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WWE: the World Wide Fund for Nature (international, Italy and EALP)
Key concepts on biodiversity, species, populations and Conservation Biology

Example of biodiversity monitoring project: methods and goals

Large scale biodiversity assessment

Drawing ecological corridors in the Alps

An ecological quantitative model for WWF EALP priority area “H1”

The expert-based approach in drawing hotspots and ecological networks

Conclusions and answer to questions



. hatural areas subject to
continuous reduction

Map 1: REMAINING WILDERNESS

High widerness ieval Lo weldarness leval

The wilderness value of any point is a measure of its
distance from the nearest human sattlements, roads, ar
ather infrastructisre.




XT: human impact on Earth

Map 5:GLOBAL DISTRIBUTION OF
ECOLOG AL FOU TPRINT INTENSITY
The Ecological Footprint intensity map shows
how resource consumption is distributed
around the world. Intensily increases with
qreater popuiation densities, higher per capita
consumplion, or lower resource afficiencies,
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Fig. 2: HUMANITY'S ECOLOGICAL FOOTPRINT, 1961-2005
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The World Wide Fund for Nature WWF

Il WWEF is a large, widespread and indipendent organisation for the protection
of nature and biodiversity

Started in 1961, its supporters are now 5 millions worldwide.

It's a global organisation, working locally trough a network of 27 national
offices e di 24 international programmes.

WWEF International is an indipendent foundation based in Gland (Switzerland),
where are also based IUCN and other environmental organisations.
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http://www.panda.org/what_we_do/where_we_work/arctic/news/?193006/New-Arctic-needs-new-rules-WWF
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“... for the ”
conservation of worlds
fauna, flora, forests,
landscape, water, soils
and other natural
resources...” (1961)

Countries with : = WWF Offices

» Associate Organizations

Active Projects

The material and the goographical designations on this map do not insply the expression of amy opinion whatsoever on the part of WWF

conceming the legal status of amy country, temmilory, or area, or concemming the delimitation of its froatiers or boundanes

® International Secretariat



... The Ecoregional conservation -
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*long term goals

*large spatial scale. ' { -

. with homogeneous clusters of

. Vision ) ecosystems, species, ecological

processes (biogeographical criterion) or ﬂ

*pro-activee'woerk, =~ environmental conditions, which can be =
= managed as a unique conservation unit



WWEF Italy and the Ecoregional conservation

Terrestrial and NMarine Nediterranean Ecoregions

1 South-western Iberian and North-western Morocco Lowlands 11 Central & Eastern Iberian Mountains

2  South l L 12 North-western lberian Mountains

3 Baetic-Atlas Mountains, Coast & Alboran Sea 13 Central Iberian Plateaus

4  Dinaric Alps and Dalmatian Coast 14 Canary and Madeira Islands

5 Cyrenaica and Gulfs of Sirte and Gabés 15 Eastern Iberian Coast and Balearic Islands & Sea
6  Southern Anatolia & Middle East Mountains, Coast & Sea 16 Southern France & Liguro-Provenzal Sea

7  Maghreb Steppes 17 Italian Peninsula & South Thy ian Sea

8 Aegean Mountains, Coast & Sea 18 South-Eastern Anatolia & Middle East Steppes

9 Central Anatolia 19 South-Western Balkans & lonian Islands

10 Sardinia & Corsica 20 Inner Western Anatolia




European Alpine Programme

WWE

WWEF Int WWEF A

WWEF CH WWEF | WWF F

Biodiversity officer

Programme Director

Programme assistant

B

Trainee

JC. Poupet




N?Y The European Alpine Programme partners

ISCAR

International scientific committee

for Alpine research

International
Commission for the

CIPRh protection of the

Alps

Network of Alpine protected areas

Réseau Alpin des Espaces Protégés
Rete delle Aree Protette Alpine
Netzwerk Alpiner Schutzgebiete
Mreza zavarovanih obmocij v Alpah




The ecoregional process: WWE
24 priority conservation areas in the Alps

European Alpine Programme:
Priority area of the lake district
between Italy and Switzerland

on Areas
o




The ecoregional process:
Developing ecological corridors in the Alps

Main connection areas within the Alps (internal)

aquanc prorty 3
i pronty 3




The ecoregional process: WWF
Tourism in the Alps

tourism-related conservation activities (lobby)
Establishment of common policy in all Alpine NO’s
Ranking/labelling of winter sports activities (lobby)

Special tourism projects (Ursina, Gites/Fattorie, Emerald trails, etc...)




The ecoregional process: &
freshwaters WWF

Freshwater — definition of priority rivers, plus
work on single projects

Tagliamento

« Opposition to hydraulic works threatening the river system
+ Studies for alternative flood control measures

« Educational/lobbying video documentary

icino

vitalization in Switzerland
| Ticino management, improvement and conservation in Italy

ith the help of Electricité de France
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The ecoregional process: WWF
Large carnivores

Pan-Alpine contact group: a shared Alpine policy

Specific projects:

ar project (Ursina): community based conservation
cate (WWEF ltaly) + fences

ine Convention, Convention of Bern, Slovenia...)
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From species to
populations and
landscape:

Biodiversity and
Conservation
Biology




BIODIVERSITY: TYPOLOGIES

Genetic diversity in a rabbit population

Biodiversity sub-a (intraspecific)

Biodiversity a (interspecific)

= Biodiversity f (of habitats)

= Biodiversity y (landscape on a large
scale)

fl : -‘ et " . a(.' A / b :_ S '. '.. i 4

Rk Z *M\Hf“u iy 1 AR (L RUly ‘% s
Levels of blologlcal diversity: dlverS|ty at the genetic level (intraspecific genetic
variability, thus within a given species), at the species level (interspecific variability,
thus species present in a given ecosystem), and at the community/ecosystem level
(variety of habitat and ecosystem processes on a given territory). (From Temple,
1991, modified. Designs by Tamara Sayre).




