experts survey

Continuum Suitability Index: 60 Fopulston Index.

Lancscape
Harogensiyindsxi
(EdgeDensity)

Data Quality Index: 0.9

T
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generate sample Raste
around infrastructure obj
(max. Impact radius: 80

Barrier Geometry 1 /ﬁ
Barrier Geometry 2 /L

=3
overhead lines [overground powerlines, telephone lines et
Landscape Infrastructure 5k! r.uns, ski areas
l=terogenaity 2 ski lifts
[Cohesion) cable cars
swalanche barriers
ragmentation Altitude embankments and dams [large buildings for hillside fixation or earth depaosi
& Topography =
road and rail netwaork
overground pressure lines
dams N
settlementareas METEE,FDL‘?SD'VE
ensification, cultivation restrictions other facilities (zirports, railway areas)
2rid ressnves i

=ges for small animals

classified residentizl areas or buit-upareas
municipality borders

- population per municipality

Spatial Dissagregation of

population and overnights per municipality

by classified residential areas

Populat
& overnights p

land cover [ land use

vegetation/woodland mappi
biotope mapping

L

Edge Densi

Merge/Dissolve ﬁ/ LANDSCAPE /Lb Fragstats Tool

Raster Calculations

COHESION

—/r/ Topograpic Position Index

/igital elevation model

/’/éf _|Landform Classifica

’7/ Slope — by reference proje

Altitude Classificat

r

¥

sification by reference projects

|assification by experts survey




,Mapping relevant factors”

CSlI SMA
»1he landscape approach” ,The species approach”
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Joint ecological connectivity analysis and
mapping initiative

JECAMI — www.jecami.eu
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Joint ecological connectivity analysis and
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JECAMI — www.jecami.eu

Super

species

LAYERS

Continuum Suitability Index

Species Map Application Identify Tool N 9
Miinchen %
mmrba | SRR

Other Ecological Connectivity

" Landscapes

I River net [QiiotRey
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I River basins

I Fish otter - Habitat suitability
I™ Fish otter - Migration/Barriers
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L
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Johannes Signer (Federal Environment Agency, Vienna)
has calculated this superspecies model using 4 species:
brown bear, wolf, lynx and red deer. This model is
based on a neighbourhood approach, the occurrence
was calculated for a neighbourhood of 5°5 cels.

Occurrence on a spedific location: value *x" means x out

V.
N
- of 4 species can be found in that area.

Florenz.
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Legend
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Superspecies Application

Johannes Signer (Federal Environment Agency, Vienna)
has calculated this superspecies model using 4 species:
brown bear, walf, lynx and red deer. This model is
based on a nei approach, the

was calculated for a neighbourhood of 55 cells.

Occurrence on a specific location: value
of 4 species can be found in that area.

Choose the number of occurrences:

1 2 3
Legend

B Places where 4 out of 4 species can be encountered.
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www.jecami.eu

About Jecami - what is it?

JECAMI is an online application that facilitates the analysis of ecological connectivity in the European alpine region.

Zoom to your area of interest and discover the values of different connectivity indicators in the Layers menu. If you have a kml layer of your area, just upload it to the CSI Analysis Tool and get a mean of the indicator values for this region.
The Continuum Suitability Index is a combined analysis of structural landscape connectivity and landscape permeability. The landscape is considered as a Matrix where each part or patch promotes more or less the ecological
connectivity. The CSI-Tool is not thought as a planning tool, but it rather gives a first insight in the initial situation.

Have you asked yourself which areas are suitable for which species? The Species Mapping Application Tool can display the favourable areas for the black grouse, the brown bear, the lynx, the griffon vulture and the wolf. SMA shows
which areas are suitable for different species. The SMA tool calculates an optimal path for a selected species and shows the barriers and corridors along the path.

Tutorials - how does it work?

JECAMI

Jecami Booklet =

At the moment, we are working on improving the online tools. so please report here any problems you might encounter.

