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1. Module 1- Introduction

1.1 Welcome

WELCOME [ o 127

Module 8:
Biodiversity accounting

Notes:
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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

Published by Articulate® Storyline www.articulate.com




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)
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What is biodiversity accounting?

Biodiversity.acconnting.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
H biodiversity and information on the condition of an
In addition, spatially detaile, statistic . ecosystem.

diversity (used in condition accounts).

Hover over the highlighted words to learn more.

Page 5/51 ° 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 :
® To connect biodiversity information with other SEEA E o, Serv;
® To meet global commitments under the Convention on Bislogical Diversity’s (CBD)

spatially explicit manner.
ces supply).
Strategic Plan

@ 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

ERSITY ACCOUNTING, UNIT 1: BIODIVERSITY ACCOUNT Page6/5! ) sEEA

Biodiversity accounting representation

What does a biodiversity account look like? Maps

Species data:
- abundance
It is good to note that a biodiversity account is Ecosystems [> - richness
SIS SN = gy - classification
useful for bringing together data on spedies and SN - conservation status
ecosystems from many sources. Solaclreice
g Species 3
Biodiversity accounts can be represented using = = @
maps and tables (as shown in the figure) that Species 2
contain spatial information on ecosystems, species .~ 2 Tables
data (abundance, richness, classifications, etc.), ‘ = e Friat ke nd ot e —
index, reference, closing, opening, and net change. ; - Species 1 we [l oo | Eme | o | bl | o0, [ JUg
& - Refe
Explore the highlighted boxes with the o
cursor for more information about index and z':i'"
reference sections. s
DULE 8: BIODIVERSITY ACCOUNTING, UNIT 1: BIODIVERSITY ACCOUNT Page 6/51 OSEEA
Biodiversity accounting representation
What does a biodiversity account look like? Maps Species data:
- abundance
It is good to note that a biodiversity account is Ecosystems :> Scmass
f1c I s - classification
useful for bringing together data on spedies and 2 i
ecosystems from many sources. e index provides the 0 0
\ _ Spacies 3 on biodive o info e conditio 0
Biodiversity accounts can be represented using S
maps and tables (as shown in the figure) that Species 2
contain spatial information on ecosystems, species = S Tables
data (abundance, richness, classifications, etc.), ‘ = ey P"S::"im gy i
index, reference, closing, opening, and net change. 2 = _ . Species 1 on.. || Vo | oo | e, | mam | o [ ccomi L
> - N Refe
Explore the highlighted boxes with the X v
cursor for more information about index and :i':i"
reference sections. i
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Explanation 2 (Slide Layer)
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Biodiversity accounting representation

What does a biodiversity account look like? Species data:

- abundance
[:> - richness
- classification

- conservation status

It is good to note that a biodiversity account is
useful for bringing together data on spedies and

a - characteristics
ecosystems from many sources. ke
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, dlassifications, etc.), e oy v L
index, reference, closing, opening, and net change. Pop.: | Ecoms, | Bop | Eoeeds | Pop; | Ecowys. ] ' Pop. | Seom:
Area Area Area Area Index
Reference
Explore the highlighted boxes with the Opening
cursor for more information about index and <
reference sections. e p A de bes a reference condition as one o
d bance. Howeve ome conte be d o de
u peg go O g perioa o D o)

1.7 Biodiversity AccourData andExpertise Requirements

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 Biodiversity

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

Published by Articulate® Storyline www.articulate.com



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

Page 8/51 o 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:
Compilers

® Basic concepts for
measuring
biodiversity.

® Steps for compiling

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

biodiversity
accounts.

1.9 Unit 2

MODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS

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.

Unit 3:
Data providers

©® Concepts

@ Biodiversity
accounting
information uses.

® Data options,
examples and
issues.

Unit 4:
Review

® Quiz
® Summary

Page 9/51 ° SEEA
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1.10 Biodiversity in the SEEEEA

2: COMPILERS

T2

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”.

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 Bodiversity in the SEEEEA
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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 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 Measwments

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 Biodivesity 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)

m
w
m
b
i
i

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 ($dle Layer)
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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)
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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
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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

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;

present). They also take the relative abundances of different
species (the evenness of species) into account.

® In is the natural logarithm.

* H'is the Shannon diversity index value.
Click on each measure to learn more. Source: http://www.tiem utk edu/~gross/bioed/bealsmodules/shannonDI. html

Begon; M., J. L Horpor, and €. R Towncond. 1996, Eoal sduals, Populations
and Communities, 3rd edition. Blackwell Science Ltd., Cambridge, MA.

1.19 Biodiversity Account Exercise
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| 59 T
A0z
(A=40, =10, C=25) _|

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 f e
in each EA. @::w
® Summary table will be used to record the Shannon Index and the species I T
evenness. %:z
Let’s move on and learn about the steps required for the exercise. :;:‘:;,,
lt-‘ Evenness
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1.20 Biodiversity Account Exercise

ERSITY ACCOUNTING, UNIT 2: COMPILERS Page20/51 () SEEA

m

Species Map.
- - - - | | i} |
Biodiversity account exercise B mm T
l_L =]
[ : | (A=40, B=10, c‘szs‘)v
) X I Il [
Based on the given data and tables, we need to follow the following steps to [enos [ I
determine both the biodiversity (Shannon Index) and species evenness. l
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. o s
.
e

Species (4]
Species (8]
Species (€)

Species (4]
Species (8)
Species ()

Summary Table
3

Evenness

[£A02 = Forest tree cover

[EA05 = Forest tree cover
[EA10=Forest tree cover

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

ODULE 8: BIODIVERSITY ACCOUNTING, UNIT 2: COMPILERS Page21/51 ) SEEA

Species Maj

Biodiversity account exercise 5 e

&, (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 (8)
Species (C)

58 |[8

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)

FING. UNIT 2 OMPILERS Page 21/ 51 OSEEA

m
Pyl

o
C
T
m
w
O

Species Ma
Biodiversity account exercise e R IEEE
) (A=40, 8210, C=25)
4 [ =SS!
Calculate Shannon Index and evenness for three forest EAs: s
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)
EAO2 =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 (B)
Species (C)

wm

Not quite right. (Slide Layer)

NIT 2: COMPILERS Page 21/51 OSEEA

o
C

T

m
w
O
m
Pyl

Species Map
Biodiversi t i ! T
iodiversity account exercise L et
4, (A=40, B=10, C=25) |
Calculate Shannon Index and evenness for three forest EAs:
[eca

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.

; {EAOG

Drag the numbers to their correct positions (in the white fields) {EAO7

and hit “OK”. -«-—»—-~;55°°

Species Table i EA10 EA11

A Individuals p|  In(p)| prin(p) 20 | |

EAO2 = Forest tree cover 15§ (A=30, B=20, |
Species (A) Aﬂi == B
Species (B) 10, | i X
Species (C) lﬂ| Not qmte rlght.
05 = Fi

lE"‘speci;):/s:)"ee - zgl — Take alook at the solution.
Species (8) 17,
Species (C) 12_‘ 17]

EA10 = Forest tree cover
Species (A) !’l
Species (B) M
Species (C) ﬂ
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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 . e . ECCE
ﬂne (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’
[ len)| | Hi
1 EAOS
_EA07
Species Table EA10
EA Individuals in(p)| p*In(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
Eibs e TR e 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
Pictue 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 ighe 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 =

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

Species Table

EA Individuals| [ In(p)| p*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)

1.23 Biodiversity Account Exercise

(Drag and Drop, 10 points, 1 attempt permitjed
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