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1. Module 1 - Introduction

1.1 Welcome

WELCOME [ o 127

Module 8:
Biodiversity accounting
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1.2 Module units

MODULE 8: BIODIVERSITY ACCOUNTING Page2/51 () SeeA

. The biodiversity accounting module will take you through four units, as listed below.
Module units We recommend completing these units in order.

Unit 1: Unit 2:
Biodiversity Compilers
accounting

Unit 3:
Data providers

Unit 4:
Review

® Basic concepts for
® What is it? measuring
® Why do we need it? biodiversity.
® What does it ® Steps for compiling

©® Concepts

©® Biodiversity
accounting
information uses.

® Data options,
examples and
issues.

® Quiz
® Summary

look like? biodiversity
® Expertise and data accounts.
required.

1.3 Module objectives

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 1: BIODIVERSITY ACCOUNT Page 3/51 °SEEA

Module objectives

After completing the SEEA Biodiversity Accounting module you will be able to:
Understand the importance of
biodiversity accounting

Consider biodiversity in the SEEA
context

Understand the basic concepts behind
measuring biodiversity

Follow the steps to compile a
biodiversity account

Understand the data options and
sources for biodiversity accounting
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1.4 What is Biodiversity Accounting?

MODULE 8

w

1: BIODIVERSITY ACCOUNT Paged/st () seen

What is biodiversity accounting?

Biodiversity accounting contains detailed data on ecosystem areas
¢ ind all recorded information on biodiversity

e extent account)

Biodiversity accounts provide spatially-detailed information on species
diversity such as, abundance, richness, conservation status, and other
characteristics (e.g., health).

In addition, spatially detailed summary statistics (index) on species
diversity (used in condition ’

Hover over the highlighted words to learn more.

Explanation 1 (Slide Layer)

COUNT Page4/51 () seEA

The extent account is a map of important ecosystems in a country.

It can be used to calculate indicators of ecosystem diversity as it
a captures some information on ecosystem diversity. Therefore it can
be considered the basis for an initial account of biodiversity.

Biodiversity accounts provide spatially-detailed information on species
diversity such as, abundance, richness, conservation status, and other
characteristics (e.g., health).

In addition, spatially detaile;
diversity (used in condition accounts).

Hover over the highlighted words to learn more.
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Explanation 2 (Slide Layer)

IVERSITY ACCOUNTING, UNIT 1: BI
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What is biodiversity accounting?

Biodiversity.accounting.contains detailed data on ecosystem areas

Biodiversity accounts provide spatially-detailed informatios Summary statistics are generated from the
diversity such as, abundance, richness, conservation status, 11707 EH oS ST e
characteristics (e.g., health). As an index, they provide an indicator of overall

! biodiversity and information on the condition of an

In addition, spatially detailed summary statistics (z . ecosystem.

diversity (used in condition accounts).

Hover over the highlighted words to learn more.

a|TY INFTIN T 4- )1

NG, UNIT 1: BI(

ACCOUN

OUNT Page 5/51 o SEEA

Importance of biodiversity accounting

Creating biodiversity accounts is important since biodiversity plays a vital role in the
environment and the economy.

This is why we need to create biodiversity accounts: ; )
® To compare trends in biodiversity with economic and social activity.in : spatially explicit manner. |
® To connect biodiversity information with other SEEA E e ondition, services supply). ’
® To meet global commitments under the Convention on Biclogical Diversity’s (CBD) Strategic Plan

e To suppor:t sustainable development

Hover over the highlighted keywords to learn more.
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Explanation 1 (Slide Layer)
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Importance of biodiversity accounting

Creating biodiversity accounts is important since biodiversity plays a vital role in the

environment and the economy. Biodiversity accounting, firaugh

the SEEA EEA framework,
allows trends in biodiversity
(and the benefits it provides) to
be compared with economic and

This is why we need to create biodiversity accounts:
@ To compare trends in biodiversity with economic and social activity. i

spatially explicit manner.

® To connect biodiversity information with other SEEA E A accounts E(conqu_ ces supply). ! social activity in a spatially explicit
® To meet global commitments under the Convention on Biological Diversity’s (CB D) Strategic Plan manner. This helps users to under-

for Biodiversity (2011 — 2020) ) > stand trade-offs and synergies and
@ To suppo sustainable development inform policy decisions.

Hover over the highlighted keywords to learn more.

Explanation 2 (Slide Layer)
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Importance of biodiversity accounting

Creating biodiversity accounts is important since biodiversity plays a vital role in the
environment and the economy.

This is why we need to create biodiversity accounts:

@ To compare trends in biodiversity with economic and sodj

® To connect biodiversity information with other SEEA E

® To meet global commitments under the Convention on B;
for Biodiversity (2011 — 2020)

@ To support sustainable development

spatially explicit manner.

ces supply).
Strategic Plan

: e : Biodiversity accounts provide the information required to
Hover over the highlighted keywords to learn more. 1cc) oo/ o1 Sl il ol oo e e
other accounts in the SEEA framework.
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Explanation 3 (Slide Layer)
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Importance of biodiversity accounting

Creating biodiversity accounts is important since biodiversity plays a vital role in the
environment and the economy.

This is why we need to create biodiversity accounts:

@ To compare trends in biodiversity with economic and social activity. i

® To connect biodiversity information with other SEEA E

® To meet global commitments under the Convention on B;
for Biodiversity (2011 — 2020)

@ To suppor

spatially explicit manner.
accounts {conditi es supply). ]
cal sity’s (CBD) Strategic Plan

sustainable development

: : Internationally, the CBD'’s Strategic Plan for Biodiversity
Hover over the highlighted keywords to learn more. (2011 — 2020) provides a vision for fully valuing and integrating
biodiversity into national decision making, and taking concrete
actions to reverse biodiversity loss during the next decade.
Biodiversity accounting provides a framework to accomplish this.

Explanation 4 (Slide Layer)
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Importance of biodiversity accounting

Creating biodiversity accounts is important since biodiversity plays a vital role in the
environment and the economy.

This is why we need to create biodiversity accounts:

@ To compare trends in biodiversity with economic and sodj

® To connect biodiversity information with other SEEA E

® To meet global commitments under the Convention on B;
for Biodiversity (2011 — 2020)

@ To support sustainable development

spatially explicit manner.

ces supply).
Strategic Plan

Understanding trends and impacts on biodiversity, as well as the
benefits it provides, can support more sustainable decision making.

Hover over the highlighted keywords to lear
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1.6 Biodiversity Accounting Representation

Biodiversity accounting representation

What does a biodiversity account look like?

It is good to note that a biodiversity account is
useful for bringing together data on spedies and
ecosystems from many sources.

Biodiversity accounts can be represented using
maps and tables (as shown in the figure) that
contain spatial information on ecosystems, species
data (abundance, richness, classifications, etc.),
index, reference, closing, opening, and net change.

Explore the highlighted boxes with the
cursor for more information about index and
reference sections.

Explanation 1 (Slide Layer)
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Maps

Ecosystems

. Species 3

Species 2

. Species 1

Biodiversity accounting representation

What does a biodiversity account look like?

It is good to note that a biodiversity account is
useful for bringing together data on spedies and
ecosystems from many sources.

Biodiversity accounts can be represented using
maps and tables (as shown in the figure) that
contain spatial information on ecosystems, species
data (abundance, richness, classifications, etc.),
index, reference, closing, opening, and net change.

Explore the highlighted boxes with the
cursor for more information about index and
reference sections.

Maps

Ecosystems

Species 3
N
Species 2
- -
~._ Species 1
— ™
- N

Species data:

- abundance

- richness

- classification

- conservation status
- characteristics

= .

Page 6/51 o SEEA

Tables
Priority ies
Species 1 Species 2 Species 3 Species ...
Pop. | Ecosys. | Pop. | Ecosys. [ Pop. [ Ecosys. | Pop. | Ecosys.
Area Area Area Area Index
Reference
Opening
Closing
Net
change
Page 6/51 OSEEA
Species data:
- abundance
|:> - richness
- classification
e ind provid the 0 0
on biodive o info e conditio 0
Tables
Priorit
Species 1 Species 2 Species 3 Species ...
Pop. | Ecosys. | Pop. | Ecosys. | Pop. [ Ecosys. | Pop. | Ecosys.
Area Area Area area | index
Reference
Opening
Closing
Net
change
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Explanation 2 (Slide Layer)
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Biodiversity accounting representation

What does a biodiversity account look like? Maps Species data:
- abundance

It is good to .not‘e that a biodiversity acco.unt is . Ecosystems [:> d"?;‘i’ﬁs; -
useful for bringing together data on spedies and S S - conservation status

4 - characteristics
ecosystems from many sources. i

4

. Species 3
Biodiversity accounts can be represented using
maps and tables (as shown in the figure) that

contain spatial information on ecosystems, species Tables
data (abundance, richness, classifications, etc.), e oy v .
index, reference, closing, opening, and net change. Pop. | Ecosys. | Pop. | Ecosys. [ Pop. [ Ecosys. [ Pop. | Ecosys.
Area Area Area Area Index

Reference
Explore the highlighted boxes with the Opening
cursor for more information about index and i
reference sections. e A A de bes a reference condition as one o

d bance. Howeve ome conte be d od

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 1: BIODIVERSITY ACCOUNT Page 7/51 °SEEA

Biodiversity account data and expertise requirements

Compiling biodiversity accounts requires determining key policy questions and
goal of the biodiversity account, list of key or priority species, list of main data
sources, and expertise required to mobilize data and plug the gaps.

Policy and goal

To learn more about these requirements, please take a look at the figure.

Click on each section to learn more.

Key or priority £ W =101 (7651,

species account BipaiEz

Data
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Explanation 1 (Slide Layer)
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Biodiversity account data and expertise requirements

Compiling biodiversity accounts requires determining key policy questions and
goal of the biodiversity account, list of key or priority species, list of main data
sources, and expertise required to mobilize data and plug the gaps.

Policy and goal

To learn more about these requirements, please take a look at the figure.

Click on each section to learn more.

Biodiversity - the diversity of ecosystems, species and genes -
plays an essential role in supporting human well-being. Biodiversity
helps maintain functioning and resilient ecosystems that in turn Key or priority Biodiversity
deliver ecosystem services such as food, the regulation of our species account
climate, aesthetic enjoyment and other cultural benefits. |, i

The biodiversity account will be restricted to a subset of key
species for which data are available. The species chosen also
depend on what features of biodiversity are of greatest interest and
the objective of the biodiversity account.

Data

Explanation 2 (Slide Layer)
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Biodiversity account data and expertise requirements

Compiling biodiversity accounts requires determining key policy questions and
goal of the biodiversity account, list of key or priority species, list of main data
sources, and expertise required to mobilize data and plug the gaps.

Policy and goal
To learn more about these requirements, please take a look at the figure. Gherda

Click on each section to learn more.

Information on key or priority species:
Species classifications (family, genus)
Species measures (ranges, richness, population counts Key or priority Biodiversity
over time) species account
Characteristics (e.g., habitat, specialist/generalist, health) ~  |REEE i
Conservation status

Extent account or some form of spatial infrastructure for
ecosystems using spatial units is useful because information
needs to be assigned to ecosystems in a spatially explicit manner.
Ideally, the spatial units are described in the extent account. Data
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Explanation 3 (Slide Layer)
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Biodiversity account data and expertise requirements

Compiling biodiversity accounts requires determining key policy questions and
goal of the biodiversity account, list of key or priority species, list of main data
sources, and expertise required to mobilize data and plug the gaps.

Policy and goal
To learn more about these requirements, please take a look at the figure. &) 2

Click on each section to learn more.

Expertise
® Species measurement

® Biophysical modeling, GIS Key or priority
® |[ndicator development
® Statisticalanalysis N S

Data

Explanation 4 (Slide Layer)
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Biodiversity account data and expertise requirements

Compiling biodiversity accounts requires determining key policy questions and
goal of the biodiversity account, list of key or priority species, list of main data
sources, and expertise required to mobilize data and plug the gaps.

Policy and goal

To learn more about these requirements, please take a look at the figure.

Click on each section to learn more.

Data may be available from a variety of sources. International
reporting commitments to multilateral environmental agreements

require parties to report, for example, on fauna species in important Key or priority
wetland sites as part of the Ramsar Convention. species

Data
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1.8 Module units

MODULE 8: BIODIVERSITY ACCOUNTING Page8/51 °SEEA

. The biodiversity accounting module will take you through four units, as listed below.
Module units We recommend completing these units in order.

