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1. Module 1- Introduction

1.1 Welcome

WELCOME [ o 127

Module 5:
Ecosystem services

Notes:
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1.2 Module units

MODULE 5: ECOSYSTEM SERVICES Page2/42 OSEEA

The Ecosystem Services Module will take you through four units, as listed below.
‘We recommend completing these units in order.

Module units

Unit 1: Unit 2: Unit 3: Unit 4:
Ecosystem Services Compilers Data sources Review
Account

©® Main Ecosystem ® Data sources ® Quiz
® What is it? Services accounting ® Examples ® Summary
® Why do we need it? concepts and the
® What does it basics for compiling
look like? service supply
® Expertise and data accounts.

required.

1.3 Module objectives

MODULE 5: ECOSYSTEM SERVICES, UNIT 1: ECOSYSTEM SERVICES ACCOUNT Page 3/42 osEEA

Module objectives

After completing this SEEA — Accounting for Flows of Ecosystem Services
module, you will be able to:

Understand why accounting for ecosystem services
is important.

Understand the basics of the “ecosystem services
cascade” and its components.

Contextualize the treatment of service supplies in the
SEEA, including basic concepts and the structure of
the accounts that include services.

Follow the st to compile a “service supply account”.

Understand the data options and
sources for accounting for ecosystem services.

Published by Articulate® Storyline www.articulate.com



1.4 What is Accounting for Flows of Ecosystem Services?
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What is accounting for flows of
ecosystem services?

Accounting for flows of ecosystem services is a way to provide detailed
data on physical and monetary flows of “final” ecosystem services
from ecosystems to beneficiaries.

We can apply valuation techniques to the flow of these ecosystem
services to derive monetary measures; but in this module we restrict
ourselves to accounting for ecosystem services in physical terms. In
addition to final ecosystem services, there are intermediate ecosystem
services i.e. flows within or between ecosystems such as a spawning
ground provided by a mangrove forest for fisheries.

Final ecosystem services are directly used by (or affect) people.

1.5 Importance of Accounting for Flows of Ecosystem Services

m
m
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Importance of accounting for flows
of ecosystem services

Creating ecosystem services accounts is important because the flows of
ecosystem services plays a vital role in the environment and the
economy.

Ecosystem services accounts can be created for the following purposes:
@ To inform policies that affect ecosystems’ contributions to
human well-being
® To assess trade-offs between development and conservation
® To link to standard. economic, production measures in SNA
® To link to othey SEEA EEA aé:counts (condition, services use,
monetary asset valuation) '
® To asses trade-offs between the use of ditferent ecosystem services within
one basket of ecosystem services
@ To inform land use planning
® As indicators:
— Flows of individual services (physical and monetary)
~ Indices of aggregated services by ecosystem type
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1.6 Accounting for Flowsf Ecosystem Services Representation

Accounting for flows of ecosystem services

What does a services supply account look like?

Various types of ecosystem services flows can be represented
using maps and tables that contain spatially-detailed information
from field studies, and biophysical modelling. Some services can
be estimated using reference values from lookup tables.

In a complete account, for each ecosystem type (e.g., urban,
forest tree cover, agriculture, open wetlands), it is specified what
type of services they provide (e.g., provisioning, regulating,
cultural).

Take a look at the table and see how the information is integrated
when creating such accounts.

Maps
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Tables
Ecosystem type
Land cover Urban and|

. Type of service associated| Agricultural land| Open wetlands

e.g.tonnesof| e, tonnes of

Provisioning timber| wheat

Cultural eg. tonnescf| e.g,tonnesof e.g., tonnesof]
COystored /| COystored/|  COpstored /| a.g, tonnes of
= Regulating released| released released| P absorbed,
Regulating g, hectares of| e.g, numberaof| e.g. hectares
Cultural parkland| visitors / hikers of duck habitat,

LI .
== Provisioning
| Lok table

\ Monetary Services Supply

1.7 Accounting for Flows of Ecosystem Services Representation

Accounting for flows of ecosystem services representation

Example (services supply in physical units)

This is a real-life example based on the first part (physical supply
and condition accounts) of an ecosystem accounting report
for the Limburg province of the Netherlands (Remme et al. 2014).

Click on the highlighted figures to learn more about the
ecosystem types.
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Ecorystem Type
Surface| Other| Provincial
Ecosystem service Units ucban! pasturel crootandl_Forest] weath| peat] water nature| total
urting g meat -~ | sa00| 1a732| sacoll e 1553 3193
prinkingwater [
extraction mwater laon| 70| maz| savfl aa - ar| ss2| 26998
€ |crop production  [10° kg produce - 1,868 - 1,868
Fodder production [0 KE Y
2 matter sl ™
Air quat 3
Y 10° kg M
regulation m| e 7| mol as| 7| ao| es| 22
Regulation
Carbon e
facy 875 | 8015 273 | so664l| 393 |1e9| - [10s6| ere2
Cultural___|Recreational cycling [10* trips 269 1863| 2611) 1s6s 30| 3| 139] 220 9121
s b
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Explanation 1(Slide Layer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 1: ECOSYSTEM SERVICES ACCOUNT

Accounting for flows of ecosystem services representation

Example (services supply in physical units)

This is a real-life example based on the first part (physical supply
and condition accounts) of an ecosystem accounting report
for the Limburg province of the Netherlands (Remme et al. 2014).