Genetic diversity a1

« Observable through
morphological
characteristics involved in
the reproduction (S.S.C)

* [ndicates the

genetic quality of an
individual and its capacity
of reaction to pathologies




Species diversity

Absolute value of species richness
(or other indexes).

Represents the level of evolutionary
and ecological adaption of the
species in different environments.

Reconstructs the evolutionary
history of the different systematic
groups (taxa)

It is expressed in the taxonomy
(classification of the living beings)




Why is “rich” also “good™?

» The more complex an ecosystem

IS the more it is secure, since it can
provide alternatives in its key roles
(equal energy subdivision)

» The food chain is in reality a
food net

» Simple nets correspond to fragile
ecosystems (e.q. : artic areas)

« Complex nets correspond to
stable ecosystems
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Red-breasted Pacific Edith's  Douglas's
nuthatch tree frog  checkerspot  squirrel

Primary
Consumers

Mule deer

'« Plants, Flowers, Producers

£J =7 Nuts, Seeds, Fruit, and
Iisecks Decomposers
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Species diversity within different habitats A L
WWF

 Geologically stable environments
favour strong evolutionary
radiations, thus a rich biodiversity.
“Younger” environments have a
minor evolutionary history.

« Stable climates ensure a greater
radiation and minor restrictions in
terms of environmental adaptation




Biodiversity differences on a

regional scale WWF

The concept of biodiversity
“hotspots” implicates forced
and often reduced choices

However it represents one of

the few efficient methods to

maximize the conservation () AL vy
<180 L \': \ 4‘-.
efforts e L, € - { N,
ExE y U/ s 7)




Biodiversity and evolutionary (®
strategies (1) e

The beauty and the forms of
living beings correspond to
specific needs and
environmental conditions:
biodiversity is the result of
evolution

[ eaf insects

(camouflage/ cryptic
coloration)




Biodiversity and evoultionary (®
strategies (2) t




Biodiversity and evolutionary (®
strategies (3) wt

“Darwin’s” finches

Feeding specialization
and differentiation of
the trophic niche




Convergent evolution &

WWF

Humming bird (South America) Sunbirds (Cina)

Distant and different evolutionary histories induce common
functional results under similar evolutionary pressures



Co-evolution (1):
prey and predator wwr

Prey and predator constitute a
form of evolutionary selection
and pressure to each other,
with a constant change and
genetic improvement for both
species

The “arms race” between
Heliconius spp. and Passiflora

spp.




Co-evolution (2):
symbiosis wwr

Some bi-unique
relations become
adaptational
strategies
beneficial for both
species

The strategy
persists while both
species obtain an
evolutionary
benefit




University of Pavia
Italy

BIODIVERSITY ANALYSIS
OF INVERTEBRATES

PhD programme

Sampling methods and analysis



Possible goals of a research project

Is there a significative difference among the biodiversity indexes of the
coenosis of the plots?

Are there indicator groups of a general diversity?

Is there a relation between indicators of preys and predators?

What is the influence of vegetation cover and environmental conditions
on the zoocoenosis?



)
AN EMPIRICAL APPROACH TO THE STUDY OF ‘@'J

BIODIVERSITY ki

 Field census
o Utilization of n taxa

» Analysis of the zoocoenosis (Indexes of Simpson, Shannon, analysis of the
groups)

» Comparison between the indicator power of the different groups

« Sampling using line transects and plots, depending on the groups

« Data collection of the vegetation (horizontal and vertical profiles) and
environment (multivarieted analysis)



n =6 plots (3+3)

N = 2 macro-plots
Independency of
sampling

The plot needs to have a

standard dimension
(diameter 500 m)

Repeated sampling per

plot
6 transects

66 (11 x 6) pitfall-traps
6 sites for the lamps
60 (10 x 6) nest blocks traps




Phylum Subphylum Class Order Family NOTE
Chelicerata Arachnida |Araneae
Uniramia Hexapoda Pterigota Coleoptera Silphidae
Uniramia Hexapoda Pterigota Coleoptera Staphilinidae
Uniramia Hexapoda Pterigota Coleotteri Carabidae

Different
Uniramia Hexapoda Pterigota Lepidoptera |families Heterocera
Uniramia Hexapoda Pterigota Lepidoptera | Papilionidae rhopalocera
o ] ) o rhopalocera
Uniramia Hexapoda Pterigota Lepidoptera |Pieridae
- : : 5 rhopalocera
Uniramia Hexapoda Pterigota Lepidoptera | Hesperiidae
- _ : : rhopalocera
Uniramia Hexapoda Pterigota Lepidoptera |Lycaenidae
- _ ) ) rhopalocera
Uniramia Hexapoda Pterigota Lepidoptera | Satyridae

Hexapoda Pterigota Lepidoptera |Nymphalidae OHLEEE

Uniramia

Sphecidae,

Crabronidae;

Eumenidae,
Uniramia Hexapoda Pterigota Hymenoptera |Pompilidae




Artificial nests for Hymenoptera (1) WWE

Blocks of pine wood of 20 x 2 x 2 cm;
depth of 10 -15 cm.