Unit 1:
Biodiversity
accounting

Unit 2: Unit 3:
Compilers Data providers

Unit 4:
Review

® Basic concepts for ©® Concepts
measuring ® Biodiversity
biodiversity. accounting
® Steps for compiling information uses.
biodiversity ® Data options,
accounts. examples and
issues.

® Quiz
® Summary

® What is it?
® Why do we need it?
® What does it
look like?
® Expertise and data
required.

1.9 Unit 2

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 9/51 °SEEA

Unit 2: Compilers

In this unit, we will learn the basic concepts for measuring biodiversity
and the basics for compiling biodiversity accounts.

Let's move on and start learning.
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1.10 Biodiversity in the SEEA-EEA
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Biodiversity in the SEEA-EEA

To get started with the concepts behind biodiversity, we quote the
following statement from the Convention on Biological Diversity (CBD) -
United Nations report issued in 1992,

“Biological diversity means the variability among living organisms from all
sources including, inter alia, terrestrial, marine and other aquatic ecosystems
and the ecological complexes of which they are part; this includes diversity
within species, between species and of ecosystems”.

MODULE 8

w

Biodiversity in the SEEA EEA

The three components in the SEEA EEA for biodiversity are as follows:
® Ecosystem diversity,

® Species diversity, and

® Genetic diversity.

The measurement of biodiversity is focused on the assessment of diversity of
species, although changes in the diversity of ecosystems is also an important
output, derived from the measurement of changes in ecosystem extent and
condition. The genetic diversity could be captured, but is not given a specific
consideration due to the complexity involved in measuring this aspect of
biodiversity.

Page 10/51 ° SEEA

Convention on
Biological Diversity

Page 11/51 o SEEA

Ecosystem Species

diversity diversity

Genetic
diversity
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1.12 Biodiversity in the SEEA-EEA

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 12/51 °SEEA

Biodiversity in the SEEA EEA

How do we measure biodiversity for inclusion in ecosystem accounts?
As mentioned previously, in general assessment of biodiversity considers the

diversity of ecosystems and spedies, in the biodiversity account, we focus on Ecosystem SPGCieS
species diversity. diversity diversity
These are the main reasons to focus on species diversity in the biodiversity

account:

® Ecosystem diversity is largely already covered in the extent account.

® The conservation and sustainable use of spedies is addressed through a
number of biodiversity-related multilateral environment agreements and
national policies on biodiversity.

@ Spedies are relatively conspicuous.

® There is considerable research on spedies, decades of science on the
measurement of species, and many countries have long-term monitoring
programs for species.

@ Spedies are often used as a surrogate for biodiversity in general.

Genetic
diversity

Hover over the highlighted keywords in the figure to learn more.

Explanation 1 (Slide Layer)
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Biodiversity in the SEEA EEA

Ecosystem diversity is captured (to some
2 AT CRTEBNIEHUR SU I RS Sy s degres) bythe extent account it reflects the
As mentioned previously, in general as¢ heterogeneity of ecosystems found in an area
diversity of ecosystems and spedies, in (e.g., number and extent of ecosystem types Ecosystem Species

spedies diversity. R e, diversity diversity
These are the main reasons to focus on species diversity in the biodiversity
account:

@ Ecosystem diversity is largely already covered in the extent account.

® The conservation and sustainable use of species is addressed through a
number of biodiversity-related multilateral environment agreements and
national policies on biodiversity.

@ Spedies are relatively conspicuous.

® There is considerable research on spedies, decades of science on the
measurement of species, and many countries have long-term monitoring
programs for species.

® Spedies are often used as a surrogate for biodiversity in general.

Genetic
diversity

Hover over the highlighted keywords in the figure to learn more.
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Explanation 2 (Slide Layer)
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Biodiversity in the SEEA EEA

How do we measure biodiversity for inclusion in ecosystem accounts?
As mentioned previously, in general assessment of biodiversity considers the

diversity of ecosystems and spedies, in the biodiversity account, we focus on Ecosystem Species
spedies diversity. diversity diversity
These are the main reasons to focus on species diversity in the biodiversity

account:

® Ecosystem diversity is largely already covered in the extent account.

@ The conservation and sustainable use of species is addressed through a
number of biodiversity-related multilateral environment agreements and
national policies on bigdiyersity

+tic
arsity

1.13 Biodiversity Measurements

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 13/51 OSEEA

Biodiversity measurement

Which measure of species biodiversity should be used?

Biodiversity accounts use several measures for spedies, like species
abundance and richness (abundance is more sensitive than spedies richness).
In addition, there are other useful measures such as species characteristics
and conservation status that can be used for species measures.

Click on each measure to learn more.

[ I I I

Special Conservation

Abundance Richness e o
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Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity measurement

Which measure of species biodiversity should be used?

Biodiversity accounts use several measures for spedes, like spedies

abundance and richness (abundance is more sensitive than species richness).

In addition, there are other useful measures such as species characteristics
and conservation status that can be used for species measures.

Click on each measure to learn more.

Page 13/51 OSEEA

The abundance of a species in danger will decrease
long before the species is no longer detected.

Abundance is therefore more sensitive than species
richness.

Special

Richness characteristics

Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity measurement

Which measure of species biodiversity should be used?

Biodiversity accounts use several measures for spedes, like spedies

abundance and richness (abundance is more sensitive than species richness).

In addition, there are other useful measures such as species characteristics
and conservation status that can be used for species measures.

Click on each measure to learn more.

Conservation
status

Page 13/51 OSEEA

Species richness is the most common measure of
species diversity, but species richness also does not
differentiate between healthy and threatened populations
of species.

Example of issue: ecosystems that have been invaded
by alien species have an increased species richness!
Simply measuring species richness will also mask
declines in populations of individual species.

[ T

Special

Abundance characteristics

Conservation
status
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Explanation 3 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity measurement

Which measure of species biodiversity should be used?

Biodiversity accounts use several measures for spedes, like spedies
abundance and richness (abundance is more sensitive than species richness).
In addition, there are other useful measures such as species characteristics
and conservation status that can be used for species measures.

Click on each measure to learn more.

Page 13/51 OSEEA

While the biodiversity account must include fundamental
information on species biodiversity, some aspects of the

species characteristics may also be useful to record.
For example, a measure of species health.

Abundance Richness

Explanation 4 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity measurement

Which measure of species biodiversity should be used?

Biodiversity accounts use several measures for spedes, like spedies
abundance and richness (abundance is more sensitive than species richness).
In addition, there are other useful measures such as species characteristics
and conservation status that can be used for species measures.

Click on each measure to learn more.

Conservation
status

Page 13/51 OSEEA

Another piece of useful information is the species’
conservation status. Recording this provides
information on the stock of species and is important
for monitoring progress towards conservation goals.

A standardized way of assessing extinction risk is the
IUCN's extinction categorization (e.g., endangered,
critically endangered, extinct in the wild ...).

[ I T

Special

Abundance Richness characteristics
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1.14 Biodiversity Measurements

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 14/51 OSEEA

Biodiversity measurement

How do we select species to prioritize?

To prioritize the species to be measured, we need to base our selection on
spedific criteria. Which criteria should be used depends on the goal of the
biodiversity account. For example, rare species may be the focus of
conservation, but common species are more important for the functionality of
communities and are more likely to be significant contributors to ecosystem
services.

Given that the collection of species measures is resource intensive, however,
how should we prioritize species for inclusion in the biodiversity accounts?

Click here for some examples of possible criteria that
could be used to prioritize species for inclusion.

Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 14/51 OSEEA

Biodiversity measurement

How do we select species to prioritize?

To prioritize the species to be measured, we need to base our selection on
spedific criteria. Which criteria should be used depends on the goal of the
biodiversity account. For example, rare species may be the focus of
conservation, but common spedies are more important for the functionality of
communities and are more likely to be significant contributors to ecosystem
services.

Given that the collection of species measures is resource intensive, however,
how should we prioritize spedies for inclusion in the biodiversity accounts?

Click here for some examples of possible criteria that
could be used to prioritize species for inclusion. i

Species that directly deliver particular ecosystem services (e.g. pollinators)
Economically important species (e.g. game species related to tourism)
Culturally important species (e.g. sacred plants/animals)

Ecologically important species (e.g. keystone species)

Endemic species

Threatened species with a risk of extinction in the wild

Species selected should represent different taxonomic and trophic groups
(e.g. mammals, birds etc.)
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1.15 Biodiversity Measurements
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Biodiversity measurement

How do we select which species to prioritize?

We're going to focus on two criteria that are used in prioritizing the selection
of ecosystem spedies.

axonomic groups:
Refers to the units that designate an organism to a particular rank
on shared characteristics.

" REFErS 16 g Tével an organism occupies in a food chain.

Hover over each group to learn more.

Explanation 1 (Slide Layer)
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Biodiversity measurement

How do we select which species to prioritize?

We're going to focus on two criteria that are used in prioritizing the selection
of ecosystem species.

Taxonomic groups are how scientists categorize
. life. Recording species across different taxonomic

IC SRR groupsiranks will make the species account more

representative of biodiversity,

in particular having species from different classes.

Xonomic group

The different ranks in this group are:
Kingdom, e.g. animals
Hover over each group t . 2/l et
Class, e.g. mammals, birds, amphibians
Order, e.g. camivores
Family, e.g. cats
Genus, e.g. panthers
Species, e.g. lions

Page 15/51 o SEEA

Page 15/51 o SEEA
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Explanation 2 (Slide Layer)

Page 15/51 ° SEEA

Biodiversity measurement

How do we select which species to prioritize?

We're going to focus on two criteria that are used in prioritizing the selection
of ecosystem species.

Trophic groups refer to the level a species
occupies in a food chain in an ecosystem. For
> example, plants use sunlight to produce their own
food and are, in turn, eaten by animals known as
herbivores. Herbivores are then hunted by animals
that eat other animals known as carnivores.
In addition, there are carnivores that eat other
carnivores. Trophic levels are part of how an
Hover over each group t -2 =i e e
decline in ecosystem condition.

| Taxonomic groups:
Refers to the units

The different levels in this category are:

® Producers, i.e. plants

® Consumers, i.e. animals that eat plants
(herbivores) or other animals (carnivores)

® Decomposers, i.e. organisms that break down
dead plants and animals

Page 16 /51 ° SEEA

Biodiversity measurement

How do we communicate measures of biodiversity?

In SEEA biodiversity accounting there are measures that are the actual
measurement of a state, quantity, or process, derived from observations
or monitoring, (e.g. counts of individuals in an area). Sometimes, several
measures can be combined in a particular way to derive an index, a
particular type of indicator.

Thus, in brief:

® Measure is the phenomenon to be measured in a data set and are the
basis for deriving indicators.

® Indicator is a data element that represents statistical data for a
spedified time, place, and other characteristics.

® Indexis composed when a number of measures or indicators is

combined.

Click here to learn about an example of
| communicating measures of biodiversity.
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Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 16/51 osEEA

Biodiversity measurement

How do we communicate measures of biodiversity?

In SEEA biodiversity accounting there are measures that are the actual
measurement of a state, quantity, or process, derived from observations
or monitoring, (e.g. counts of individuals in an area). Sometimes, several
measures can be combined in a particular way to derive an index, a
particular type of indicator.
Thus, in brief:

® Measure is the phenomenon to be measured i For example, thg Red List Index for I:?irds
shows changes in threat status over time,

baSi? for deriving indicators. obtained through a specific formula.
® Indicator is a data element that represents sta Indices, like those of the Red List, make
specified time, place, and other characteristics. /o8-y ool lie el o [fan )
® Indexis composed when a number of measur their ability to communicate processes

combined. in a way that's easy to understand. They
> include some very popular social and
Click here to learn about an examp ecological indicators, for example, the

communicating measures of biodiversity. 2l e s e R
Planet Index.

1.17 Biodiversity Measurements

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 17 /51 OSEEA

Biodiversity measurement

How do we use data and information in biodiversity accounts?

The data recorded for compiling biodiversity accounts are both measures and indicators. The measures are the
main data in the biodiversity account, comprising the opening and closing spedies information. The information
contained within the biodiversity account can be summarized with one or more indicators.

Click on either measures or indicators to learn more about their role in the biodiversity accounts.

Measures Indicators
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Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 17/51 OSEEA

Biodiversity measurement

How do we use data and information in biodiversity accounts?

The data recorded for compiling biodiversity accounts are both measures and indicators. The measures are the
main data in the biodiversity account, comprising the opening and closing species information. The information
contained within the biodiversity account can be summarized with one or more indicators.

Click on either measures or indicators to learn more about their role in the biodiversity accounts.

Indicators

Measures ...