Click on the highlighted figures to learn more about the

ecosystem types.

1.8 Module units

Page 7/42 o SEEA

Ecorystem Type
surface| Other| provincial
units | urtanl pasturel croplandl Heath| peat| water| nature| _totall
[Hunting kg meat 5,100 | 1a732| s00fll 67| 70 15| 34193
[Drinking water '
extraction mwater Naon i s0| 12| sawfi s a7 | ss2| 26995
|crop |10° kg produce - 1,868 - - 1,868
Fodder production |10" k€Y
matter | ]
[air quality s
10° kg PMyo
nequistion |regulation m| | as| 7| aof es| 22
iotigaanen | g 73 393 1e9| - |10s6| erax
[cuttural __|Recreational eyeling |10 trips 90 0] 3] 19] 20 9,121

Each ecosystem type provides multiple services,
and that these services may be represented in

different units. Note that the cropland, forest and
heathland are providing a majority of the services

measured.

MODULE 5: ECOSYSTEM SERVICES

Module units

Unit 1:
Ecosystem Services
Account

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

required.

Page 8/42 o SEEA

The Ecosystem Services Module will take you through four units, as listed below.
‘We recommend completing these units in order.

Unit 2:
Compilers

® Main Ecosystem
Services accounting
concepts and the
basics for compiling
service supply
accounts.

Unit 3:
Data providers

® Data sources
® Examples.

Unit 4:
Review

® Quiz
® Summary
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1.9 Unit 2
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Flows of ecosystem services— compilers

In this unit, we'll learn the concepts of accounting for flows of ecosystem services
and the basics for compiling the services supply accounts.

But first, why should we concern ourselves with services supply accounts?

Well, ecosystems provide services that are essential to the economy and human
activities.
here to see some examples of these services. |

Further, services supply accounts help us understand if the ecosystems are being
converted and/or degraded by answering questions like:

©® Which ones are most important to conserve?

® How can they be managed optimally to maintain services?

In addition, these accounts can be linked with national planning and accounting to
ensure ecosystems are taken into account in the decision-making process.

| SERVICES, UNIT 2: COMPILERS Page9/42  {y seEA

Flows of ecosystem services— compilers

In this unit, we'll learn the concepts of accounting for flows of ecosystem services
and the basics for compiling the services supply accounts.

But first, why should we concern ourselves with services supply accounts?
Well, ecosystems provide services that are essential to the economy and human ‘

it ® Food supply
paciivities; - Y ® Clean water
- Click here to see some examples of these services. - ® Flood protection

® Carbon sequestration
® Recreation, cultural and religious importance

Further, services supply accounts help us understand if the ecosystems are being
converted and/or degraded by answering questions like:

© Which ones are most important to conserve?

® How can they be managed optimally to maintain services?

In addition, these accounts can be linked with national planning and accounting to
ensure ecosystems are taken into account in the decision-making process.
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1.10 The Ecosystem Services Cascade

Page 10/ 42 o SEEA

The ecosystem services cascade

People depend on ecosystems for food, clean water, flood protection,
and much more. We generally think of ecosystems as separate from
their services and the value we place on them. It’s nice to have a forest
near our home and to enjoy the wildlife. However, the forest is also
important for flood protection, water purification, wild game, pollution
regulation, carbon sequestration, wind regulation, etc.

Thus, the ecosystem services cascade is designed to analyze each
ecosystem type in a way that enables us to understand, measure, and
research their services.

After all, ecosystem services are how ecosystems contribute to
benefits for people.

Let's move on and learn more about the ecosystem services
cascade.

1.11 The Ecosystem Sares Cascade

Page 11/42 o SEEA

The ecosystem services cascade

There are several components that the ecosystem services cascade addresses. The first
component encompasses the biophysical structures (e.g., forests and wetlands) and
processes (e.g., photosynthesis and competition).

To see the other components, keep clicking on the fields until you close the circle.
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Function (Slide Layer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS

The ecosystem services cascade

There are several components that the ecosystem services cascade addresses. The first
component encompasses the biophysical structures (e.g., forests and wetlands) and
processes (e.g., photosynthesis and competition).

To see the other components, keep clicking on the fields until you close the circle.