Partners - who is behind the project?
Jecami was developed as part of the Econnect Project. The data used for the models come from various sources.

eZSnnect ;é \\ Ecological

2 A arc
Restoring the web of life nazfl)Jnal PRESBE~ X Network
svizzer TR TRIIRT Ta TaeT Totare | oo oe S i psia homver
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The technical framework of JECAMI

ArcGIS Server

Publish data
and tools

5 External libraries
- - Google Maps API (for map functionality)
ArcToolbox Models > Google Visualization API (for graphics :
- Zonal Mean used to show CSI results) <
- Cost Path - arcgislink.js (for using ArcGIS Services I
with Google Maps) nternet
- geoxml (for reading the geometry '
of the kml)
| - html2canvas.js and canvg.js ,
N (for converting html elements to W
ArcSDE Geodatabase can d\;a‘s afnd tr:ff" to image)
- Raster datasets  Jspdfjs (for pdf export JECAMI in Browser

06.04.2017




Benefits

JECAMI serves all interested
stakeholders on all political levels by
visualization of the connectivity potential
to plan spatially meaningful actions

Measure dimensions on ecological
connectivity of any area of the
Alps, e.g. EC hotspots or action
areas

Analysis of spatial movements and
identification of barriers , explain
species occurrence on species level

06.04.2017




Where are the best zones to act across heavily
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30 N
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Hlnntal 2 ) i rechts

rechts
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Restrictions of the JECAMI

« JECAMI is just a tool (out of others), it does not makes decisions
on its on.

 All content and indicators are human made and therefore to be
discussed and further assessed.

« JECAMI has been developed while an Interreg IV B project. It
does not have an official legitimation nor is it’s further
maintenance and development is assured.

06.04.2017






Dr. Ruedi Haller
= Swiss National Park
parc CH-7530 Zernez

ng%/:gggll gis@nationalpark.ch

Maja Rapp, Christian Schmid, Dominik
Affolter, Angelika Abderhalden, Katrin
Sedy, Johannes Signer, Kathrin Renner,
Sami Wiesmann, Raluca Nicola a.m.o.

erOnnect  www.econnectproject.eu
Restoring the wneb of life WWW.jecam l.eu
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New ideas 2017 - 2019

* Integrate a multi paths species analysis
* Integrate new (local) data

* Integrate user data and assumptions (e. g. a new infrastructures as barriers
or potential Gl to analyse the impact of a measure)

« Split the «grown» web service into the «public» and «specialist» versions

06.04.2017



Benefits

JECAMI can integrate different spatial data, provided by national and regional
data providers or projects and allows comparisons between different Gl-
mapping approaches, e.g. MAES (maps of ecosystem types and ecosystem
services)

|~ Continuum Suitability Index

~ Alpine

¥ perimeter alps

I™ population POP
" I altitude Topography TOP

~ Example MAES - I patch Cohesion COH

L) I™ edge density ED
W data from MAES digital atias rr: Environmental Protaction ENV

E cst

W csi categorized
I™ csi categorized betow 1200m asl

R

.......

Source: http://biodiversity.europa.eu/maes/maes-digital-atlas
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Benefits

JECAMI shows a part of the Alpine Ecosystem Service, e.g. the potential of

renewable energy in the Alps (recharge.green)

LAYERS TOOLS

~ Continuum Suitability index CSl Analysis

- Alpine Area Superspecies Application

Alpine Area r.green
V' perimeter alps o ‘
2, | Pilot Region r.green

[T municipality borders o

Alpine Area r.green

Step 1. Select the technology: e + i
soor v R |
o S
Solar 5 4
Stop 2. Choose the fossil fusl cost (increase): )
[ —
7.2x L dx 7.7x Bx
Step 3. Choose the carbon cost{ €/2C02): Y
L9 U 10C
Step 4. Choose the environmental protection level: o
|| 2]
Low High
Results:

Power Potential: 706.54 TWh/a
Power Cost: 0.58 EUR/KWh
Emission avoided: 141,90 MtCO2/a
Scenario: $16

06.04.2017
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‘ * b 12001 |Agra 342 405 i

12002 | Albizzate 5089 5014 2344
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12004 | Arcisate BO4E 9859 740

12005 | Arsago Seprio 4121 4746 i]

12006 | Azzate 3720 4297 1512

12007 | Azzi0 B4E 755 154

- 12008 |Baraz=zo 1636 1728 0

N 12009 | Bardelo 1274 1512 i

A / — 12010 | Bedero Yalcuvia S04 625 o
] 12011 |Besano 2154 o, . 2485 a
= . 12012 |Besnate, PERUIATIOR: i
r Mensche auf die U 12013 peson = ————s

12014 |Biandronno A 0@, pran 17454

12015  Bisuschio > A *&ll€ _ GalSIY;
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