Differential diameters
(3 — 6 -10 mm for different species)

Blocks covered from atmospheric
agents and georeferentiation GPS
(random position in the plot)

60 blocks of 45 nests in 6 plots
(15 +15 +15 cells) = 2700




Pit-fall traps for beetles and spiders

e Collection every 10-15 days

« White vinegar - whine - beer as
sugar source

» Detergent for dishes as surfactant

» Deposition of the insects in
ethylic alcohol for subsequent
identification
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Trap lights (lepidoptera heterocera) (1) WWF

Positioning in the evening and collection in
the morning

Abundant data collection
(up to 70 morphospecies in one night)

Nocturnal micro- and macrolepidoptera:
1)  Collection

2)  Sample storage in the laboratory
3) Ildentification of the species




Linear transects for butterflies (1) WW

Mo

* Linear paths

e Standardized time period of the
transect (net time)

o Standardized length and width
(500 mx5m)

* Registration of each collecting
point using GPS (MARK)




Linear transects for butterflies (2) WW

e Frequent collection (18*6=108
transects in two months)

* Very slow (3 steps, 1 minute)

* |dentification of the butterflies on
the field (minimal impact)

 Individuals not very frequently
needled

Mo



Differences among plots &y

and study areas tra plot "™

Biodiversity, species richness and abundance of individuals can be an
index of wilderness



Bivariate relations with

WWF

environmental variables

N
113

e Some environmental variables

v favour taxon abundance,

| sampled species richness
or diversity
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Bio-indicators of biodioversity

Shannon Araneag Carabidi Ropaloger Silfid Stafilinidi _I Eteroceri 4,5
Araneae B 1 0,77 0,596 0,462 0,942 0,565
p 0,073 0,21 0,356 0,005 0,241 4
N B B & B B 3,5
Carabidi r 0,77 1 0.255 0,775 0,559 -u.ua 3
p 0,073 0,626 0,07 0,208 0,03 .
M B fi & B i o 25 \
Ropaloceni  r 0,598 0,255 1 0,089 0,815 0,026} s
p 0,21 0,626 0,866 0,048 0,95
] B B B & B g 1,5
Sifii T -0,462) 0,775 0,089 1 0,229 0.447] 1
p 0,356 0,07 0,666 0,663 0,374
N B i 6 F i [ 0,5
Stafilinidi r 0,942 0,558 0,615 0,228 1 0,396} 0
p 0,005 0,208 0,048 0,683 0,437]
N 6] B 6 & & & 1 2 3 4 5 6 ——eteroceri
Eteroceri r 0,566 -0,B49 0,026] 0,447 0,396 1 Plot ‘
i 0,241 0,033 0,86 0,374 0,437 ropaloceri
N B B} = B B 5

A bio-indicator is a taxon whose indexes of abundance,
species richness and/or diversity
show positive and significant relations with the same parameters in

The highest possible number of other taxa



Spatial ecology of species:

understanding the ecolocial niche """

«Sampling habitat selection by species

*Positive relation with floristic species richness

*Negative relation with increasing number of
Alloctonous floristic species

l

Statistical evidences




Sampling of environmental variables (1)

FRll} dizion! amblentall [-:s
DATA

HIZPALE LIOCAL
HESPARE

[

M _CON FLOT
N_ALM

N _POP

M _PRU STAZICNE
W _ROCB

ALNETO

COP W a

HARS
DARE

HALS

LEGHAME

ALE CAD COP_ARE
ALB_MOR COP_ERB
CEFF COP_ALL
LETTI H_STRUTT
COP_ALE CEH
COR_ARA MKD

CHARACTERIZATION OF THE
HABITAT

(pitfall e transect)

» Tree species

» Flora species (specific richness)

e QOther biotic and abiotic variables
(e.g: luminosity X/25)

e Structural variables



Sampling of environmental variables (2)

Reference scheme for the estimation

o th vagoatoncovr; henubrs Characterization of the structural
are the coverage percentges .
— percentage ina 10 x 10 square around
; i o] Em2 the pitfall
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Biodiversity estimation

(evenness and dominance, N species =10) Wwr

Maximum equidistribution
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i
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Biodiversity estimation

Shannon - Index

S
H=— Z p; In p;

1=1

S = number of total species
p=n/N
n = number of individuals per species

N = number of total individuals



Biodiversity estimation

Pielou - Index (evenness)

e=H/log S

e = evenness
H = Shannon - Index

S = number of total species




3,5

2,5

1,5

0,5

—e—BIODIVERSITA CARABIDI BIODIVE
Loe2 | RSITA A=) TR SP. RICH
\ EVENNESS CARABIDI CARABID S RICH CARABIDI
log sp rich car | | LOG2 CARABIDI | CARABIDI
W\ — 2,873 0,83 | 1,0413927 11
2,357 0,839 0,845098 7
\ / \ 2,503 0,968 0,7781513 6
2,458 0,819 0,90309 8
\/ 2,117 0,754 | 0,845098 7
I 0,996 0,996 0,30103 2
1,721 0,543 0,9542425 9
2,118 0,638 1 10
2,267 0,715 0,9542425 9
1 2 3 4 5 6 7 8 9 10 1,589 0,566 0,845098 7
BIODIVERSITA |EVENNES| SP. RICH
— LOG SP RICH SILFIDI LOG2 |S SILFIDI| SILFIDI
17 SILF
0.9 0 0 0 1
o 0 0 0 1
0.6 0,301029996 0,918 0,918 2
0.5 0 0 0 1
o 0,301029996 0,529 0,529 2
0,2 0,301029996 0,169 0,169 2
0.1 0,301029996 0,918 0,918 2
EVENNESS SILFIDI 0,301029996 0,592 0,592 2
B LOG SP RICH SILF 89 0 g4y SO0 SPHIHST 0 0 0 1
m BIODIVERSITA SILFIDI LOG2 0,301 029996 05529 0¢529 2
O EVENNESS SILFIDI 0 0 0 1
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Biodiversity loss: causes
WWF

Three modalities with which humans dominate the global ecosystem and alters its
processes

1.Terrestrial surface
Soil use and resources demand transformed more than half of the terrestrial surfaces not
covered by ice.