Biophysical
structure or

process Function
(e.g. woodland (e.g. slow

habitat or net passage of water,

primqry or biomass)
productivity)

Service (Slide Laygr

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS

The ecosystem services cascade

There are several components that the ecosystem services cascade addresses. The first
component encompasses the biophysical structures (e.g., forests and wetlands) and
processes (e.g., photosynthesis and competition).

To see the other components, keep clicking on the fields until you close the circle.

Biophysical
structure or
process Function Service
(e.g. woodland (e.g. slow (e.g. flood

habitat or net passage of water, protection, or
primary or biomass) harvestat;le
productivity) products)

Page 11/42 OSEEA

Support ecosystem function

(i.e. growth of biomass), which
generates ecosystem services.

Page 11/42 OSEEA

Services provided by the

ecosystem, when used (and
when we apply capital and labor)

Published by Articulate® Storyline www.articulate.com



Benefit (Slide Layer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 11/42 osEEA

The ecosystem services cascade

There are several components that the ecosystem services cascade addresses. The first
component encompasses the biophysical structures (e.g., forests and wetlands) and
processes (e.g., photosynthesis and competition).

When the services are used,

To see the other components, keep clicking on the fields until you close the circle. they generate benefits.

Biophysical
structure or

process Function

(e.g. woodland (e.g. slow Service

(e.g. flood

Benefit
(e.g. contribution

habitat or net
passage of water, to aspects of

primqry or biomass)
productivity)

protection, or
harvestable
products)

well-being such
as health and
safety)

Value (Slide Layer)
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The ecosystem services cascade

There are several components that the ecosystem services cascade addresses. The first
component encompasses the biophysical structures (e.g., forests and wetlands) and
processes (e.g., photosynthesis and competition).

s ; i The benefits generated
To see the other components, keep clicking on the fields until you close the circle. can be valued.

Biophysical
structure or

process Function Service
(e.g. woodland (e.g. slow

Benefit Value

(e.g. contribution (e.g. willingness

to aspects of to pay for

well-being such woodland
as health and protection or for
safety) more woodland,
or harvestable

products)

{ (e.g. flood

habitat or net passage of water, protgction, or
primary or biomass) harvestable

productivity) products)
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Pressures (Slide Layer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 11/42 OSEEA

The ecosystem services cascade

There are several components that the ecosystem services cascade addresses. The first
component encompasses the biophysical structures (e.g., forests and wetlands) and
processes (e.g., photosynthesis and competition).

The use of these services for
generating benefits, in turn, puts
To see the other components, keep clicking on the fields until you close the circle. pressure on biophysical
structures and processes (e.g.,
by degradation or conversion).

Biophysical
structure or
B e Service Benefit Value
habitat or net assa‘gé S Tavator (6.5 flood (e.g. contribution (e.g. willingness
primary P - tﬁomass) ) protection, or to aspects of to pay for
productivity) harvestable well-being such woodland
products) as health and protection or for
safety) more woodland,
or harvestable
products)

Kommentar ausblenden (Slide Layer)
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The ecosystem services cascade

There are several components that the ecosystem services cascade addresses. The first
component encompasses the biophysical structures (e.g., forests and wetlands) and
processes (e.g., photosynthesis and competition).

To see the other components, keep clicking on the fields until you close the circle.

Biophysical
structure or

process

(e.g. woodland
habitat or net
primary
productivity)
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1.12 The Ecosystem Services Cascade
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The ecosystem services cascade

Great! You have closed the ecosystem services cascade.

The components of the cascade are also often studied individually. For example, ecologists focus on
processes and functions. Ecological economists will use the ecological information to study the services
provided by ecosystems. Economists and sociologists are more interested in the benefits and values
we assign to the services. The cascade model is a format in which these sciences can converge.

One last point, the ecosystem services cascade also helps us separate out measurements and work with
experts in different areas of science and policy.

Biophysical

Function
(e.g. slow
habitat or net p::::rgeo?f
primary vater,
productivity) biomass)

Value
(e.g. willingness
to pay for

Service Benefit
(e.g. flood (e.g. contribution
protection, or to aspects of

woodland
protection or for
more woodland,
or harvestable
products)

—

harvestable well-being such
products) as health and
safety)

Source: Adapted from Haines-
YYoung and Potschin, 2010.
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Ecosystem services

We pointed out earlier that ecosystem services are defined as
contribution ecosystems provide to benefits for people. Ecosystem
services are not to be equated with benefits, as is done in some other
studies, as the generation of benefits usually requires also capital and
labour.

So, how should we measure the ecosystem’s contribution?

We need to calculate all the contributions from ecosystems,

for example: the crops = contributions of nature, equipment,
inputs, labour, energy, etc. As part of its contributions, nature
provides biomass growth, nutrients, water, flood control, and
pollination. Without these, there would be no crops.