® They consist of opening and closing measures for species richness,
abundance or other information for priority species over a specific period.

® May be supplemented with information on the sources of any additions
(e.g. births) and reductions (e.g. migrations or deaths).

Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 17/51 OSEEA

Biodiversity measurement

How do we use data and information in biodiversity accounts?

The data recorded for compiling biodiversity accounts are both measures and indicators. The measures are the
main data in the biodiversity account, comprising the opening and closing species information. The information
contained within the biodiversity account can be summarized with one or more indicators.

Click on either measures or indicators to learn more about their role in the biodiversity accounts.

Measures

Indicators ...

® Provide an overall headline indicator (output indicator) of species diversity.

® The output indicators captured from biodiversity accounts can link information on
biodiversity to the ecosystem condition account (or progress to policy goals).

® Constructing an index from relevant information in the biodiversity account can
generate a biodiversity output indicator for the ecosystem condition account.
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1.18 Biodiversity Index

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity index

A biodiversity index is a mathematical measure for quantifying
spedies diversity in a community. In this unit, we will address the
Shannon Index and species evenness (or equitability) as two
quantitative mathematical measures to reflect the biodiversity
index of different types of spedies in a particular environment.

The Shannon Index can summarize information on all the
biodiversity information recorded in the biodiversity account as a
single indicator of species diversity.

Diversity indices provide more information about community
composition than simply species richness (the number of species
present). They also take the relative abundances of different

species (the evenness of species) into account.

Click on each measure to learn more.

Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity index

A biodiversity index is a mathematical measure for quantifying

spedes diversity in a community. In this unit, we will address the

Shannon Index and species evenness (or equitability) as two
quantitative mathematical measures to reflect the biodiversity
index of different types of species in a particular environment.

The Shannon Index can summarize information on all the
biodiversity information recorded in the biodiversity account as a
single indicator of species diversity.

Diversity indices provide more information about community
composition than simply species richness (the number of species
present). They also take the relative abundances of different

spedies (the evenness of species) into account.

Click on each measure to learn more.

Page 18/51 OSEEA

Page 18/51 o SEEA

The Shannon Index can be represented by the following
formula: r

—Z;) (p;)

Where, =
H'’ is the Shannon index;
* R is the total number of species in the sample;
® In is the natural logarithm;
® piis the proportion of individuals in the ith species in the
sample.

Maximum value depends on number of species = In(R).

Source: Shannon, C.E. (July and October 1948), "A mathematical theory of
communication,” Bell System Technical Journal, 27- 379423 and 623-656
Xauioon ok 2

http://www.tiem.utk edu/~gross/bioed/bealsmodules/shannonDI html
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Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity index

A biodiversity index is a mathematical measure for quantifying
spedies diversity in a community. In this unit, we will address the
Shannon Index and species evenness (or equitability) as two
quantitative mathematical measures to reflect the biodiversity
index of different types of spedies in a particular environment.

The Shannon Index can summarize information on all the
biodiversity information recorded in the biodiversity account as a
single indicator of species diversity.

Diversity indices provide more information about community
composition than simply spedies richness (the number of spedies
present). They also take the relative abundances of different

species (the evenness of species) into account.

Click on each measure to learn more.

1.19 Biodiversity Account Exercise

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity account exercise

Let’s practice calculating some of the information you have learned so far.

In the following exercise we will determine both the biodiversity

(Shannon Index) and species evenness for three forest ecosystem assets (EAs).

For that, we will use the following data and tables as shown:

® Species map that depicts the Ecosystem Accounting Area (EAA) in study
with its Ecosystem Assets (EAs). For the three forest EAs (EA02, EAO5and

EA10) details about the population of spedies is provided.

© There are only three species analyzed (A, B and C) and their counts are

presented in the species map for the forest EAs.

@ Species table that will be used for recording the information on each specie ‘gﬂj

in each EA.

® Summary table will be used to record the Shannon Index and the species

evenness.

Let’'s move on and learn about the steps required for the exercise.

Page 18/51 ° SEEA

Shannon index

Species evenness (or equitability) can be represented by the
following formula:

e
HT In(R)

Where,
® Ey is the equitability factor, with a value between 0 and 1,
where 1 is complete evenness;
* R is the number of species in the sample;
® In is the natural logarithm.
* H'is the Shannon diversity index value.

itk.edu/~gross/bioed/bealsmodules/shannonDl html
nd G, R.Townsond. 1896, Ecalogy als, Populations.
ion. Blackwell Science Ltd., Cambr . MA

Page 19/51 o SEEA

] ]
EAO2

(A=40, =10, C=25) _|
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1.20 Biodiversity Account Exercise

_LE 3|ODIVERSIT CC \C T2 3 LER Page 20/ 51 OSEEA

Species Map

Biodiversity account exercise

Based on the given data and tables, we need to follow the following steps to
determine both the biodiversity (Shannon Index) and species evenness.

Steps:

1. Record species population data in appropriate cells in a spedies table for
each forest EA.

2. Using formulas provided, calculate a Shannon Index value and the
spedies evenness for each forest EA.

3. Record this in the summary table.

_
Alright, let’s go ahead and do some math. TR s
.
e

Species (4]
Species (8]
Species (€)

species (3]
Species (8)
Species (C)

Summary Table
3

Evenness

[£A02 = Forest tree cover
[EA05 = Forest tree cover
[EA10=Forest tree cover

1.21 Biodiversity Account Exercise
(Drag and Drop, 10 points, 1 attempt permitted)

E 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILER Page 21 /51 OSEEA
Species Map

Biodiversity account exercise eaot TR R

&, (A=40, B=10, C=25) |

Calculate Shannon Index and evenness for three forest EAs:

The first step is to record species population data from the species map in its
appropriate cells in the spedies table for each forest EA. Transfer the counts of
individuals for each species from the map to the species table for EA02, EA05
and EA10.

Drag the numbers to their correct positions (in the white fields)
and hit “OK”.
Species Table
EA Individuals P In(p)| pi*In(p)
EA02 = Forest tree cover
Species (A)
Species (B) 40|
Species (C) 10}
EAOS = Forest tree cover 25)
Species (A)
Species (8)
Species (C)
EA10 = Forest tree cover
Species (A)
Species (B)
Species (C)

EA10

G188

| i
(A=30, B=20, C=15)

: )
|

SIS
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Drag Item Drop Target

Picture 4 Rectangle 1
Picture 5 Rectangle 2
Picture 6 Rectangle 3

Drag and drop properties

Snap dropped items to drop target (Stack random)

Delay item drop states until interaction is submitted

Feedback when correct:
This is the correct solution.
Feedback when incorrect:

Take a look at the solution.
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Very good! (Slide Layer)

VERSITY ACCOUNTING, UNIT 2: COMPILERS Page 21/51 °SEEA

Species Maj
Biodiversity account exercise N - i i }
) (A=40, 8210, C=25)
r e
Calculate Shannon Index and evenness for three forest EAs: |ET
The first step is to record species population data from the species map in its Very good!

appropriate cells in the spedies table for each forest EA. Transfer the counts of
individuals for each species from the map to the species table for EA02, EA05
and EA10.

This is the correct solution.

Drag the numbers to their correct positions (in the white fields)
and hit “OK”.
Species Table
EA Individuals| P In(p)| pi*In(p)
EA02 = Forest tree cover
Species (A)
Species (B)
Species (C)
[EAOS = Forest tree cover
Species (A)
Species (B)
Species (C)
EA10 = Forest tree cover
Species (A)
Species (8)
Species (C)

wm

Not quite right. (Slide Layer)

ACCOUNTING. UNIT 2: COMPILERS Page 21/ 51 °SEEA

Species Map
Biodi : t S | Do
iodiversity account exercise e AR
) (A=40, 8=10,C=25) ||
Calculate Shannon Index and evenness for three forest EAs:
[eaca
The first step is to record species population data from the species map in its
appropriate cells in the spedies table for each forest EA. Transfer the counts of igjto:o
individuals for each species from the map to the species table for EA02, EA05 =17 ’
and EA10. (=12
; {EAOG
Drag the numbers to their correct positions (in the white fields) EAO7
and hit “OK”. = _._;Eﬂ‘”
Species Table EA10 EA11
EA Individuals| P In(p)| pi*In(p) 20 E i
EAO2 = Forest tree cover 15§ (A=30, B=20, |
Species (A) Aﬂi Tttt .
Species (B) 10, | i X
Species (C) 2ﬂ| Not qmte rlght.
EAOS = Forest
L Speci::A) = zgl Take a look at the solution.
Species (8) 17, 20|
Species (C) 12_! 17
EA10 = Forest tree cover 12|
Species (A) Ql
Species (8) __2!’
Species (C) g
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1.22 Biodiversity Account Exercise

(Drag and Drop, 10 points, 1 attempt permitted)

Page 22/ 51 o SEEA

Species Map
Biodiversity account exercise _J e . ECCE
ag, (A=40, B=10, C=25)
Good, now you have transferred the individual counts, so we need to sum the | 1
total number of individuals (A + B + C) for EA02, EAO5 and EA10 respectively. EAOS
‘ EAOS
Drag the total of individuals for each EA to their fields and hit “OK”. (;270’
|l R
1 EAOS
[EAO7
Species Table EA10
EA Individuals p|  In(p)| pin(p) T
EA02 = Forest tree cover J (A=~30, B=20, C=15; |
Species (A) 40| 65| T T T
Species (8) 10
Species (C) 25
A0S = Fores res cover E—
Species (A) 20
Species (8) 17,
Species (C) 1
EA10 = Forest tree cover
Species (A) 30
Species (8) 20} ‘ ‘
Species (C) 15 —
[ ]
Drag Item Drop Target
Picture 4 Rectangle 1
Picture 5 Rectangle 2
Picture 6 Rectangle 3

Drag and drop properties

Snap dropped items to drop target (Stack random)

Delay item drop states until interaction is submitted

Feedback when correct:
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This is the correct solution.
Feedback when incorrect:

Take a look at the solution.

Very good! (Slide Layer)

Biodiversity account exercise

Good, now you have transferred the individual counts, so we need to sum the
total number of individuals (A + B + C) for EA02, EA05 and EA10 respectively.

For example for EAQ2, the total sum is 40 + 10 + 25 =75.

Drag the total of individuals for each EA to their fields and hit “OK”.

Species Table
EA Individuals| Pi In(p)| pi*In(p)
EA02 = Forest tree cover B
Species (A) 40| 65
Species (B) lj
Species (C) 25
|EADS = Forest tree cover ] =
Species (A) 20|
Species (8) 17
Species (C) 12
EA10 = Forest tree cover
Species (A) 30)
Species (8) 20|
Species (C) 1_5{

Species Maj

Page 22 /51 o SEEA

4,

(A=40, B=10, C=25)
[T LT ]

Very good!