2.Nitrogen cycle
The quantity of nitrogen compounds released each year in the terrestrial systems and deriving
from activities such as cultivation of nitrogen-fixing crops, the use of nitrogen fertilizers and the
use of fossil fuels is higher than the quantity released by natural biological and physical
processes.

3.Atmospheric carbon cycle
By the end of the first half of the XXI century the use of fossil fuels will duplicate the quantity of
carbon dioxide present in the atmosphere.

Source: Data from Vitusek, 1994; Vitousek et al., 1997.
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From species to populations




From species to populations:
conservation biology

/Protected areas:—>

|

IN SITU  =——(-

|

Rest of the

\ territory ,

Conservation
4 )
EX SITU
. -
Z.00 — animal
husbundry
\_ J

Protection/preservation

Monitoring
Potential evaluation
Requalification
Control

Utilization of “non

consumption”

Utilization*of
consumption” and
non consumption
(corridors)

Protection/ preservation




Populations: demography

c: Odum, 1988 i e =
fsn: S, 1240 Teoria della complessita 137

Tracimazione
Capacild Portante

Maximum
/\VA ) ) .
AT

Intervalio

Optimum

DIMENSIONE ———

TEMPO) ———— g

Variazione della
Capacita Portante

asso di Cambiamento

o

Dimensioni ————— -
a popolazions. K rap:

Figura 3-19 Capacita portante in relazione all’accrescimento sigmoide diu

resenta la massima densita sopportabile in un dato spazio e con date risorse fondamentali. Se
i densith supera questo livello, K pud essere abbassato (K 1) almene temporaneamente. I, punto
di flesso, rappresenta il livello di maggiore velocita di sviluppo e rappresenta 'optimum teorico
in termini di produzione massima sostenibile per una popolazione di selvaggina o di pesci. La va-
tiazione tra I e K rappresenta una zona in cui dovrebbe essere mantenuta la densiti come spicgato
niel testo. (Modificato da McCullough, 1979).

N= n. prede
C= n. predatori

tempo

WF

Lotka Volterra, 1926



Populations and
metapopulations

(A)

Three indipendent

B)

Simple metapopulation with three

populations interacting populations
L s LR ML U UAGGaT L B S e
© O O«—0
(@) (D)

Metapopulation with a big central

Metapopulation with complex

population and three satellite- interactions
populatlons .‘.u......-...\.,..;lr.\__-_-..
- uc }'l l'l.’\ JACALAVLIATDOLVC AL
O Q2
O
:) Q‘.
jo o
o

Figure 3.11 Possible patterns of metapopulations. The dimensions of the populations are
indicated by the size of the circle which represents it. The arrows indicate the direction and
the intensity of dispersion from a population to the other. (From White, 1996, modified).
gella aispersione da una popolazione all'aitra. (Da vvnite, 1996, moditicata.)




Population Viability Analysis:

Concept of minimum viable population

THE MINIMUM VIABLE POPULATION IS THE MINIMAL NUMBER
OF INDIVIDUALS NEEDED TO MANTAIN
HEALTH AND GENETIC AND DEMOGRAPHIC VITALITY OF

A POPULATION SUPPOSEDLY ISOLATED FROM THE OTHERS




Population Viability Analysis: theoretical models of probability
with simultaneous analysis and integrated with biological ,
health, demographic and genetic information

0.3 r
e
sl
a 0.2
] Prob.=1%
L
O &
| -
o /
c
o
“g 0.1 /
= o Prob. = 0%
LL] /
0.0'—'—4: Y T T T 1

0 10 20 30 40 50 60 70 80 S0 100
Years

Extinction probability of a golden lion tamarin (Leontopithecus rosalia rosalia), simulated on the
computer using the program VORTEX (Lacy, 1992). The probability of an epidemy which causes a
mortality rate of 75 % was set arbitrarily at 1%. The comparison with a population non affected by
diseases, and therefore not at risk of extinction, shows an increase in the probability of extinction of
14%. This is a value which creates a minimum risk if calculated annually, however it can threaten
population in the long-term (redesigned by Ballau, 1993).




Population Viability Analysis:

Concept of minimum viable area

The minimum viable area is the minimal
surface area needed to maintain the resources
and the life of one or more populations of one

or more species characterized by a certain
capacity of movement and by a

given minimum viable population




Population Viability Analysis:

Extinction probability and pop viability

(100%) 1 E
r 50 km*
=
o 125 km?
m B
'3 (10%) 0,1 E
=~ (N = 300)
IEL 250 km* 0
c
o
IE: 500 km?
S awo0f
= r
@
-
o
L :
= 1250 km*
£ 0,1%) 0,001 3 (densita di 12 elefanti per
= - X 10 km?, N, = 3000)
& 2500 km?
i (0,01%) 0,0001 | | | |
I 0 200 400 600 800 1000

Time (years)

Figura 3.10 Probabilita cumulata di estinzione (scala logaritmica) in funzione del tempo per popolazioni

di elefanti in aree protette di diversa estensione. Con una densita di popolazione di 12 individui per 10 km?,
un'area protetta di 2500 km? ha una popolazione iniziale N, di 3000 elefanti; la probabilita di estinzione

in 100 anni @ prossima a zero e in 1000 anni arriva a 0,4%. Una popolazione in un'area protetta di 250 km?
con dimensione iniziale di 300 elefanti ha una probabilita del 20% di estinguersi in 1000 anni. (Da Armbruster
e Lande, 1993, modificata.)