In the services supply account, we measure the physical services
(e.g., the addition to biomass of the crop) as this is our goal in this
module.
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1.14 Ecosystem Saces Types

MODULE &: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 14/42 °SEEA

Ecosystem services types

According to the Common International Classification of Ecosystem Services (CICES) there are three main types of ecosystem
services. Each needs to be treated differently.
They are:

| ® provisioning services |

| ® regulating services

| ® cultural services

Click on each type of services to learn more.

Explanation 1 (Slide Layer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 14/42 °SEEA

Ecosystem services types

According to the Common International Classification of Ecosystem Services (CICES) there are three main types of ecosystem
services. Each needs to be treated differently.
They are:

Provisioning services are the goods that can
be harvested, or extracted, from ecosystems.

| @ provisioning services

Example: providing fish for fisheries, or providing

® regulating services
; wood for timber harvest

| ® cultural services

Click on each type of services to learn more.
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Explanation 2 (Slide Layer)
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Ecosystem services types

According to the Common International Classification of Ecosystem Services (CICES) there are three main types of ecosystem
services. Each needs to be treated differently.
They are:

Regulating services are the regulation of climate,

| ® provisioning services : : >
: : hydrological, ecological, and soil processes.

| ® regulating services

Examples: pollination, carbon sequestration,
flood control.

| ® cultural services

Click on each type of services to learn more.

Explanation 3 (Slide Layer)
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Ecosystem services types

According to the Common International Classification of Ecosystem Services (CICES) there are three main types of ecosystem
services. Each needs to be treated differently.
They are:

| ® provisioning services |

Cultural services are the nonmaterial benefits
provided by ecosystems.

| ® regulating services

Example: recreation, tourism, providing a setting
for cultural or religious practices.

| ® cultural services

Click on each type of services to learn more.

Published by Articulate® Storyline www.articulate.com



1.15 Ecosystem Serviceklaps
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Ecosystem services — maps

Different ecosystems generate different services. Therefore, it is important to include
spatial detail and a good dlassification of ecosystem types.

Click on each ecosystem type in the map below to learn about their services.

Intensive cropland

Explanation 1 (Slideayer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 15/ 42 °SEEA

Ecosystem services — maps

Different ecosystems generate different services. Therefore, it is important to include
spatial detail and a good classification of ecosystem types.

Click on each ecosystem type in the map below to learn about their services.

Intensive cropland

Wood production,
hydrological function,
carbon sequestration
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Explanation 2 (Slide Layer)
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Ecosystem services — maps
Different ecosystems generate different services. Therefore, it is important to include

spatial detail and a good dlassification of ecosystem types.

Click on each ecosystem type in the map below to learn about their services.

Crops,
’ carbon sequestration
Intensive cropland

Explanation 3 (Slide Layer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 15/42 OSEEA

Ecosystem services — maps

Different ecosystems generate different services. Therefore, it is important to include
spatial detail and a good dlassification of ecosystem types.

Click on each ecosystem type in the map below to learn about their services.

Intensive cropland

Livestock production,
carbon sequestration
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Explanation 4 (Slide Layer)
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Ecosystem services — maps
Different ecosystems generate different services. Therefore, it is important to include

spatial detail and a good dlassification of ecosystem types.

Click on each ecosystem type in the map below to learn about their services.

O,

\
IMelsive cropland
~

The bordered area can provide
recreation and tourism.

| SERVICES, UNIT 2: COMPILERS Page 16 /42 OSEEA

Ecosystem services — final services

e SEEA ELA focuses on ‘final’ services from ecosystems, which is
the p human involvement transforms the services to
benefits. Such as: adding biomass then harvesting, or farming fish
before capturing.

It's important to note that the ecosystem processes and functions are
not final services (e.g., reproduction, predation, food web, nutrient
cydle, etc.)

The biodiversity itself is also not a ‘final’ service. It is an aspect of
ecosystem condition and recorded in the biodiversity account.

We can use individual species and these species can depend on others.
However, the diversity of these spedies is usually considered an
ecosystem condition.
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1.17 Ecosystem Service€lassifications
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Ecosystem services — classifications

Ecosystem services can be classified based on different classification systems. The three
most commonly used classifications for ecosystem accounting are:

* Common International Classification of Ecosystem Service
¢ Developed by the European Environment Agency
e ‘Multi-purpose classification’ of potential final ecosystem services for accounting
and assessment. Hierarchical, developed on basis of MA ESS categories.

 Final Ecosystem Goods and Services Classification System (FE
¢ Developed by the US Environmental Protection Agency
o (lassification system focused on final ecosystem goods and services (FEGS) for
measuring stocks. Explicitly links ecosystem services to an environmental type
and a defined beneficiary.

W

* National Ecosystem Services Classification System ~
¢ Developed by the US Environmental Protection Agency
o (lassifies the flows of final ecosystem services from environmental types to
economic uses and users.

1.18 Ecosysteme®vices- Classifications
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Ecosystem services — measures

There are different methods for measuring ecosystem services.