This is the correct solution.
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Not quite right. (Slide Layer)

DULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page22/51 {0y SEEA
Species Maj
Biodi i t i :
iodiversity account exercise e ——
&, (A=40, B=10, C=25
Good, now you have transferred the individual counts, so we need to sum the
total number of individuals (A + B + C) for EA02, EA05 and EA10 respectively. |EA0s
For example for EAQ2, the total sum is 40 + 10 + 25 =75. £A0s
Drag the total of individuals for each EA to their fields and hit “OK”. L:.,o'
=12)
{EADE
(EAD7: |
[EAO
: El
Species Table EAL0 EALL
EA Individuals| P In(p)| p*In(p) ]
EAO2 = Forest tree cover 75| - (A=30, B=20,
Species (A) 40| M T T
Species (B) 10} Not ite right
Species (C) 25 jl ot quite right.
[EAOS = Forest tree cover 4 5
Species (A) 2 Take a look at the solution.
Species (8) 17
Species (C) 12|
EA10 = Forest tree cover | 65|
Species (A)
Species (B) 20|
Species (C) 15)
1.23 Biodiversity Account Exercise
(Drag and Drop, 10 points, 1 attempt permitted)
DULE 8: BIODIVERSITY ACCOUNTING T 2: COMPILER Page 23/51 OSEEA
Species Ma
Biodiversi t i ‘ EEm
iodiversity account exercise e RARE s
&, (A=40, B=10, C=25
Perfect, now you have all the counts of spedies individuals and totals. Let's move on and calculate
the p; (spedies individuals as a proportion of total number of individuals in the EA) as well as the ~ |EA04
natural logarithm of p; [In(p;)]. Then we multiply p; with its natural logarithm. A0S
(A=20,
For example, for Species (A) of EA05, the p; = Count of Spedies A / Total of Individuals (EA05) = L=17
20 /49 = 0.41. The Natural Logarithm of 0.41 is In(0.41) = (- 0.90) C=12)
The product of multiplication of p; and its natural logarithm is = 0.41 x (- 0.90) = (- 0.37) i %‘_EMDG
Drag the calculations to their fields and hit “OK”. 205
Species Table EAL0 EALL
EA Indlvidullsl gl In(n)[ ptin(p)| 5 v T 1 |
[EAG2 = Forest tree cover 73| | ; : (A=30, B=20, C=
Species (8) 10| .
Species (C) 25 0.53, -0.63| -0.34)
[EAQS = Forest tree cover 49| | | [ o1 20 027
Species (A) 20) T B = [ o3l 110 03
Species (B) 17, 0.35) 037
Species (C) 1| 024  -1.41 -0.34)
[EA10 = Forest tree cover 65 |
Species (A) 30|
Species (8) 20
Species (C) 15|
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Drag Item Drop Target

Picture 4 Rectangle 1
Picture 5 Rectangle 2
Picture 6 Rectangle 3

Drag and drop properties

Snap dropped items to drop target (Stack random)

Delay item drop states until interaction is submitted

Feedback when correct:
This is the correct solution.
Feedback when incorrect:

Take a look at the solution.
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Very good! (Slide Layer)

Page 23/51 ° SEEA

Species Ma)
- : o - ]
Biodiversity account exercise - e T
| | (A=40, B=10, C=25)
. : s A R
Perfect, now you have all the counts of spedies individuals and totals. Let's move on and calenlate 10 ¥ ety
the p; (spedies individuals as a proportion of total number of individuals in the EA) as we v di
natural logarithm of p; [In(p;)]. Then we multiply p; with its natural logarithm. oIy 9000
For example, for Species (A) of EA05, the p; = Count of Spedies A / Total of Individuals ( Thisisthe carmect solution,
20/ 49 = 0.41. The Natural Logarithm of 0.41 is In(0.41) = (- 0.90)
The product of multiplication of p, and its natural logarithm is = 0.41 x (- 0.90) = (- 0.37)
Drag the calculations to their fields and hit “OK”.
Species Table
A individuals| p|  Inp)| printe)
e T 7s] [ [ [ o4 07 03
: EoETE
species (8) 10
Species (C) 25|
[EAOS = Forest tree cover 4 |
Species () 20 041l 0% -037]
Species () 17, 0.35, -0.37]
Species (C) 12] 0] a1l 03
[EAL0 = Forest tree cover 65 | |
Species (B] 20
Species (C) 15
Not quite right. (Slide Layer)
Page 23/51 ° SEEA
Species Ma)
- : o - e
Biodiversity account exercise - e T
(A=40, B=10, C=25)
- =25)
Perfect, now you have all the counts of spedies individuals and totals. Let's move on and calenlate
the p; (spedies individuals as a proportion of total number of individuals in the EA) as we |EA9s
natural logarithm of p; [In(p;)]. Then we multiply p; with its natural logarithm. EAGS
(A=20,
For example, for Species (A) of EA05, the p; = Count of Spedies A / Total of Individuals ( L=1'7
20/ 49 = 0.41. The Natural Logarithm of 0.41 is In(0.41) = (- 0.90) C=12)
The product of multiplication of p, and its natural logarithm is = 0.41 x (- 0.90) = (- 0.37) Teao7 [EADS
Drag the calculations to their fields and hit “OK”. e
Species Table EA10 Eﬂil
A individuals| _p| _In(p)]_prin(p) I I
e T -ZE‘E-EE e300 °=_1.§f
Species (A) ! | ﬁ
species (8)
Species (C) Not quite I"ight.
EAQS = Forest tree cover 2
Species (A) AT E T, Take a look at the solution.
Species () 0.35, -0.37]
Species (C) 02 4| 034
EA10 = Forest tree cover
Species (B)
Species (C)
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1.24 Biodiversity Index

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity account exercise

Well done! You've completed the spedies table using the species map.
Now we need to summarize the results and calculate the Shannon
Index and evenness for each EA in the summary table below.

Let’s go over the formulas behind the two mathematical measures for
quantifying the biodiversity index.

Hover over the fields to re-check the formulas.

Species Table
A Individuals|  p, |n(p4 prin(p)]|
EA02 = Forest tree cover 75|
species (A) 20| 053] 063  -0.34]
Species (8) 10| o013 20 0.7
Species (C) 2] 033 110 -037]
EAOS = Forest tree cover 49)
Species (A) 200 o041 050 -037
Species (B) 17| o03s| -106] -037]
Species (C) 12 0.24] -1.41 -0.34]
EA10=Forest tree cover 65|
species (A) 30] o046] -077] -0.36]
Species (8) 20 o031 118 -0.6]
|_species(c) 15| 023 47 -034]

Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity account exercise

Well done! You've completed the spedies table using the species map.
Now we need to summarize the results and calculate the Shannon
Index and evenness for each EA in the summary table below.

Let’s go over the formulas behind the two mathematical measures for
quantifying the biodiversity index.

Hover over the fields to re-check the formulas.

Species Table
A Individuals| | In(pill prin(p)|
EAO2 = Forest tree cover 75
Species (A) 20| o053 063 034
Species (8) 10 o1 201 027
Species (C) 25| 033 110  -037]
A0S = Forest tree cover 49
| Species (A) 200 oa1 -0s0 -037]
Species (8) 17| o3s| -106] 037
Species (C) 12 o2 am| 034
|EA10 = Forest tree cover 65
Species (A) 30| o04s| 077 -039)
Species (8) 031 -118] 036
Species (C) 15| o023 147 034

Page 24 /51 o SEEA

Shannon index formula

Summary Table
EA

[EA02 = Forest tree cover
EAOS = Forest tree cover
[EA10 = Forest tree cover

Shannon Index|

Page 24/ 51 ° SEEA

The Shannon Index can be represented by the following
formula: r

—Z P, la(p;)

Where, =
* H'is the Shannon index;
*® R is the total number of species in the sample;
® In is the natural logarithm;
® piis the proportion of individuals in the ith species in the
sample.

Maximum value depends on number of species = In(R).

Source: Shannon, C.E. (July and October 1948), "A mathematical theory of
communication,” Bell System Technical Journal, 27- 379423 and 623-656
You can refer also to:

http://www.tiem.utk edu/~gross/bioed/bealsmodules/shannonDI.html
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Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity account exercise

Well done! You've completed the spedies table using the species map.
Now we need to summarize the results and calculate the Shannon
Index and evenness for each EA in the summary table below.

Let’s go over the formulas behind the two mathematical measures for
quantifying the biodiversity index.

Hover over the fields to re-check the formulas.

Species Table
EA Individuals b in()] pinte)|
EAO02 = Forest tree cover 75|
Species (A) 40, 0.53 -0.63| -0.34]
Species (8) 10 0.13 -2.01) -0.27]
Species (C) 25 0.33] -1.10} -0.37]
EAQS = Forest tree cover 49|
Species (A) 20 041 -050 -0.37}
Species (8) 17| 035 -1.06]  -0.37]
Species (C) 12 0.24] -1.41) -0.34)
EA10 = Forest tree cover 65
Species (A) 30| 0.46 -0.77| -0.36)
Species (B) 20] 0.31 -1.18) -0.36
|_Species (C) 15| 023 -147]  -034)

1.25 Biodiversity Account Exercise

(Drag and Drop, 10 points, 1 attempt permitted)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

Biodiversity account exercise

Now that you've reviewed the formulas, let’s first calculate the

Shannon Index by adding all values of pixIn(p;) for each spedies in an EA.

Make sure to multiply by (-1). Then, calculate the evenness =
Shannon Index / [n(number of spedies).

Page 24 /51 ° SEEA

Shannon index formula

Species evenness (or equitability) can be represented by the
following formula:

— H’
~ In(R)

Where,
® Ey is the equitability factor, with a value between 0 and 1,
where 1 is complete evenness;
* R is the number of species in the sample;
® In is the natural logarithm.
* H'is the Shannon diversity index value.

Source: http://www.tiem.utk edu/~gross/bioed/bealsmodules/shannonDI html
Begon s Rt R R S SO T T stais R orriahons:
and Communities, 3rd edition. Blackwell Science Ltd., Cambridge, MA.

Page 25 /51 ° SEEA

Shannon index formula

For example, for Spedies (A) of EA10, Shannon Index will be: Additions of all p; x In(p;); values =
(- 0.36) + (- 0.36) + (- 0.34) = (- 1.06). Multiply it by (- 1) = (- 1) x (- 1.06) = 1.06.
For its evenness = Shannon Index / [natural logarithm of number of species = 3 (i.e. A, B, C)] = 1.06 / In(3) = 0.96

Drag the figures to their fields and hit “OK”.

Species Table Table

[E‘ “I '“(ml prin(p) EA Shannon Index| _Evenness LEI
2 | [EA02 = Forest tree cover [ oo
4| 053 -063 -034 [EAOS = Forest tree cover
0] om| 20 027 [Eawcrorestteecover
2| o033 110 037
) 09 o
20|
17|
1]
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Drag Item Drop Target

Picture 6 Rectangle 1
Picture 4 Rectangle 2
Picture 5 Rectangle 3
Picture 8 Rechteck 4
Picture 10 Rechteck 5
Picture 9 Rechteck 6

Drag and drop properties

Snap dropped items to drop target (Stack random)

Delay item drop states until interaction is submitted

Feedback when correct:
This is the correct solution.
Feedback when incorrect:

Take a look at the solution.
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Very good! (Slide Layer)
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MODULE 8

Biodiversity account exercise

Now that you've reviewed the formulas, let’s first calculate the

Shannon Index by adding all values of p;xIn(p;) for each species in an EA.
Make sure to multiply by (-1). Then, calculate the evenness =

Shannon Index / [n(number of spedies).

Very good!
This is the correct solution.

For example, for Spedies (A) of EA10, Shannon Index will be: Additions of all p; x In(py);
(- 0.36) + (- 0.36) + (- 0.34) = (- 1.06). Multiply it by (- 1) = (- 1) x (- 1.06) = 1.06.
For its evenness = Shannon Index / [natural logarithm of number of species = 3 (i.e. A, B,

Species Table
EA

|EAQ2 = Forest tree cover

o]
I

in(p)]_pinp)
|

Species (A)

shannon Index|

Evenness.

0.97]

1.08| 0.98

Species (8) W—Sl 0.96
Species (C)

EAQS = Forest tree cover
Species (A)
Species (8)
species (C)

[EA10 = Forest tree cover
ies (A)

Species (8)

Species (C)

Not quite right. (Slide Layer)

Biodiversity account exercise

Now that you've reviewed the formulas, let’s first calculate the

Shannon Index by adding all values of p;xIn(p;) for each species in an EA.
Make sure to multiply by (-1). Then, calculate the evenness =

Shannon Index / [n(number of spedies).

Not quite right.
Take a look at the solution.
For example, for Spedies (A) of EA10, Shannon Index will be: Additions of all p; x In(py);

(- 0.36) + (- 0.36) + (- 0.34) = (- 1.06). Multiply it by (- 1) = (- 1) x (- 1.06) = 1.06.
For its evenness = Shannon Index / [natural logarithm of number of species = 3 (i.e. A, B,

Species Table s Tabie
T = Summary Tal
A + P.[ '“(n)l pin(p) EA Shannon Index| Evenness
(AR e 7| [ [ [£A02 = Forest tree cover 0.97] 0.58
Spaiviés {A) OIS G T O [EA05 = Forest tree cover 1.03] 053 |
Species (8) 10| o013 201 02 lﬁ« T 550 |
Species (C) 25 0.33] -1.10
EACS = Forest tree cover 49
species (A) 2| oaf -0 -0.3;
Species (8) 17| o3s| - -0.3
species (C) 12| o2 14 -0
EA10 = Forest tree cover 65| |
es (A) 30| o46] 077 -0.36]
Species (8) 20} 0.31] -1.18) -0.
Species (C) 15| o2 47| 034
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Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page 25/ 51 osEEA

Biodiversity account exercise

Now that you've reviewed the formulas, let’s first calculate the

Shannon Index by adding all values of p;xIn(p;) for each spedies in an EA.
Make sure to multiply by (-1). Then, calculate the evenness =

Shannon Index / In(number of species). The Shannon Index can be represented by the following

formula: %

For example, for Spedies (A) of EA10, Shannon Index will be: Additions of
(- 0.36) + (- 0.36) + (- 0.34) = (- 1.06). Multiply it by (- 1) = (- 1) x (- 1.06) = 1.0} = Z p, (p;)
For its evenness = Shannon Index / [natural logarithm of number of species Where =1

* H'is the Shannon index;

* R is the total number of species in the sample;

® In is the natural logarithm;

® pi is the proportion of individuals in the ith species in the
[EA10=Forest tree sample.