Density of 12
elefants per 10
km2, NO = 60

Density of 12
elefants per 10
km2, NO = 300

Density of 12
elefants per 10 km?,
N, = 3000
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3.1 Reserves dimensions (Island Theory)
The number of species is proportional

to the surface area of the island

[ ]
Teriofauna

103 —
g 1001
3
o
L
(=]
-]
= 140 Yo
g 15e 11®
Z 10} 5910

13@
16
1 1 | 1 ]
10 10? 10° 104 10° 108

Area (km?)

Fig. 5.1 Relationship between the number of land mammals (excluding bats) and
island area for the Sunda Islands. (1) Borneo, (2) Sumatra, (3) Java, (4) Banka, (5)
Bali, (6) Billiton, (7) Siberut, (8) S. Pagi, (9) Sipora, (10) Singapore, (11) Tanabala,
(12) Tanamasa, (13) Pini, (14) Penang, (15) Tuangku, (16) Bangkaru. (After
Wilcox, 1980; data from Medway and Wells, 1971 and Chasen, 1940.)




Dimensions of protected areas necessary

to manage in the long-term viable populations of big species

with broad home ranges and low densities

1051 1000 individuals

| & Piccoli erbivori °

® Grandi erbivori MVA

@ Grandi carnivori

LIH __________________________ 8 Small herbivores: 100 ha

 —

A1 INAIVIAUL Per popoias

eL.arge herbivores: 10.000 ha

Mumber of individuals per population

INumero

eLarge carnivores: 1.000.000 ha

1 ; [‘.n' ) 10 100
Surface area of the reserve (Ha)

Figura 4.7 Relazione tra dimensione della popolazione e area della riserva per varie specie di erbivori

e carnivori in Africa. Numerosi studi hanno mostrato che, per ogni specie esaminata, riserve pil estese
contengono pit individui rispetto a riserve pil piccole. Tuttavia solo le riserve in assoluto piu grandi

(parchi nazionali) riescono a contenere popolazioni vitali di molte specie di vertebrati. Nel grafico ogni simbolo
rappresenta una popolazione. Se si assume che la minima popolazione vitale delle specie esaminate sia di 1000
individui (linea tratteggiata orizzontale), si ha che é necessaria una riserva di 100 ha (1 km?) per i piccoli

0 coni
zebra, giraffa), mentre per i carnivori (leone, iena) & necessaria una riserva di almeno 1 milione di ha
(10000 km?, una superficie pari all'incirca a quella dell’Abruzzo.) (Da Schonewald-Cox, 1983, modificata.)

If we assume that the minimum vital population of the examined species is n=Y,

then a reserve of X ha is necessary




1 “Vere isole” e “isole ecologiche” sono analizzate dalla stessa teoria
quantitativa.

WWF
3. How to react

Configuration criteria
for the protected
areas derived from
the island
biogeography model
of Mc Arthur and
Wilson (1963, 1967)

Protected areas =
habitat islands

Real islands and ecological
islands are analyzed using the
same quantitative theory



Island 1 Island 2

Island 3

Island 4

Figure 9.18 Hypothetical nested sub-
set distribution of species on islands of
different sizes. The letters A through D
represent different species. Species are
added in a predictable sequence with
increasing island size and number of
habitats. The largest island contains
all four species. (From Cutler 1991.)

In general, the
greater a protected
area, the richer it is
(such as on an
island...)



From populations
to landscape




Habitat fragmentation Ay

P |

10 km

Historical reconstruction of the fragmentation process of the Warwickshire forests (central
England) from 400 a.D. until 1960 due to the anthropization of the territory. In the 400 the
Romans settled into the forests with villages and encampments and started to build
connecting roads and therewith to deforest in order to obtain land to cultivate. The
population growth, the necessity to have more land for agriculture and livestock, the births
of cities led to the drastic reduction of the forest within 1600 years. In 1960 the forest was
limited to small patches surrounded by anthropized habitats. (from Wilcove et al., 1986.)




Habitat fragmentation causes S

-

WWF

*Agricultural expansion at the
expenses of the natural
habitat

surbanisation

(Tana River National Primate
Reserve, Kenya)

Schematic illustration of the Tana River National Primate Reserve (Kenya), where
the last population of the primate Cercocebus galeritus galeritus lives. The grey
areas correspond to the residual forests along the Tana river. The highly

L fragmented forest habitat is caused by agricultural expansion. (From Kinnaird e
O'Brien, 1991, modified.)




Habitat fragmentation: edge effect

(A) 5 - (B)
8.7 ha 8,7 ha
1000 m Internal habitat = 64 ha Railway S T T T LT
(1 km)
8,7 ha : 8,7 ha
Marginal habitat = 36 ha | Road
100 | 200 1 00|
m m | Internal habitat = 8.7 ha x4 = 34.8 ha
- 1000 m ]

| Schematic illustration of habitat fragmentation and edge effect. (A) A natural reserve of 1 km? (100 ha) of surface

' area, occupied by a continuous forest. If we assume that the edge effect is expressed within the forest in a 100 m

- wide strip (grey area), the area available to birds is of 64 ha. (B) If the reserve is divided by a road and a railway

| the edge effect will increase, even though the infrastructures do not occupy a lot of space. The habitat
available to birds is reduced to 34.8 ha, almost ' of the starting point.




Habitat fragmentation: the edge effect

Invasion of butterflies adaptaded to disturbance

Invasion of beetles adapted to disturbance

Changes in the composition of the vertebrate fauna in the mulch

{ Minor air humidity

- Minor soil humidity

Minor tree density

Major temperature range

1 Answer variable

Changes in the avifauna

Major openings for tree fall

Invasion of plants adapted to disturbance

| 1 | 1 | |

|
0 50 100 150 200 250 300 350
Penetration distance from the edge (m)

Effects of habitat fragmentation measured from the edge to the interior of areas in the Amazonian rainforest. The

length of the bar indicates until where the different variables of the ecosystem are affected by the edge effect. For
example, the butterflies used to live in disturbed environments move from the edge into the forest at 250 m, where
the relative humidity decreases until 100 m towards the interior. (From Laurance and Bierregaard, 1997, modified).