We can measure the services directly through surveys or field studies
(e.g., socio-economic survey on recreational use, field survey of
available fish)

Or, we can use biophysical modelling with:

® Lookup tables: Take values from another location

© Statistical approaches: Estimate based on known
explanatory variables

® Geostatistical interpolation: Estimate from known
locations nearby

® Process-based modelling: use of models such as Invest, Aries, or
SWAT, to model individual services based on a range of spatially
explicit data sources

In the next few slides, we will go through an exercise to compile
the services supply account.
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1.19 Services Supply Account Exercise
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Services supply account exercise

Let’s go further into compiling a services supply account by using the services supply data as shown in the
table below. The table contains information about the different ecosystems types in each Ecosystem
Accounting Area (EAA). A map of the various ecosystem assets is shown to the right.

The main goal of this exercise is to calculate missing services, calculate totals, and discuss the results as

highlighted in yellow.
Services Supply EAOL EA02
(©) (R) ) (S) Carbon
Crop| Recreation Water| _Sequestration
Extent tonnes| tonnes| |eacs.
(ha)| tonnes/year| trips/year]| m3/year| /ha/year| /year|
500.0 18,700.0 500.0) 600.0 20
262.5 0.0 1,500.0) 500.0 30 EAOS
68.8 0.0 1,600.0|  15,000.0] 5)
281.3 20|
75.0 30) i EAOG
56.3 0.0| 500.0 500.0 0 of
68.8 0.0 700.0 400.0 0 EAD9
375 700.0| 5,000.0| 10,000.0 40|
50.0 s EAL0 EALL
225.0 30
175.0 20,
1,800.0

ODULE 5: ECOSYSTEM SERVICES, UNIT 2: CC LERS Page 20/ 42 QSEEA

Services supply account exercise

The first step is to calculate the missing services values (i.e., crop, recreation, and water)
for the different ecosystem assets (EAs) 4, 5,9, 10 and 11.

The unknown services values are calculated by using the values for the EAs of the same
ecosystem type (ET). Before doing the maths, check the examples below.

Click on the highlighted boxes to see two calculations examples.

Services Supply Database

(C) (R) (w) (S) Carbon
Crop| Recreation Water Sequestration

Extent tonnes| tonnes

(ha)| tonnes/year| trips/year]| m3/year| /ha/year| /year|
500.0 18,700.0| 500.0} 600.0| 20|
262.5 0.0} 1,500.0| 500.0| 30,
68.8 0.0 1,600.0| 15,000.0| S5
281.3 20
75.0 30|
56.3 0.0} 500.0] 500.0| 0
68.8 0.0| 700.0] 400.0| 0|
37.5 700.0| 5,000.0 10,000.0| 40|
EAO09 = Inland water bodies 50.0 S
EA10 =Tree covered areas 225.0 30
EA11 = Herbaceous crops 175.0 20

Total 1,800.0

Published by Articulate® Storyline www.articulate.com



Example 1 (Slide Layer)

MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 20/ 42 OSEEA

Services supply account exercise

The first step is to calculate the missing services values (i.e., crop, recreation, and water)
for the different ecosystem assets (EAs) 4, 5,9, 10 and 11.

The unknown services values are calculated by using the values for the EAs of the same
ecosystem type (ET). Before doing the maths, check the examples below.

Click on the highlighted boxes to see two calculations examples.

(©) (R) (W) (S) Carbon
Cro| Recreation Water| Sequestration

tonnes| tonnes

trips/year| m3/year,

18,700.0 500.0 600.0|
0.0 1,500.0] 500.0
0.0 1,600.0 15,000.0| 5
10,518.8 20|
30
0.0 500.0 500.0| 0 or exa ple op fo AQ
0.0 700.0 400.0) 0 AO 0 e same tvoe (i.e. herbaceo oD
700.0) 5,000.0 10,000.0| 40
s AC AC AO
30| 00 to 00 S
ZOI D 8 to
Example 2 (Slidedyer)
MODULE 5: ECOSYSTEM SERVICES, UNIT 2: COMPILERS Page 20/ 42 °SEEA

Services supply account exercise

The first step is to calculate the missing services values (i.e., crop, recreation, and water)
for the different ecosystem assets (EAs) 4, 5,9, 10 and 11.

The unknown services values are calculated by using the values for the EAs of the same
ecosystem type (ET). Before doing the maths, check the examples below.

Click on the highlighted boxes to see two calculations examples.