Maximum value depends on number of species = In(R).

Source: Shannon, C.E. (July and October 1948), "A mathematical theory of
communication.” Bell System Technical Journal. 27: 379-423 and 623-656
You can refer also to.

http://www_tiem utk edu/~gross/bioed/bealsmodules/shannonDl.html

Explanation 2 (Slide Layer)
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Biodiversity account exercise

Now that you've reviewed the formulas, let’s first calculate the

Shannon Index by adding all values of p;xIn(p;) for each spedies in an EA.

Make sure to multiply by (-1). Then, calculate the evenness =

Shannon Index / In(number of species). Species evenness (or equitability) can be represented by the
following formula:

For example, for Spedies (A) of EA10, Shannon Index will be: Additions of H’

(- 0.36) + (- 0.36) + (- 0.34) = (- 1.06). Multiply it by (- 1) = (- 1) x (- 1.06) = 1.0 Ey = —

For its evenness = Shannon Index / [natural logarithm of number of species In ( R )

Where,
® Ey is the equitability factor, with a value between 0 and 1,
where 1 is complete evenness;
* R is the number of species in the sample;
® In is the natural logarithm.
* H'is the Shannon diversity index value.

Source: http://www.tiem utk 0 /shannonDI hitml
Begon, Wi, 4L Hatper, dnt send. 13 vibyy! itdividuals, Populations
and Communities, 3rd edition. Blackwell Science Ltd., Cambridge, MA
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1.26 Biodiversity Account Exercise

(Text Entry, 10 points, 1 attempt permitted)

Biodiversity account exercise

Great. The summary table of spedies for three forest EAs is completed.

Can you figure out which one of the forest EAs is the least diverse and why?

Type your answer here.

Species Table

EA pl ()| prin(p) ,:‘:"ﬂ“_b'!
EA02 = Forest tree cover

Species (8) 17| o03s| 10| -037]

species (C) 12| o2 a1 034
EA10 = Forest tree cover 65
Species (A) 30 o046] -077] -036
Species (8) 200 o031 -1 -o.a?’
| species(c) 15| o023 147 034

== Shannon Index Evenness
EAO02 = Fo covel 97| ).
Species (A) w| os3| 06 034 orestlige cover L 238
i) o onl 2o oa |EAT=Foresttree cover 1.08] 0.98
= EA10 = Forest tree cove 1.06 0.96

Species (C) 25| 033 110 037 SForasttyes cover

EACS = Forest tree cover 9]
species (A) 20 oa1] 0% 037
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Not serious, but anyway ... (Slide Layer)

Page 26/ 51 O SEEA

Biodiversity account exercise

Great. The summary table of spedies for three forest EAs is completed.

Can you figure out which one of the forest EAs is the least diverse and why? Not serious, but anyway ...

Type your answer here.

Species Table

= Summary Table
N p.} ln(n)l pIn(p) "{‘f—ﬂ—" shannon Index| _ Evenness

EAOQ2 = Forest tree cover

7|
EA02= cove 57 .

species (A) a0 053 063 -034 _:::ﬁ:’: : ‘::.L :;
Species (B) 0| o -2.0: -0.27| = > =

| Specles(8). ;.s = 1 2 EA10 = Forest tree cover 1.# 0.96

0.33] -1.10] -0.37|

Species (C)
EAQS = Forest tree cover
Species (A)
Species (8)
Species (C)
EA10 = Forest tree cover
Species (A)
Species (8)
Species (C)

Thank you, that was close. (Slide Layer)

S Page 26/ 51 O SEEA

Biodiversity account exercise

Great. The summary table of spedies for three forest EAs is completed.

Can you figure out which one of the forest EAs is the least diverse and why? Thank you, that was close.

So you just finished Unit 2.
Type your answer here.

Species Table

= Summary Table
N p.} ln(n)l pIn(p) "{‘f—ﬂ—" shannon Index| _ Evenness

EAQ2 = Forest tree cover 7| =T
species (A) | o0s3 063 0m [& m::::ﬁ:’:m ’: ‘:‘; :‘;
Species (B) 0| o -2.0: -0.27| = > =

| Specles(8). ;.s = 1 2 EA10 = Forest tree cover 1.# 0.96

species (C) 033 110  -037|
EAQS = Forest tree cover
Species (A)
Species (8)
Species (C)
EA10 = Forest tree cover
Species (A)
Species (8)
Species (C)
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1.27 Module units

MODULE 8: BIODIVERSITY ACCOUNTING Page27/51 ) SeEA

The biodiversity accounting module will take you through four units, as listed below.
We recommend completing these units in order.

Module units

Unit 1:
Biodiversity
accounting

® What is it?
® Why do we need it?
® What does it

look like?

Unit 2:
Compilers

® Basic concepts for
measuring
biodiversity.

® Steps for compiling
biodiversity

Unit 3:
Data providers

® Concepts

® Biodiversity
accounting
information uses.

® Data options,

Unit 4:
Review

® Quiz
® Summary

® Expertise and data accounts.

required.

examples and
issues.

1.28 Unit 3

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 28/51 °SEEA

Unit 3: Data providers

National or regional biodiversity information Ecosystem

In this unit, we'll explore different sources of data
and methods used to compile biodiversity

accounts. Biodiversity
tions Available
At this point it's important to note the uses of | ] data
information and the data requirements for Biodiversity
biodiversity accounting. account

Hover over the arrows to learn more about

the information needs and flows in the >
diagram. Information flows
——
Definition of
information requirements

—_—
—

Show both
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Explanation 1 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 28 /51 °SEEA

Unit 3: Data providers

National or regional biodiversity information Ecosystem

The black arrows describe the flow of
biodiversity information after it has been
defined. Starting from the orange boxes on the
left, raw data on biodiversity (observations and
measurements) are made available via various
processing techniques.

Biodiversity
indicators Key

Biodiversity

3 questions Sustain.
obsewainon,, Avalla?le l . and SEEA managem
o S EEA biodi

measurements .
Biodiversity framework

These are either captured in the biodiversity account

accounts or used to construct indicators of
biodiversity directly. Input indicators can be

used in the biodiversity account or output
indicators generated from the biodiversity Inf :
S R ormation flows
account. The biodiversity indicator and
accounting information is used in the SEEA EEA
framework to address key policy questions ——
(represented by the blue box). It then generates Definition of
information that may be used to address the information requirements
objectives in the grey boxes.
—
——
Show both

Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 28 /51 °SEEA

Unit 3: Data providers

National or regional biodiversity information Ecosystem

The green arrows represent stages in the Hiod
definition of information needs. Starting in the A 'Od |ver5fty
grey boxes on the right hand side — the uses Rteators Key

Biodiversity

that information on biodiversity is required for observitions Available questons
should be specified first. These will inform and data and SEEA
specific key policy questions for biodiversity measurements ~ EEA
accounting and the SEEA framework i Biodiversity I
(represented by the blue box). account
This, in turn, will inform what information should
be recorded in the biodiversity accounts and R
which indicators p_f blodl\{ers!ty are required for rRatoR oS
ecosystem condition. This will set the
parameters for measuring biodiversity (e.g. are
data on species abundance, richness or threat -—
status required), spatial and temporal scale, and Definition of
any associated processing activities (e.g. GIS, information requirements
spreadsheets, modeling etc.) required to make
this data available (orange boxes). S—
——
Show both
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Explanation 3 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 28/51 °SEEA

Unit 3: Data prov iders National or regional biodiversity information

3 3 ; sp . Reporting on
In this unit, we'll explore different sources of data Biodiversity policy gf s
and methods used to compile biodiversity indicators Key

Biodiversity — —
accounts. i _ questions Sustainable
observztnons M Aciable . . e T ECtentor
At this point it’s important to note the uses of meass:‘emen(s | data - EEA biodiversity
information and the data requirements for i o] framework T
biodiversity accounting. account  eeriion
oals
Hover over the arrows to learn more about 5
::!e information needs and flows in the >
lagram. Information flows

—

Definition of

information requirements

1.29 Policy questions - Example

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 29/51 °SEEA

Policy questions — example

Two examples of policy questions will be discussed in this section. We'll follow each question from understanding its meaning to the relevant
biodiversity accounting information, along with the other information required for the policy. The two key policy questions are:

| ® How should species of economic importance to ecotourism be managed

| ® How should biodiversity for local ecosystem service delivery be sustainably managed?

Click on each key policy question to learn more.
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Diagram 1 (Slide Layer)
MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 29/51 OSEEA

Policy questions — example

Two examples of policy questions will be discussed in this section. We'll follow each question from understanding its meaning to the relevant
biodiversity accounting information, along with the other information required for the policy. The two key policy questions are:

® How should species of economic importance to ecotourism be managed?

® How should biodiversity for local ecosystem service delivery be sustainably managed? |

Key policy question Biodi ity ing infe i format or policy

Biodiversity account: .
How should species of © Priority species for ecotourism zgg%ﬂ%?} ‘{)?';dsegzds 5
economic importance to @ Abundance or threat status measures S o‘r)tance o
ecotourism be managed? @ Spatial scale = home range of individuals of priority species e P

« Temporal scale = conservation policy cycles

Key policy question 1 provides an example of how information recorded in a biodiversity account can feed directly into the decision-making
framework. In this example the key question addresses the management of stocks of species of economic importance to ecotourism.

To address this question, the biodiversity account will need to provide information on the abundance of these priority species. With regard to
spatial scale, this account will need to capture information that is largely consistent with the individual priority species’ ranges. This may reflect
national parks or the extent of other protected areas, rather than the individual ecosystem units described in the extent account. Ideally data
should be collected annually. If this is not practical, collecting data on a periodic basis that matches relevant policy planning cycles would be
sensible.

Diagram 2 (Slide Layer)

Page 29/ 51 ° SEEA

Policy questions — example

Two examples of policy questions will be discussed in this section. We'll follow each question from understanding its meaning to the relevant
biodiversity accounting information, along with the other information required for the policy. The two key policy questions are:

| ® How should species of economic importance to ecotourism be managed? |

‘ ® How should biodiversity for local ecosystem service delivery be sustainably managed? I

Key policy question Biodi ity ing infe i format for policy

s Biodiversity account:
P°‘:’ Sh'(’”‘d biodiversity © Range of species from different taxonomic groups Ecosystem Spatial frends in measures of
:é“"ca gccsgtem §ennce @ Abundance and/or richness measures ——p condition biodiversity important for local
very be sustainably © Spatial scale = area of ecosystem unit account ecosystem services delivery

managed? © Temporal scale = local development policy cycles

Key policy question 2 navigates the role of biodiversity in ecosystem service delivery.

In this example, the key question addresses the sustainable management of biodiversity stocks for ecosystem services delivery. To address
this, the biodiversity account will need to provide information on species diversity across a range of species groups that are important to
ecosystem functioning. With regard to spatial scale, ideally this account should capture information at the ecosystem unit scale (from the
extent account), so that an indicator of biodiversity can be generated for the ecosystem condition. This can be ultimately linked to ecosystem
services via the ecosystem service accounts.
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1.30 Data options and sources

ODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 30/51 OSEEA

Data options and sources

Once policy questions have been determined, a pragmatic next step in constructing
accounts of biodiversity is to construct an inventory of existing species data. This
allows information captured by ecosystem diversity to be recorded as well.

These steps are detailed below:

® Conduct an inventory of existing species diversity information, including:
- National and sub-national monitoring schemes

ntal Ag NGOs, univ ties and museums |

to regional processes and international conventions

iversity - Some information recorded in the extent account: |

— Land cover, vegetation maps (spatially-detailed '

- River system maps (e.g. linearly delineated b: ISt

- Marine habitat maps (spatially delineated on basis of bathymetry and other
characteristics)

You can hover over the highlighted terms to learn more.

Explanation 1 (Slide Layer)

ODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 30/51 OSEEA

Data options and sources

Once policy questions have been determined, a pragmatic next step in constructing
accounts of biodiversity is to construct an inventory of existing species data. This
allows information captured by ecosystem diversity to be recorded as well.