BIODIVERSITY LOSS: THE CAUSES

Threats to various groups of species in the USA

e N R e e VL I T ST e P P R R e AR TS o ST S e S e I i, S T e 5 el MR e S Ay T S T WL 9Tl ST U Nl W 4

Percentage of species negatively influenced by each factor2

Pollution Over- Competition/predation Diseases
exploitation by exotic species

Groups of threaten species  [SPRSRpNTI

All species (1880 species) 24 17 49 3
All vertebrates (494 species) 46 27 47 8
Mammals (85 species) 19 47 i 8
Birds (98 species) 22 33 69 3
Anfibians (60 species) 47 17 27 0
Fishes (60) species) 90 15 17 0
All invertebrates (331 species) 45 23 27 0
Fresh water mussels (102 species) 90 15 17 0
Butterflies (33 species) 24 30 36 0
Plants (1055 species) 7 10 57 1

Source: Data from Wilcove et al., 1998.

2 The species can be influenced by one or more factors, therefore the percentage of each line is not equal to 100. For example 87% of
the amphibian species is negatively influenced by habitat degradation and destruction and 47% of the same species is affected by
pollution.




The need of developing
Ecological corridors
and ecological
networks




Identification of corridors

WWF

A preliminary macro-scale GIS work

to identify “pilot areas”

Miustration courtesy of MParks




Defining corridors

A wildlife corridor is an area
of habitat connecting wildlife
populations genetically and
fisically separated by human
activities (such as roads,
development, or logging).

Due to eto-ecological reasons
ideal corridor should be
species-specific

L
0 e

->

WWF

BIODIVERSITY corridor is
not species — specific. Just
clusters of green
Suitable(natural) habitat
patches allowing
connection of different
species populations in
fragmented macro-areas



Structure of the work

|dentification of “yes areas” on the base of habitat suitability and
protected areas (EU - NDA)

Removal of “no areas” by adding:

1) unsuitable habitat (anthropised and natural) + buffers
2) highest altitude
3) highest slope

Gap analysis with high traffic roads, highways roads

Google Earth 3D view

NOTE:
Areas will need to be checked at a better scale
(preliminary tool)

®
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WWF
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List of data ’

WWF

Corine habitat classes (n=41; -+ Digital elevation model (80m)
urban, agriculture, natural
sites, wetlands, water areas)

« Slope
Divided in 1/2 — 3/4 levels

« Highly traffic roads, highways,
Nationally designated areas railways

Municipalities

Regional and provincial
Boundaries

Main and other rivers

lakes



The corine land cover
(habitat land cover maps
From the EU

The problem
of Switzerland
(data needed
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Slope degree
Excluding areas at slope > 60°
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Fragmentation:
high traffic roads and highways
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“‘NO” AREAS @
A)Corine habitat classes re-classified as  wwr
level 1 + level 2

B) Urbanised areas plus relative buffers

Buffers

Cities : 1 km

Urban < 600 m (altitude): 200 m
Urban > 600 m (altitude): 0

C) - Altitude > 2700 and/or Slope > 60°

“YES” AREAS

A)Corine habitat classes classified as
level 3 + level 4



Yes’ vs. “No” area

Eie Edt View Thewm fnsen Gufece [raghor ok Windees Hep e
=] [# EEJ- -- -@@EEIE- ([FEN @] [sl=IEfE]]Ec] e
(Bl Scaks VTGS ;J@{ﬂ;’g;‘

o
[ —— 113 7 [14 7
T Yes” or “no
s +

,,: Better (3) and best (4)

W] U bl aie
-

Wi Covina_ranels sbn
]

EElx|

ShreNiew GIE 32 - :
Fle Ed Wiew Theve Sufece Grashics [Tosh irdee

&) [ @@@] IEIE]. @@IE]E‘E FEE @) EEEE))EE]
B = Scak 1TTATT X g:'ﬁx

?\u;_um_»ummu. xne

| Lavge_rivars sap

Arei_rips shp
oy

-1 ke

| Lwge_reeas mp
-

| Comiananparp
=]

“yeS” Or “nO” f,.:trn:nu’t-l-)&Lu 1l

=l




pilot study areas (1

Proposing
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Trying to manage the
altitude

|soipse data and DTM can be used

to draw a more precise corridor. This
stage should be done anyway at PCA
assessment scale.

<
ieim 00y
1778 8o iy

L

i

o < <8

A
¥

(O R ERRRI0 R OR

LU N
] bt 4
it i3 8

A 2 A

g
iy
1

i

<




: Xpe?rienc: A




Biodiversity and —
conservation targets Stakehol.der
assessment assessment analysis

PRELIMINARY

SITUATION
ANALYSIS

Problem tree SWOT
Objectives tree Logical Framework...

ACTION PLAN

Participatory actions Practical actions
(A21) (e.g.: management plans)



Biodiversity and
conservation targets

assessment

Ecological modelling

GIS based statistical predictive models
useful to identify the most suitable
areas for the highest number of
species

The expert based approach

Participatory involvement of the
scientific community. Selected people
analyze the landscape assessing the
priority areas at taxon and general
level

= A
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Priority

‘conservation areas in the Alps
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Priority Conservation Areas in the Alps
(boundaries are only approximate)

A Alpi Marittirme = Alpes Maritimes

(ltalia/Francs)

Alpi Cozle — Gran Paradiso -

Queyras - Massil de Pelvoux -

Massif da la Vanoisa {Italia'France)

Diois en Drme (France)

Kont Ventoux en Provence (France)
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WWF

evaluate biodiversity in H1
Area

_.odkuino

identify “Diversity
hotspots”

produce and test a
repeatable methodology

transportable to other
geographical contexts /
PCAs ?