Services Su Database

(©) (R) (W) (S) Carbon
Crop| Recreation Water| Sequestration
Extent| tonnes| tonnes
EU (ha)| tonnes/year| _trips/year| m3/year| /ha/year /year]
EA01 = Herbaceous 500.0 18,700.0| 500.0} 600.0| 20|
EAO02 =Tree covered areas 0.0} 500.0 30,
EAO03 = Inland water bodies 68.8 0.0} 1,600.0 15,000.0 5
EAO04 = Herbaceous 281.3 20| S 5 atnle = = AQ
EAOS =Tree covered areas 75.0 30
EA06 = Artificial surfaces (urban] 56.3 0.0| 500.0} 500.0) 0| 0 O € 5a € pe € ana ater bodie
EA07 = Artificial surfaces (urban; 68.8 0.0 700.0) 400.0 0 0 AQ ADO
37.5 700.0| 5,000.0] 10,000.0| 40,
EA09 = Inland water bodies 50.0 5| 000 P - J
EA10 =Tree covered areas 225.0 30 63.6 D
EA11 = Herbaceous 175.0 | 20|
Total 1,800.0 | |
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1.21 Services Supply Account Exercise
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Services supply account exercise

The second step is to calculate the carbon values from the services supply database (lookup table)
(S — Carbon Sequestration) for each EA (01 — 11).

You need to multiply the extent (ha) of each EA with its sequestration (tonnes/ha/yr) value.

Click on a highlighted box to see a calculation example.

(=] (R) w) (s) Carbon
crop| Recreation Water| _Sequestration

Extent tonnes| tonnes

ha)| tonnes/year| trips/year| m3/year| /ha/year| /year|
500.0 18,700.0] 500.0 600.0) 20
262.5 0.0) 1,500.0 500.0) 30
68.8 0.0) 1,600.0]  15,000.0 S
2813 10,518.8| 20
75.0 30
56.3 0.0} 500.0) 500.0) 0
68.8 0.0) 700.0) 400.0) o|
37.5 700.0} 5,000.0|  10,000.0 40|
50.0 1,163.6| 5
225.0 30
175.0 20

1,800.0

Example 1 (Slide Layer)
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Services supply account exercise

The second step is to calculate the carbon values from the services supply database (lookup table)
(S — Carbon Sequestration) for each EA (01 - 11).

You need to multiply the extent (ha) of each EA with its sequestration (tonnes/ha/yr) value.
Click on a highlighted box to see a calculation example.

Services Su Database

(=] (R) w) (s) Carbon
C'Og Recreation Water| ﬁueﬂrﬂlon
Extent tonnes| tonnes
EU ha)| tonnes/year| trips/year| m3/year| /ha/year| /year|
18,700.0! 500.0 600.0 20l 10,000|
0.0 1,500.0 500.0
0.0 1,600.0]  15,000.0
10,518.8)
0.0) 500.0] 500.0]
0.0 700.0} 400.0 "
700.0) 5,000.0] __ 10,000.0 W For example: Carbon sequestration for EA01 =

1,163.6|

Extent (ha) * Sequestration value (tonnes/ha/yr) =
500 ha * 20 tonnes/ha/yr =
10,000 tonnes/yr
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1.22 Services Supply Account Exercise

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

Services supply account exercise

The second step is to calculate the carbon values from the services supply database (lookup table)
(S — Carbon Sequestration) for each EA (01 - 11).
You need to multiply the extent (ha) of each EA with its sequestration (tonnes/ha/yr) value.

Do the math and drag the correct figures towards the orange blanks under
(S) Carbon Sequestration, then hit ”OK” to check your answers.

Services Supply Database

Page 22/ 42 o SEEA

(=] (R) (w) (S) Carbon 7,875
Crop| Recreation Water| Sequestration
344
Extent tonnes tonnes

EU (ha)| tonnes/year trips/year]| m3/year| /ha/year /year]

EAO1 = Herbaceous crops 500.0 18,700.0) 500.0 600.0 20 10,000 5,625

EAO02 = Tree covered areas 262.5 0.0 1,500.0 500.0 30

EAO03 = Inland water bodies 68.8 0.0 1,600.0 15,000.0| 5 2,250

EAO4 = Herbaceous crops 281.3 10,518.8/ 20|

EAOS = Tree covered areas 75.0 30|

EAO06 = Artificial surfaces (urban) 56.3 0.0 500.0 500.0 0

EAQ7 = Artificial surfaces (urban) 68.8 0.0 700.0 400.0 0

EAO08 = Shrubs..regularly flooded (wetland] 37.5 700.0 5,000.0| 10,000.0| 40

EA09 = Inland water bodies 50.0 1,163.6| 5|

EA10 = Tree covered areas 225.0 30

EA11 = Herbaceous crops 175.0 20 S

Total 1,800.0

[» ]

Drag Item Drop Target
Picture 2 Rectangle 1
Picture 3 Rectangle 2
Picture 4 Rectangle 3
Picture 5 Rectangle 4

Drag and drop properties

Snap dropped items to drop target (Stack random)

Delay item drop states until interaction is submitted

Feedback wkn correct:
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Keep going and move on to the totals in the neites.

For EAOZ2:

Extent (ha) * Sequestration value (tonnes/halyr) =
= 262.5 ha * 30 tonnes/halyr =

= 7,875 tonnes/yr

Feedback when incorrect:

Then keep going and move on to the

totals in the next slides.