These steps are detailed below:

® Conduct an inventory of exig
- National and sub-national g

o1

A National Red List can provide information on the
conservation status of species over time.

nmental Agendes, NGOs, universities and museums

to regional processes and international conventions

© Ecosystem diversity - Some information recorded in thé extent account: |

- Land cover, vegetation maps (spatially-detailed)

- River system maps (e.g. linearly delineated by 5t

— Marine habitat maps (spatially delineated on b
characteristics)

You can hover over the highlighted terms to learn more.
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Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 30/51 OSEEA

Data options and sources

Once policy questions have been determined, a pragmatic next step in constructing
accounts of biodiversity is to construct an inventory of existing species data. This
allows information captured by ecosystem diversity to be recorded as well.

These steps are detailed below:

® Conduct an inventory of existing species diversity information, inclu

National and sub-national monitoring schemes e et = G
species diversity even if they are outside of the country.
-IN . For example, Kew Royal Botanic Gardens in the UK houses
—| Governmental Agencies, NGOs, universities and museums + botanical and mycological collections from around the world.
- R to regional processes and international conventi

NGOs, universities and museums may hold information on

ational Red Lis'

Marine habitat maps (spatially delineated on b
characteristics)

You can hover over the highlighted terms to learn more.

Explanation 3 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 30/51 OSEEA

Data options and sources

Once policy questions have been determined, a pragmatic next step in constructing
accounts of biodiversity is to construct an inventory of existing species data. This
allows information captured by ecosystem diversity to be recorded as well.

These steps are detailed below:

© Conduct an inventory of existing species diversity information, including:
i ational monitoring schemes

—i National Red List !
—| Governmental Agencies, NGOs, universi

....... = Examples of regional reporting obligations include the

—| Reporting toregi

I e s o X . EU’s Habitats Directive and Birds Directive. International
© Ecosystem diversity - Some information recorded in th | reporting obligations include status of fauna species under
— Land cover, vegetation maps (spatially-detailed) the Convention on Migratory Species.

= River system maps (e.g. linearly delineated b
— Marine habitat maps (spatially delineated on basis of bathymetry and other
characteristics)

You can hover over the highlighted terms to learn more.
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Explanation 4 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 30/51 °SEEA

Data options and sources

Once policy questions have been determined, a pragmatic next step in constructing
accounts of biodiversity is to construct an inventory of existing species data. This
allows information captured by ecosystem diversity to be recorded as well.

These steps are detailed below:

© Conduct an inventory of existing species diversity information, including:

_National and sub-national monitoring schemes

National Red Lis

Governmental Agendies, NGOs, universities and museums |

Global data sources include the IUCN data on species

R to regional processes and international conventions ranges and observational data held by the Global

© Ecosystem diversity - Some information recorded in the extent accor Biodiversity Information Facility. Information on ecosystem

You

Land cover, vegetation maps (spatially-detailed; diversity can be captured in the extent account. If this is
River system maps (e.g. linearly delineated by Straliler stream order) unavailable, there may be other habitat classification maps

Marine habitat maps (spatially delineated on bas | available that can provide the basis for an extent account,
A including for rivers and marine areas.
characteristics)

can hover over the highlighted terms to learn more.

Explanation 5 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 30/51 °SEEA

Data options and sources

Once policy questions have been determined, a pragmatic next step in constructing
accounts of biodiversity is to construct an inventory of existing species data. This
allows information captured by ecosystem diversity to be recorded as well.

These steps are detailed below:

© Conduct an inventory of existing species diversity information, including:

® Ecosystem diversity - Some information recorded in th

You

ational monitoring schemes

[ National Red List |

Governmental Agendies, NGOs, universities and museums |

Reporting to regional processes and international conventions

Land cover, vegetation maps (spatially-detailed) | The Strahler stream order is a measure of branching

River system maps (e.g. linearly delineated b complexity. For hydrology this is used to define stream size
. 5 . : s based on the hierarchy of tributaries (e.g. the smallest

Marine habitat maps (spatially delineated on basis of bathymetry and other streams are first-order; when two first-order streams come

characteristics) together, they form a second-order stream, and so on).

can hover over the highlighted terms to learn more.
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1.31 Data options and sources
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Data options and sources

The format of biodiversity data in biodiversity accounts may be organized as follows:

— This includes raw, on the ground data (e.g. species abundance or richness for
different taxonomic groups).

| ® Relative Measures |
— This compares the measure to a reference condition.
— Normalized around 1 or 100
- Sources: minimal human disturbance (SEEA), ecological sustainability (Norway’s
Nature Index), first accounting period (accrual, Living Planet Index).

® Headline output indicator(s) |
- Index of all relevant biodiversity data in account
- May need more than one (e.g. one for ecosystem condition, one for conservation

goals)
- Will require expert ecological knowledge

You can hover over the formats to learn more.

f

Explanation 1 (Slide Layer)
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Data options and sources

The format of biodiversity data in biodiversity accounts may be organized as follows:

| ® Measura Measurements will include actual observations
R VEEWGRG of biodiversity. These may be supplemented with
LH:SE0NEE estimated data to address data gaps.

ichness for

® Relative Measures |
— This compares the measure to a reference condition.
- Normalized around 1 or 100
— Sources: minimal human disturbance (SEEA), ecological sustainability (Norway’s
Nature Index), first accounting period (accrual, Living Planet Index).

| ® Headline output indicator(s) |
— Index of all relevant biodiversity data in account
— May need more than one (e.g. one for ecosystem condition, one for conservation

goals)
— Will require expert ecological knowledge

You can hover over the formats to learn more.
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Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 31/51 °SEEA

Data options and sources

The format of biodiversity data in biodiversity accounts may be organized as follows:

— This includes raw, on the ground data (e.g. species abundance or richness for
different taxonomic groups).

| ® Relative Measures Relative measures provide an indication of how a measure
YU B EERGER  of biodiversity is performing against a benchmark. Typically,
B\ [V nBIL L R LB led the measure is normalized around a benchmark at 1 (or some-
times 100). A value less than 1 implies the measure is below
the benchmark.

— Sources: minimal huma
Nature Index), first acco

| ® Headline output indicator(s)
— Index of all relevant biodiversity data in account
— May need more than one (e.g. one for ecosystem condition, one for conservation

goals)
— Will require expert ecological knowledge

You can hover over the formats to learn more.

Explanation 3 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 31/51 °SEEA

Data options and sources

The format of biodiversity data in biodiversity accounts may be organized as follows:

ludes raw, on the ground data (e.g. species abundance or richness for
different taxonomic groups).

| ® Relative Measures |

— This compares the measure to a reference condition.

— Normalized around 1 or 100

— Sources: minimal human disturbangs AdapselacicalanstainabilitinMloma

Nature Index), first accounting pe Biodiversity information should be summarized in an index

or headline indicator. In constructing these indicators
it's important to consider how data should best be weighted to
represent the indicator(s) of biodiversity to be communicated.
This will require expert ecological input into the specification
process.

a

| ® Headline output indicator(s)
— Index of all relevant biodiversity d

— May need more than one (e.g. one
goals)

— Will require expert ecological knowledge

You can hover over the formats to learn more.
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1.32 Plugging species diversity data gaps
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Plugging species diversity data gaps

There are several approaches to fill the gaps in the species diversity data, such as:

| ® Development of a national species monitoring programme |

® Use of estimation approaches |
— Human drivers based models (e.g. Alkemade, 2009)
— Statistical habitat suitability models (e.g. Phillips, 2006)
- Expert judgement (e.g. Scholes and Biggs, 2005)
— Spedies-area curve (e.g. Brooks et al., 2002)
— Issues: Species may not exist in areas of suitable habitat.
- Solutions: validation and calibration of species diversity measures using targeted
monitoring programmes

| ® Application of qualitative approaches |
- For example ‘very abundant’, ‘abundant’, ‘common’, ‘rare’ and ‘very rare’ as
broad classes for species abundance.

You can hover over the approaches to learn more.

Explanation 1 (Slide Layer)
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Plugging species diversity data gaps

There are several approaches to fill the gaps in the spedies diversity data, such as:

® Development of a national species monitoring programme Ideally data gaps could be filled by instituting new
monitoring programme. However, this may not always be

practicable.

® Use of estimation approache
- Human drivers based models (e.g. Alkemade, 2009)
— Statistical habitat suitability models (e.g. Phillips, 2006)
- Expert judgement (e.g. Scholes and Biggs, 2005)
- Spedies-area curve (e.g. Brooks et al., 2002)
— Issues: Species may not exist in areas of suitable habitat.
- Solutions: validation and calibration of spedies diversity measures using targeted

monitoring programmes

® Application of qualitative approaches |
- For example ‘very abundant’, ‘abundant’, ‘common’, ‘rare’ and ‘very rare’ as
broad classes for species abundance.

You can hover over the approaches to learn more.
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Explanation 2 (Slide Layer)

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 3: DATA PROVIDERS Page 32/51 °SEEA

Plugging species diversity data gaps

There are several approaches to fill the gaps in the spedes diversity data, such as:

AL E R LD dae iUl Species data can also be estimated using a variety of approaches:

| ® Use of estimation approaches 4 ® Models, such as GLOBIO, estimate relative metrics on species diversity measures

— Human drivers based model due to human-induced changes in land cover and land use (e.g. Alkemade et al., 2009).

— Statistical habitat suitability mod Other _statisti'cal _qpproaches, such as Maxent, estimate species diversity on the basis
— Expert judgement (e.g. Scholes and S T e . . .

pe. mag & A related approach involves exploiting the relationship between species and ecosystem

— Spedies-area curve (e.g. Brooks et al. e e [ e A e M e e C e )
ElR ECNEHRE W O EVAT DB NEIEE @ Species diversity data can also be estimated using expert judgement and data on a range
— Solutions: validation and calibration of environmental factors (e.g. Biodiversity Intactness Indicator - Scholes and Biggs,
2005).
An intrinsic issue with these types of estimation procedures is the assumption that
species occur in areas that can support them. This may not always be the case.
As such, if these approaches are employed, they must be supported with a
comprehensive validation program.

monitoring programmes

| ® Application of qualitative approaches
— For example ‘very abundant’, ‘abun

broad classes for species abundance

You can hover over the approaches to learn more.

Explanation 3 (Slide Layer)
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Plugging species diversity data gaps

There are several approaches to fill the gaps in the spedes diversity data, such as:

| ® Development of a national species monitoring programme |

| ® Use of estimation approaches |
— Human drivers based models (e.g. Alkemade, 2009)
— Statistical habitat suitability models (e.g. Phillips, 2006)
— Expert judgement (e.g. Scholes and Biggs, 2005)
— Species-area curve (e.g. Brooks et al., 2002)
— Issues: Species may not exist in areas of suitable habitat.
— Solutions: validation and calibration of sped

monitoring programmes

Where quantitative data is difficult to collect, consideration
could be given to adopting a qualitative classification of
species diversity. For example: ‘very abundant’, ‘abundant’,
‘common’, ‘rare’ and ‘very rare’ as broad classes for species
abundance.

| ® Application of qualitative approaches
— For example ‘very abundant’, ‘abunda
broad classes for species abundance.

You can hover over the approaches to learn more.
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data ori species ranges and characteristics are often incomplete.
- ® Migration and mobility (e.g. birds are often recorded where they breed and
bears can range over many habitat types).
Functional diversity: some species are more important to the functioning of the
ecosystem; some overlap in function.
Conservation priority species may not be of high importance for ecosystem condition.
The need for more than one biodiversity
Tnvasive species

account ;to answer different policy questions.

Reference conditions.|

More than one indicator may be required to track policy progress and report
ecosystem condition.

ATA PROVIDERS Page 33/51 OSEEA

Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

@ Data orj species ranges and characteristics s

) 1 Data on species ranges and their characteristics will
| ® Migration and mobility |(e.g. birds are often recordeiCh NN ey oI RN I N ELCEReI (el lelo R {el g To [o [N T}
bears can range over many habitat types). data-gaps necessary.

_® Functional diversity: some species are more important to the functioning of
ecosystem; some overlap in function.

Conservation priority species may not be of high importance for ecosystem condition.
f than one biodiversity account ;’co answer different policy questions.

ec

@ Sp
® Reference

conditions.;

@ More than one indicator may be required to track policy progress and report
ecosystem condition.

You can hover over the conceptual issues to learn more.
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data or species ranges and characteristics are often incomplete.

R GERE PRI O~ Migration and mobility: Species move between different spatial
bears can range over many b, units. For instance, birds are often recorded where they breed, and

| ® Functional diversity: some speleElERURC L CRAEd IR ELIE R SMOE I L ER CRER EL G

: 5 to avoid miscounting when collecting this data.

ecosystem; some overlap in
E onsermnon priority speues may not be of hlgh unportance for ecosystem cond.lhon

® Invasive species.|

® Reference condltiuns.;
® More than one indicator may be required to track policy progress and report
ecosystem condition.