Species data Data collection Environmental data

*Atlases: «Digital Elevation Model

+ Reptiles «L and Cover
« Birds *Human artifacts
+ Mammals + Urban areas

«Other surveys: + Road network
+ Dedicated surveys + Infrastructures
+ Routine monitoring

d_Stpgbci;z; I ~ Habitat \
istribution it
maps desc_nptors.

e
Species/Habitats
“Relevance”

(e.g. DGR 3435)

Analysis —

*Species Anthropic
management pressure

‘Threat assessment indicators
*Risk mitigation
«Corridor planning

Modelling
process

Calculate potential distribution

for each species

Score each species by its
“Conservation priority "—S.

Calculate Vegetation type
scores—V.

Zsi = wildlife value

2s +2v. = total
(landscape) value




Availability of data
(Italian side)

Data available

-Wildlife:
Provincial wildlife
service database

Species presence data (binary

coded 1/0) on 2 km square territorial
units (grid cells)

-Land Use:
Regional service

vector cartography
(40 m precision)




Conservation Priority Score
(legally binding)

with partial scores based on:

Rarity red lists (IUCN, WWF),

Corology distribution size

Fragility population trend, birth rate, population size
Habitat selectivity generalist or specialist species

conservation Status red lists (IUCN, WWEF)

1=sCPS =14

pecies fokmess. ek




Indipendent
variables (l)

Functional distances from:

ELGS

IEIES

roads
railroads
urban areas
power lines

Digital elevation model and indirect
variables:

Elevation, slope, aspect
Ground roughness
Solar radiation (MJ/m?/day)

Landscape metrics (patch level):
fragmentation indexes
edge densities




Indipendent variables (ll):
habitat descriptors

Percentage of land cover class:

Crop fields

Rice crop fields

Horticulture and complex agricultural systems
Orchards and grapevines

Wet pastures

Livestock pastures

Grasslands-crop fields mixed areas
Coppice broadleaf forest

Mature broadleaf forest (hon-managed)
Coniferous forest

Mixed broadleaf and coniferous forest
Shrubs

Riverine vegetation

Wetlands vegetation

Sparse rock vegetation

Shrubs — forest mixed areas

Shrubs — abandoned agricultural land
Quarries and other anthropic environments
Dumps

Glaciers

Natural lakes

Artificial lakes and canals

Urbanised areas




Vegetation scored at habitat
level

(land use map classes)

Factor-based, expert-based
score

structure

distance from climax
floristic species richness
floristic species rarity
habitat peculiarity
wilderness level

Vegetation scores were used
as a thematic layer in the final
over/a(y with wildlife database

data (%)

V = (X, +X,+Xg+X,+X+Xg) / 6

1<x,<5



Results

96 different single-species habitat suitability models
(5 discarded): potential base for species-focused studies

Lepus timiadus
(Mountain hare)

Alcedo atthis
(Kingfisher)




Results

Class-level hotspots and potential distributions
(Amphibia)

Species Richness

SR* Priority value




Results

Class-level hotspots and potential distributions
(Sauropsida)

SR* Priority value
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Results

Class-level hotspots and potential distributions
(Aves)

Species Richness SR* Prio_rity value




Results

Class-level hotspots and potential distributions
WEINQEUEY

Species Richness Y coanr SR* Priority value
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Results
Total Wildlife Value (all species)
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SR* Priority value
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Is the model reliable?

percentage
Surface of SICs in on total
the study area study area |study area
(Km2) (%) surface
edium
igh
ery high
OTALE

percentage
on total
study area
(%) surface

percentage
on total

SICs in the

class of

species

richness auna_val

= Y EAEI N N
2|z
®
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surface of
ZPS (km2)

richness auna_val

edium

ery high
OTALE

51213 |2]|g|=

SIC + ZPS
SIC + ZPS surface |[surface study area
Kmz2) (Km2) (%) surface
medium

richness

fauna_val

low

o

3

[0}

(2]

—_
—

-0

—

Overlay with SCls
(“Habitats” Directive Sites of

Community Importance) and
SPAs (“Birds” EU Directive)

SClIs and SPAs should account
for high diversity values

Statistical “reliability”:
ROC analysis (average
predictive power)

Minimum value: 77.8%
(worse model)

Maximum accepted: 99.8%
(best non-overfitting model)

Average AUC 93.6 %
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Biodiversity and
conservation targets

assessment

Ecological modelling

GIS based statistical predictive models
useful to identify the most suitable
areas for the highest number of
species

The expert based approach

Participatory involvement of the
scientific community. Selected people
analyze the landscape assessing the
priority areas at taxon and general
level
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Fondazione Lombardia per I'Ambiente

Fine participatory rmapping
of PO pla]m olodiversity:
An examoJ e of

RegioneLombardia



http://www.flanet.org/Index.aspx
http://images.google.it/imgres?imgurl=http://www.fondazioneminoprio.it/img/Logo%2520regione%2520Lombardia%2520originale.jpg&imgrefurl=http://www.fondazioneminoprio.it/topframe.asp%3Fsez%3D&h=621&w=1160&sz=79&hl=it&start=1&tbnid=cuwQIa8Sgf1PIM:&tbnh=80&tbnw=150&prev=/images%3Fq%3Dregione%2Blombardia%2Blogo%26svnum%3D10%26hl%3Dit%26lr%3D%26sa%3DG
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Objectives

First step (2006-2007): identification of Priority
Areas for biodiversity conservation in Central
Padana Plain (15.000 km?2) according to the WWF
ecoregion-based conservation (ERBC) approach;
output maps 1: 100.000