For EAOZ2:
Extent (ha) * Sequestration value (torsibalyr) =
= 262.5 ha * 30 tonnes/halyr =

= 7,875 tonnes/yr

Published by Articulate® Storyline www.articulate.com



Correct (Slide Layer)

Services supply account exercise

Page 22 /42 ° SEEA

The second step is to calculate the carbon values from the services supply database (lookn tahle)

(S — Carbon Sequestration) for each EA (01 - 11).

You need to multiply the extent (ha) of each EA with its sequestration (tonnes/ha/yr) *

Do the math and drag the correct figures towards the orange blanks under
(S) Carbon Sequestration, then hit ”OK” to check your answers.

services Supply
© (R) (w) (s) Carbon
Croj Recreation Water ation
Extent tonnes| tonnes|
EU (ha)| tonnes/year| trips/year] m3/year| /ha/year] /year]
18,700.0, 500.0| 600.0| 20| 10,000
0.0} 1,500.0 500.0 q—‘
0.0) 1,600.0, 15,000.0| 5
10,518.8 20|
30
0.0 500.0| 500.0| 0|
0.0} 700.0| 400.0| 0
700.0} 5,000.0 10,000.0| 40|
1,163.6/ 5
30|
20

Services supply account exercise

Well done!

You're doing great so far.
Keep going and move on to the totals in the next
slides.

For EA02:
Extent (la) * Sequestration value (tonnes/halyr) =

=262.5 ha * 30 tonnes/halyr=
=7,875 tonnes/yr

Page 22 /42 ° SEEA

The second step is to calculate the carbon values from the services supply database (lookn tahle)

(S — Carbon Sequestration) for each EA (01 - 11).

You need to multiply the extent (ha) of each EA with its sequestration (tonnes/ha/yr) *

Do the math and drag the correct figures towards the orange blanks under
(S) Carbon Sequestration, then hit ”OK” to check your answers.

services Supply
© (R) (w) (S) Carbon
Croj Recreation Water ation
tonnes| tonnes|
tonnes/year|  trips/year| m3/year| /ha/year]| /year]
18,700.0, 500.0| 600.0| 20)
0.0} 1,500.0 500.0 7875
0.0) 1,600.0, 15,000.0|
10,518.8) 5,625
2,250|
0.0 500.0| 500.0| 0]
0.0} 700.0| 400.0| 0
700.0} 5,000.0 10,000.0| 40|
1,163.6/ 5
30|
20

Not quite right. Take a look at the solution.

Then keep going and move on to the
totals in the next slides.

For EA02:

Extent (l1a) * Sequestration value (tonnes/halyr) =
=262.5 ha * 30 tonnes/halyr=

=7,875 tonnes/yr
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1.23 Services Supply Account Exercise

UNIT 2: COMPILERS Page 23/ 42 OSEEA

Services supply account exercise

Now, the final step is to calculate the totals for each service
(i.e., crop, recreation, water, and carbon sequestration).
Note: The total is the sum of all values in the column for
each service.

Click on the highlighted box to see a calculation example.

Services Supply Database
<) (R) (w) (8) Carbon
Crop| Recreation ‘Water| Sequestration
Extent tonnes| tonnes
EU (ha)| tonnes/year| trips/year m*/year| /hafyear| /year|
EAOL crops 500.0 18,700.0) 500.0 600.0 20| 10,000
EA02 =Tree covered areas 262.5 0.0 1,500.0 500.01 30| 7,875
EAO03 = Inland water bodies 68.8 0.0] 1,600.0| 15,000.0] 5 344
EA04 = Herbaceous crops 281.3 10,518.8| 281.3 3375 20| 5,625
0.0 428.6) 142.9] 30, 2,250
0.0 500.0 500.0) 0| 0|
0.0 700.0] 400.0} [ 0|
700.0) 5,000.0|  10,000.0} 40| 1,500
0.0} 1,163.6, 10,909.1 S| 250
0.0 1,285.7| 428.6] 30, 6,750
6,545.0| 175.0| 21&2| 20| 3,500

JNIT 2: COMPILERS Page23/42  {y seEA

Services supply account exercise

Now, the final step is to calculate the totals for each service
(i.e., crop, recreation, water, and carbon sequestration).
Note: The total is the sum of all values in the column for
each service.