Explanation 3 (Slide Layer)
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data ori species ranges and characteristics are often incomplete.
. ® Migration and mobility (e.g. birds are often recorded where they breed and
bears can range over many habita

® Functional diversity: e Functlonal diversity: some species are more important to
ecosystem; some oveﬂap g the functioning of the ecosystem; some overlap in function.
This will be important when prioritizing species.

Conservation priority species
The need for more than on

answer different policy questions.

Invasive species.

Reference conditiuns.;
More than one indicator may be required to track policy progress and report
ecosystem condition.
® How can biodiversity measures be aggregated across ecosystems

You can hover over the conceptual issues to learn more.
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data ori species ranges and characteristics are often incomplete.

® Migration and mobility (e.g. birds are often recorded where they breed and
bears can range over many habitat types).

| ® Functional diversity: some species are more important to the functioning of the
ecosystem; some overlap in fupetion

Conservation priorityf Conversely, non-conservation priority

: SITNNINIEE species may be of high importance for
Invasive species ---------- ecosystem condition.

condition.
questions.

® Reference condltiuns.;

® More than one indicator may be required to track policy progress and report
ecosystem condition.

® How can biodiversity measures be aggregated across

Explanation 5 (Slide Layer)
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data ori species ranges and characteristics are often incomplete.
® Migration and mobility (e.g. birds are often recorded where they breed and
bears can range over many habitat types).
| ® Functional diversity: some species are more important to the functioning of the
ecosystem; some overlap in function.

e C""””“ﬁ"“ priority :SPEde_S ay 1ot LLESBU RN LIES \ore than one biodiversity account may be required in order
_© The need for more than one biodiversity acc to provide information on different biodiversity-related policy

® Invasive species.| questions. For instance, information on biodiversity relevant

® Reference conditions.| to ecosystem functioning may require a different accounting

& More than one indicator may be required to track policy pro structure than information on species threat status.

ecosystem condition.
® How can biodiversity measures be aggregated across ecosystems

You can hover over the conceptual issues to learn more.
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data ori species ranges and characteristics are often incomplete.
. ® Migration and mobility (e.g. birds are often recorded where they breed and
bears can range over many habitat types).
| ® Functional diversity: some species are more important to the functioning of the
ecosystem; some overlap in function.
Conservation priority species may not be of high importance for ecosystem condition.
f re than onpseeskesse: ! = : :

Invasive species require a separate consideration in
biodiversity accounts, given their often significant negative
impacts on ecosystem functioning.

Invasive species:

@ Reference conditions.]
® More than one indicator n
ecosystem condition.

Explanation 7 (Slide Layer)
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data ori species ranges and characteristics are often incomplete.
. ® Migration and mobility (e.g. birds are often recorded where they breed and
bears can range over many habitat types).
| ® Functional diversity: some species are more important to the functioning of the
ecosystem; some overlap in function.

| ® Conservation priority speciesliiy many cases (e.g. much of Europe) it may be impossible

_® The need for more than on to estimate reference conditions for species diversity due
® Invasive species. to the long history of human development. Furthermore, this
® Retorenoe conditansy needs to be considered in terms of the specific ecosystem
P V7 B e e may b services that biodiversity provides. For instance, a pristine

biological assemblage may imply the loss of several
economically and culturally important ecosystem services.
LI R LN SANEERIE Vore than one indicator of biodiversity may be required to
provide information on both progress towards policy targets
and on ecosystem condition.

ecosystem condition.

You can hover over the conc

Page 33 /51 o SEEA
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Conceptual issues

There are some conceptual issues that should be considered when compiling biodiversity
accounts, such as:

® Data ori species ranges and characteristics are often incomplete.

® Migration and mobility (e.g. birds are often recorded where they breed and
bears can range over many habitat types).
| ® Functional diversity: some species are more important to the functioning of the
ecosystem; some overlap in function.
. ® Conservation priority species may not be of high importance for ecosystem condition.
f e than one biodiv 7 account to answer different policy questions.

ye species. |

® Inva
® Reference conditions.]

® More than one indicator may be required to track policy progress and report

Under the SEEA EEA, biodiversity information should be
collected for individual ecosystem assets and aggregated
across spatial areas for reporting. However, further research

ecosystem condition.
® How can biodiversity measures be aggregated acros:

and testing is required for processing information on
diversity between ecosystems at these reporting scales.

Page 24 /51 o SEEA

Examples

In the next few slides, we will present a couple of global and country examples
of approaches to biodiversity accounting.

We'll begin with an example from Norway detailing its Nature Index approach.
After that, we'll examine the National Red List approach. Finally we'll look at the
data recorded for a montane coniferous forest ecosystem asset (EA) and the
different tier approaches for measuring biodiversity.

Let’'s move on and check out these examples!
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Example 1 — Norway’s Nature Index (NI)

The first example comes from Norway. The Norwegian Nature Index provides
a good example for selecting a comprehensive suite of measures

of spedies diversity and other ecosystem indicators, comprising more than

300 indicators in total (Certain and Skarpaas, 2011).

The indicators are chosen from a variety of species groups for each ecosystem.
They measure deviation from a reference state, which is intended to represent
ecological sustainability.

[ Click here to see some of the indicators.

The NI incorporates expert judgment, monitoring-based estimates, and
model-based estimates.

The NI is included in the Norwegian official set of indicators for sustainable
development, reported annually by Statistics Norway and by the finance
ministry as part of the national budget.

Explanation 1 (Slide Layer)
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Example 1 — Norway’s Nature Index (NI)

Taxonomic group

Red list status

The first example comes from Norway. The Norwegian Nature Index provides Presence in region

a good example for selecting a comprehensive suite of measures Specificity to habitat

of species diversity and other ecosystem indicators, comprising more than Trop.hic group (primary producer, herbivore, predator,
300 indicators in total (Certain and Skarpaas, 2011). carnivore)

Keystone species
The indicators are chosen from a variety of species groups for each ecosystem. Generality (specialist or generalist species)
They measure deviation from a reference state, which is intended to represent Commun.ity (indicator refers to population or
ecological sustainability. community),

Sub-habitat (description)
' 22 SEmMaattans Ecosystem service (contributing to)
Quick response to environmental change
Sensitive to which pressure
Migrating
Multiple major habitats
Reference value (i.e., value of “reference state’
chosen)

The NI incorporates expert judgme
model-based estimates.

The NI is included in the Norwegian offidial set of indicators for sustainable
development, reported annually by Statistics Norway and by the finance
ministry as part of the national budget.

"
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Example 1 — Norway’s Nature Index (NI)

Norway’s Nature Index approach consists of four steps that will eventually
calculate the NI value for a species group over a spatial area of interest in the
ecosystem.

The four steps are:
A. Construct an index for a species group based on relative measures
of key species in an ecosystem.
B. Combine several indexes for ecosystem area.
C. Aggregate the combined NI value across all ecosystems in a spatial area.
D. The aggregated value of NI in a spatial area is aggregated across
all spatial areas in the ecosystem.

Let’'s move on and go through each step in an example
to learn more about the calculations.

1.37 Example 1 - Norway
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Example 1 — Norway’s Nature Index (NI)

A. Consider a set of indicator values in the same spatial unit, S ~
7" willow ptarmigan
| Indicator value: 0.6
Specificity to forest: 30%
~ [50% in mountain)

same major ecosystem and same trophic group.

As shown in the figure to the right, data about three indicators are provided for x0.3
the primary consumer in the forest of a given spatial unit. £
red deer

Indicator value: 0.9
Specificity to forest: 100%

For example: ) . X1
To calculate the indicator for primary consumers in a forest ecosystem, you \
need to calculate the weighted average of the indicator value according to the

x1
specificity of the indicators to the major ecosystem (i.e. 30 % for willow
ptarmigan, 100 % for red deer, and 100 % for moose.) = moose
(0.6%0.3+0.9%1.0+0.8%1.0)/(0.3+1.0+1.0)=1.88/2.3=0.82 ot Indicator value: 0.8

# Specificity to forest: 100%
Thus, the Nature Index for the primary consumers in a forest ecosystem is NI
value =0.82

Published by Articulate® Storyline www.articulate.com



1.38 Example 1 - Norway
Page 38/ 51 oSEEA

Example 1 — Norway’s Nature Index (NI)

B. Consider the NI within a spatial unit and a major ecosystem: primary ..
consumers

As shown in the figure, several indicators for different trophic groups are
combined to give an overall headline index or indicator. Different weights are
determined based on the ecological importance of each indicator. For a forest
ecosystem, ‘deadwood’ is the most important indicator of forest health. It
contributes 50% to the overall NI, while the other four provide only 12.5% to
overall NT.

0.79

Extra-representatives
(dead wood)

For example:

Intermediate B
To calculate the Nature Index = consumers
0.79%0.5 + (0.82 + 0.43 + 0.94 + 0.72) * 0.125 = 0.76 m
Therefore, the overall headline index or indicator (NI) value is 0.76 top predators

within this major ecosystem area.

1.39 Example 1 — Norway
Page 39/ 51 OSEEA

Example 1 — Norway’s Nature Index (NI)

C. Considering the NI (0.76) for the forest from step B, we will aggregate

all NI values from different ecosystems across a spatial area.
All the NI values for each ecosystem with data available within a spatial unit -

are aggregated using a simple average method. Mountain

.+ Open Lowland

For example
There are six (6) ecosystems (mountain, freshwater, forest, open lowland,
mires and wetland, coast pelagic) with NI data. Thus, the simple average of NI

=(0.61+0.84+0.76 +0.43 + 0.37 + 0.72) / 6 = 0.62.

" Mires and Wetland

Thus, the overall index or indicator (NI) value within this spatial unit is 0.62.

Coast Bottom Coast Pelagic
[Major habitats where no data have been collected are ignored.]
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Example 1 — Norway’s Nature Index (NI)

D. Conside atial unit calculat

will average NI values over several spatial areas (units)

All the NI values for each spatial unit are aggregated over a spatial area of
interest, using an area weighting average to adjust NI values.

as per the figure, there are five (5) areas with NI data totaled as:
150+120+80+140+180 = 670 (total area)

NI weighted average per area = Yy NI*Area / Total Area.

Y NI*Area=0.62 * 150 + 0.67 * 120 + 0.53 * 80 + 0.71 * 140 + 0.74 * 180 = 448.4
Thus, the NI values weighted average = 448.4 / 670 = 0.67

Thus, the overall index or indicator (NI) value across all spatial units is 0.67

1.41 Example 2 - IUCN

Example 2 — IUCN National Red List

The second example examines the National Red List approach. It is useful for
biodiversity accounting as it provides information on the status of the stock of species
of concern within a country.

Click here to learn more about the Red List

Information relevant to species’ extinction risk is considered from published and grey
literature, museum records and specimen databases. They specifically relate to:

® Species distribution

® Population trend information

® Habitat, ecology and life history information

@ Threats to the species

@ Conservation measures currently in place

Species on the Red List are also mapped to their specific habitat, which allows the
species to be mapped to land cover classification in the accounting framework. In
theory, this implies that this information could be disaggregated to sub-national levels,
however this would depend on the distribution of the species in question.

Page 40/ 51 o SEEA

———— -y
area = 150
NI =

1 Spatial unit :
1

area =120
Ni=0.67

: Spatial units where
no data have been
I collected are ignored.

areq = 80
Nj=0.53

area = 180
NI-0.74

area = 140
NI -0.71 orea - 145

NO DATA

- -
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RED© Guiding

Conservation
for 50 Years

LI
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Example 2 — IUCN National Red List

The second example examines the National Red List approach. It is useful for
biodiversity accounting as it provides information on the status of the stock of species
of concern within a country.

o
RED© Guiding

Conservation
LlST for 50 Years

Click here to learn more about the Red List

Information relevant to species’ extinction risk is considered from published and grey
literature, museum records and specimen databases. They specifically relate to:

® Species distribution

® Population trend information

© Habitat, ecology and life history information The Red List is an assessment of
® Threats to the species extinction risk under current
® Conservation measures currently in place circumstances. Assessment of

: : 5 = ; ; extinction is made based on exhaustive
Species on the Red List are also mapped to their specific habitat, which allows the surveys' ability to record an individual o

species to be mapped to land cover classification in the accounting framework. In known and/or expected habitat in
theory, this implies that this information could be disaggregated to sub-national levels, comparison to its historic range — the
however this would depend on the distribution of the species in question. reference condition.

1.42 Example 2 - IUCN
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Example 2 — IUCN National Red List

The IUCN National Red List ...

® suggests that the [IUCN Red List of Threatened Species be used together
with National Red Lists for accounting, to reveal differences in the extinction
risk of species on global and national levels.