Second step (2007-2008): support to every provincial
work (multiapproach) to create Ecological Networks
for the Central Padana Plain; output maps 1: 25.000
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Methodology

The procedure of identification of Priority
Areas is based on the consultation of experts
who have:

- a specific knowledge of a taxon, habitat or
ecological process;

- a good knowledge of all or a large part of the
whole study area.
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Experts affiliations
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: associations,
foundations
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(province, Region)
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Enti territoriali; 2

G L

WWF Fondazione Lombardia per I'Ambiente
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2. Identification of focal species,
habitats and ecological processes

Species, habitats and
ecological processes
that represent a good
model for the
conservation of entire
ecosystems in the
Padana Plain



http://www.flanet.org/Index.aspx

Fondazione Lombardia per I'Ambiente



http://www.flanet.org/Index.aspx

‘e."

WWF ondazione Lombardia per I"'Ambiente

Species Motivations

Pelobates fuscus insubricus Rare, localized, endemic, Annex II*
HD

Rana latastei Endemic, Annex Il HD, IUCN

Rana italica Endemic, common in well preserved
Appennine suitable habitats

Bufo bufo Common and widespread, migration
between wintering and breeding
sites

Triturus carnifex Annex Il HD, linked to the last

remnants of standing waters
habitats in the Padana Plain

Salamandrina perspicillata Endemic, Annex |l HD
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IMPORTANT AREAS:
MAMMALS

WWE

Fondazione Lombardia per I'Ambiente
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3. Priority Areas

They are selected by a GIS overlay process
of the taxon-specific important areas.

The scientific community decided

by a participatory action in plenary session
(47 people) the necessary number of layers
to be overlayed. This implies a

specific conservation goal (connectivity?)
and has

political consequences
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3 layers: Priority Areas



phase 2 (2007 — 2008)

Mapping 1:25.000

Identification of corridors
(Alpine — Mediteranean ERC)

Support to the provincial
ecological nets
design processes
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Intersezione tra aree N2000 (SIC + ZPS) e
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WWF (si considerano solo siti che intersecano il corridoio)




Percentuale di area
occupata da N2000
nei diversi livelli
di sovrapposizione

Numero di
livelli Percentua
sovrappo le di area
sti tra occupata
aree da N2000
| importanti

percentuale di livello occupata da N2000

numero di livelli di sovrapposizione di aree importanti
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LIVELLO DI
SOVRAPPOSIZIONE| -
TRA AREE AREA DEL LIVELLO DIf AREA N2000 PER [ PERC_N2000 PER| PERC_LEV SU
IMPORTANTI N2000 tot

702917,0070 33067,642 198,7971

414760,3030 27444,640 117,3014
258121,6430 42900,617 73,0013

193526,1070 107079,617
58687,6380 33978,617

54,7325
16,5979
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Conclusions: what should we choose [(®
for a large scale assesment 7 W

The expert based approach
Ecological modelling (and participatory tools)

Needs very good and detailed data sources Allows the use of a synthesis knowledge

Subjective and dependent on the expert quality
The method is objective and number

Experts test one each other, but gap analyses are
Modelisation should be tested necessary anyway

Precision limit dependent on the scale of work
It can be locally even more precise than requested (and reasoning)

It needs "critical sense" It needs "critical sense"

conclusions

At large scale datasets and checklists
often lack.In such situation the
If the best data sources and databases are expert based approach could be the
available, the method can be preferred most suitable choice




a) You suddenly find yourself in the situation of
being the responsible for the conservation of
the hermelin (Mustela herminea, Mustelidae)
outside protected areas in Piedmont. You do
not have any distribution data on species and
population but you have a lot of information on
ecology and ethology of the species. Piedmont
has very good and precise data on cartography
and habitats. What do you do?




b) You suddenly find yourself in the
situation of being the responsible for the
conservation of the marmot (Marmota
marmota, Sciuridae ) outside protected
areas in Piedmont. You do not have
distribution data on the species in those
areas but you have very precise
localisations of marmots in Gran Paradiso
National Park (Piedmont side). You don’t
have any information on ecology and
ethology of the species. Piedmont has very
good and precise data on cartography and
land use. What do you do?




* ¢) You suddenly find yourself in the situation of
being the responsible for the general
biodiversity assessment in the Serengeti
ecosystem. A lot of data on species and
population dynamics are present (Serengeti is
Investigated by at least 50 years) and you
have a very few, or null, GIS data on land use
and land cover, vegetation map eftc...

What do you do?



d) You suddenly find yourself in the situation of
being the responsible for the conservation of
the a new species you have just found in a
small protected area in the Indonesian forest.
You do not have distribution data on the
species in those areas neither any information
on ecology and ethology of the species. There
IS no cartography at all, there.

What do you do?



ETHOLOGY

DISTRIBUTION [ECOLOGY GIS HABITAT
TARGET DATA KNOWN DATA SOLUTION
Mustela
herminea no yes yes ??
Marmota yes
marmota yes, elsewhere no (Piedmont) ??
expert based yes
Serengeti (CIAEETS) (focal species) NO ?7?
new
species
(indonesian
forest) NO NO NO ?7?




ETHOLOGY

DISTRIBUTION [ECOLOGY GIS HABITAT
TARGET DATA KNOWN DATA SOLUTION
mono-specific
Mustela ecological
herminea no yes yes modelling
mono-specific
ecological
Marmota yes modelling (habitat
marmota yes, elsewhere no (Piedmont) sampling model)
expert based Yes expert based
Serengeti (50 years) (focal species) NO approach
new
species census and
(indonesian fundamental
forest) NO NO NO research
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