REDQ Guiding

Conservation
LlST for 50 Years

@ is supported by national workshops that rely on local species experts to
provide validation.

® is implemented in many countries (e.g. Ecuador, Finland, Norway, Spain, Sri
Lanka, Thailand, etc.)
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Example 3 — Montane coniferous forest ecosystem asset

Here is an example of information recorded for a
montane coniferous forest ecosystem asset (EA) as
shown in the adjoining figure.

Hover over each tier to learn more about the
information requirements
for a montane coniferous forest.

Tier1
Ecosystem extent,
potentially weighted by
species indicators

sjuawaJinbai uonewsoul Buisealou|

Explanation 1 (Slide Layer)
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Example 3 — Montane coniferous forest ecosystem asset

=3
5]
Montane coniferous forest EA extent, weighted by an Tier 1
input condition indicator (e.g. deadwood). Ecosystem extent,
potentially weighted by
‘Tier 1’ biodiversity accounting provides a framework for species indicators

organizing information on ecosystem diversity, and potentially
weighting it using measures (or indicators) of species diversity.
This may limit resources. This approach is conceptually similar
to the Norway’s Natural Index just described.

®
E-}
c
3
®
3
@
-~
=3
@
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Example 3 — Montane coniferous forest ecosystem asset

Tier1
Ecosystem extent,
potentially weighted by
species indicators

about the

ui Buisealou|

Species richness of montane coniferous forest EA
supplemented with information on species
Red List status.

‘“Tier 2’ species diversity accounts can be produced by
collecting data on species richness or ranges, and other
characteristics, such as threatened status. However, these
provide limited information on the actual ‘stock’ of biodiversity.

Explanation 3 (Slide Layer)
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Example 3 — Montane coniferous forest ecosystem asset

2
1ore about the § Tier1
£ Ecosystem extent,
=) potentially weighted by
Species abundance monitoring data for montane species indicators

coniferous forest EA.

“Tier 3’ species diversity accounts can be produced by
collecting information on species abundance. This provides
the most detailed accounts but requires the most resources —
The example presented in Unit 1 is a Tier 3 account as it
contains information on species abundance. Further testing is
required in order to generate these types of accounts in real
world situations, given the difficulties in obtaining population
measures.
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Other examples by tier 1, 2 and 3

Let’s take a look at the approaches in tiers 1, 2 and 3

: : s iverc: o i difh “Tier 1” approach, usin “Tier 2” approach “Tier 3” approach
f biodi lied in different PP ) g PP s Ppr 8
(:r:neisémn% ;Z versityasapplied in differen indicator weighted by based on species based on species
Pt 0T RIS WOnC, habitat area richness and status abundance
Click on each box and have a look at their

examples.

Explanation 1 (Slide Layer)
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Other examples by tier 1, 2 and 3

“Tier 1” approach, using “Tier 2” approach, “Tier 3” approach,
indicator weighted by based on species based on species
habitat area richness and status abundance

Habitat Bird Species Butterfly Headline Stock Example based on Norwegian Nature Index approach
Area i i HI
&) ) & {H) Example of a biodiversity asset account using the
Indicator Weight 025 0.50 025 Hi =0.25x + | Stock = Nitwensan Niatune Tl 5 I . X dat
0.50y +0.252) | HI *Area orwegian Nature Indexapproach using imaginary data.
Open (2000) 50 0.90 0.80 070 0.8000 4.000 This accog\tmg »table presents data on changes in habitat
areas and input indicator values between 2000 and 2010.
Additions 1.0 0.00 0.10 0.15 0.0875 0.525 This is shown in the rows with the green rectangles.
Reductions 0.0 0.10 0.0 0.05 0.0625 0.375 N
To populate this table, information has been obtained on
Close (2010) 6.0 0.80 0.85 0.80 0.8250 4.950 three input indicators of species diversity selected for the
Net Change +1.0 20.10 +0.05 +0.10 +0.0250 +0.950 ecosystem unit being considered. These are identified by
Reference N/A Level in 1970 Level in 1970 | Level in 1970 N/A N/A
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Other examples by tier 1, 2 and 3
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Introduced species Native species
ST » i & 2
R ,r:;o'h? - Tl(-:_r 1 appr_oach, using Tier 3 approa_ch,
Unprotected | Protected | endangered | species | species indicator weighted by based on species
Ankesls habitat area abundance
Vertebrates
~Mammals 15 2 112 20 14 129
~Birds 10 o 458 3 458 468
~Reptiles. 2 o 202 26 202 204
~Amphibians. 1 o 51 9 s1 52 . .
s o w o o w «| Example from an Australian terrestrial area for year 2000 (Bond et al., 2011)
~Carlaginous fh NA NA NA NA NA NA ” . : s . 2
Insects 0 n 2 o 1 13| This experimental accounting example provides a species account for the
Bl = L 2, ® L #¢| Burdekin Natural Resource Management area, Queensland, Australia for the
=, 0 s pm— . Sl eo| year 2000. This account is based on spedies richness measures for different
Subootel e s 5 L &) spedes groups — identified with the orange rectangle. The account is supported
o 5 5 = 5 = & | with information on the species threat status as well - identified by the green
Subtotol 0 0 6 o 68 68| rectangle.
Protista o o 148 o 148 148
Subtotol 4 o 148 o 148 148
TOTAL 408 7 4280 hvs) 4354 4762

m
©
w
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Other examples by tier 1, 2 and 3

“Tier 1” approach, using “Tier 2” approach,
indicator weighted by based on species
habitat area richness and status
Animals Plants Headline Example based on based on species abundance
Indicator (HI) . ) N
Mormals | Birds Reptiles Wi tBbmatee This accc‘)untmg tab.le presents some @aggnary data on.
changes in the relative abundance of different taxonomic
Weight u ¥ x y z groups between 2000 and 2010. An accrual approach is used
Open (2000) 1.00 1.00 1.00 1.00 1.00 to set the reference condition (i.e. based on species
Additions 0.05 0.00 0.00 015 010 abundance recorded when accounts were initiated) — as
- indicated by the orange rectangle. The account presents the
Reduciions 0-10 015 005 .05 0.05 net change in relative species abundance for each group —
Close (2010) 0.85 0.85 0.95 1.10 1.10 this is shown in the row identified by the green rectangle.
Net Change -0.05 -0.15 -0.05 +0.10 +0.05
Level in Level in Level in Level in Level in
Referance | 2000 2000 2000 2000 2000
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Last page
Great!
You have now completed Units 1, 2, and 3.

Let’s move on to the questions and answers section to review the
biodiversity accounting knowledge you've learned in this module.

1.46 Module units
MODULE 8: BIODIVERSITY ACCOUNTING Page 46/ 51 °SEEA
M odule units The biodiversity accounting module will take you through four units, as listed below.

We recommend completing these units in order.

Unit 1: Unit 2: Unit 3:

Biodiversity Compilers Data providers
accounting

Unit 4:
Review

® Basic concepts for ® Concepts
® What is it? measuring ® Biodiversity
® Why do we need it? biodiversity. accounting
® What does it ® Steps for compiling information uses.
look like? biodiversity ® Data options,
® Expertise and data accounts. examples and
required. issues.

® Quiz
® Summary
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1.47 Quiz

(Multiple Response, 10 points, 1 attempt permitted)
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Quiz 1

You have learned about different measures for biodiversity accounting,
can you identify them?

Check all the answers you think are correct!

Abundance
Richness
Spedies Characteristics

Conservation Status

[»
Correct Choice
X Abundance
X Richness
X Species Characteristics
X Conservation Status

Feedback when correct:
All answers are correct.
Feedback when incorrect:

All answers would have been correct.
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Quiz 1

You have learned about different measures for biodiversity accounting,

can you identify them? R

Check all the answers you think are correct!
All answers are correct.

+| Abundance
+| Richness
|¢ | Spedies Characteristics

+'| Conservation Status

Incorrect (Slide Layer)

ACCOUNTING. UNIT 4: QUIZ AND SUMMARY Page 47 / 51 °SEEA

Quiz 1

You have learned about different measures for biodiversity accounting,

can you identify them?
4 Hy Not quite right.

Check all the answers you think are correct!
All answers would have been correct.

Abundance
Richness

Species Characteristics

00006

Conservation Status
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1.48 Quiz

(Multiple Response, 10 points, 1 attempt permitted)

Quiz 2

The Norwegian Nature Index (NI) provides an example for selecting a comprehensive
suite of measures of species diversity and other ecosystem indicators.
Can you select some indicators from the list below that were included in the NI?

Check all the answers you think are correct!

Taxonomic group
Specificity to habitat
Red list status
Trophic group

Generality (spedalist or generalist species)

Page 48/ 51

Q) seea

[»
Correct Choice
X Taxonomic group
X Specificity to habitat
X Red list status
X Trophic group
X Generality (specialist or generalist species)

Feedback when correct:
All answers are correct.
Feedback when incorrect:

All answers would have been correct.
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Quiz 2

The Norwegian Nature Index (NI) provides an example for selecting a comprehensive
suite of measures of species diversity and other ecosystem indicators.

Can you select some indicators from the list below that were included in the NI? Very good.
Check all the answers you think are correct! All answers are correct.
+ | Taxonomic group
+|  Spedificity to habitat
+ | Red list status
+|  Trophic group
+|  Generality (spedialist or generalist species)
Incorrect (Slide Layer)
DULE 8: BIODIVERSITY ACCOUNTING, UNIT 4: QUIZ AND SUMMAR) Page 48/ 51 OSEEA

Quiz 2

The Norwegian Nature Index (NI) provides an example for selecting a comprehensive
suite of measures of species diversity and other ecosystem indicators.

Can you select some indicators from the list below that were included in the NT? Notqaiteight.

Check all the answers you think are correct! All answers would have been correct.

Taxonomic group

Specificity to habitat
Red list status
Tephit EroRp

Generality (spedialist or generalist species)
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1.49 Quiz
(Multiple Response, 10 points, 1 attempt permitted)
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Quiz 3

Part of compiling biodiversity accounting is conducting an inventory of
existing species diversity information. Can you tell which of the following
information sources would be used for such inventory?

Check all the answers you think are correct!

National and sub-national monitoring schemes
National Red List
Governmental Agencies, NGOs, universities and museums

Reporting to regional processes and international conventions

[»
Correct Choice
X National and sub-national monitoring schemes
X National Red List
X Governmental Agencies, NGOs, universities and museums
X Reporting to regional processes and international conventions

Feedback when correct:
All answers are correct.
Feedback when incorrect:

All answers would have been correct.
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Correct (Slide Layer)

Quiz 3

Part of compiling biodiversity accounting is conducting an inventory of
existing species diversity information. Can you tell which of the following
information sources would be used for such inventory?

Check all the answers you think are correct!

+| National and sub-national monitoring schemes
+| National Red List
+| Governmental Agendies, NGOs, universities and museums

+| Reporting to regional processes and international conventions

Incorrect (Slide Layer)

Quiz 3

Part of compiling biodiversity accounting is conducting an inventory of
existing species diversity information. Can you tell which of the following
information sources would be used for such inventory?

Check all the answers you think are correct!

National and sub-national monitoring schemes

National Red List

Governmental Agencies, NGOs, universities and museums

Reporting to regional processes and international conventions
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Very good.

All answers are correct.

Page 49/ 51 ° SEEA

Not quite right.

All answers would have been correct.
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1.50 Summary
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Summary

Now that you've reached the end of this module, you’ve been equipped with the knowledge and skills to:
® Understand biodiversity accounting

® Incorporate biodiversity accounting in the wider framework of SEEA

® Understand the basic concepts for measuring biodiversity

® Learn the steps for compiling a biodiversity account

® Navigate the data options and sources behind biodiversity accounting

® Understand the important conceptual issues for biodiversity

® Learn from other countries’ approaches to measuring biodiversity

Further Information:

- System of Environmental-Economic Accounting 2012 — Experimental Ecosystem Accountmo (SE EA EEA)

- System of Environmental-Economic Accounting 2012 — Central Framework (SEEA CF)

- SEEA-EEA [echnical Recommendations (forthcoming) -

— Secretariat-for-the € i n-Bielogical Diversity (SCBD) - Quick Start Package (QSP) (Weber, 2014). Available
online jat www.ecosystemaccounting Includes free GIS software and tutorial

- National Biodiversity Strategies and Action Plans (Training modules at | www.cbd.int/nbsap/training

- World Bank WAVES |

- Statistics Canada - I\Ieamm

Ecosystem Goods and Services Teacher’s Kit
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