For example: Total services for carbon =
Sum of all values in the column =

Click on the highlighted box to see a calculation example. 10,000 + 7,875 + 344 + 5,625 + 2,250 + 0 + 1,500 + 250 + 6,750 +
3,500 =38,094 tonnes/yr

Services Supply
©) (R) (w) (S) Carbon
Crop| Recreation Water, i
Extent tonnes| tonnes|
(ha)| tonnes/year| trips/year| m*/year| /ha/year| ear|
500.0 18,700.0) 500.0) 600.0 20 10,000
262.5 0.0] 1,500.0 500.0) 30/ 7,875
68.8 0.0] 1,600.0| 15,000.0 S 344
281.3 10,518.8 281.3] 337.5] 5,625
75.0 0.0} 428.6) 142.9| 3 2,250
56.3 0.0 500.0} 500.0, 0 0
68.8 0.0 700.0] 400.0} o 0
37.5 700.0] 5,000.0| 10,000.0j 40 1,500
50.0 0.0 1,163.6| 10,909.1 5| 250
EA10 =Tree covered areas 225.0 0.0 1,285.7 428.6] 30 6,750
EA11 = Herbaceous croj 175.0 6,545.0| 175.0| 210.0| 20
Total 1,800.0
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1.24 Services Supply Account Exercise

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

Services supply account exercise

The second step is to calculate the carbon values from the services supply database (lookup table)
(S — Carbon Sequestration) for each EU (01 — 11). You need to multiply the extent (ha) of each EU
with its sequestration (tonnes/ha/yr) value.

Do the math, fill the blanks of the totals and check your answers.

Services Supply 36,463.8
(©) (R) (w) (s) carbon
Crop| Recreation| ‘Water Sequestration 13,1342
Extent| tonnes| tonnes| T —
EU (ha)| tonnes/year| trips/year| m®/year| /ha/year| [year
EA01 = Herbaceous crops 500.0 18,700.0 500.0) 600.0) 20| 10,000 39,028.0
EA02 =Tree covered areas 262.5 0.0 1,500.0| 500.0| 30, 7,875
EAO03 = Inland water bodies 68.8 0.0 1,600.0| 15,000.0| 5| 344
‘EA04 = Herbaceous crops 281.3 10,518.8] 281.3 337.5 20, 5,625
}EA;OS =Tree covered areas 75.0 0.0} 423.6 142.9 30 2,250
EAO06 = Artificial surfaces (urban) 56.3 0.0 500.0| 500.0| 0 0|
IEA07 = Artificial surfaces (urban) 68.8 0.0 700.0| 400.0| 0| 0|
EA08 =Shrubs..regularly flooded (wetland) 375 700.0} 5,000.0) 10,000.0) 40 1,500
EAQ9 =Inland water bodies 50.0 0.0} 1,163.6| 10,909.1 5| 250
EA10 = Tree covered areas 225.0 0.0) 1,285.7 428.6) 30| 6,750
EA11 = Herbaceous crops 175.0 6,545.0) 175.0} 210.0| 20 3,500 e
Total 1,800.0 38,094

T

Page 24/ 42 o SEEA

Drag Item Drop Target

Picture 2 Rectangle 1

Picture 3 Rectangle 2

Picture 4 Rectangle 3

Drag and drop properties

Snap dropped items to drop target (Stack random)

Delay item drop states until interaction is submitted

Feedback when correc
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Feedback when incorrect:

Take a look at the solution.

Correct (Slide Layer)

Services supply account exercise

The second step is to calculate the carbon values from the services supply database (lookin table)

(S — Carbon Sequestration) for each EU (01 — 11). You need to multiply the extent (ha) o:
with its sequestration (tonnes/ha/yr) value.

Do the matbh, fill the blanks of the totals and check your answers.

Services Supply Database

That’s correct!

Page 24 /42 o SEEA

(] (R)! (w) (S) Carbon

Crop| Recreation Water| Sequestration
Extent] tonnes| tonnes
EU (ha)| tonnes/year| trips/year m?/year| /ha/year| /year
EAO01 = Herbaceous crops 500.0 18,700.0 500.0 600.0| 20| 10,000
EA02 =Tree covered areas 262.5 0.0 1,500.0) 500.0 30 7,875]
EA03 = Inland water bodies 68.8 0.0 1,600.0 15,000.0| 5| 344
EA04 = crops 281.3 10,518.8] 281.3 337.5] 20| 5,625
EAOQ5 =Tree covered areas 75.0 0.0 428.6 142.9| 30 2,250
EAO06 = Artificial surfaces (urban) 56.3 0.0} 500.0) 500.0| 0| 0]
ial surfaces (urban) 68.3 0.0 700.0| 400.0| 0] 0]
; rubs..regularly flooded (wetland) 37.5 700.0) 5,000.0] _10,000.0 40| 1,500]
EAQ9 =Inland water bodies 50.0 0.0) 1,163.6) 10,909.1 5 250
EA10 =Tree covered areas 225.0 0.0} 1,285.7 428.6| 30 6,750
EA11 = Herbaceous crops 175.0 6,545.0, 175.0} 210.0, 20 3,500
Total 1,800.0 38,094
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Incorrect (Slide Layer)

Page 24 /42 o SEEA

Services supply account exercise

The second step is to calculate the carbon values from the services supply database (lookin table)
(S — Carbon Sequestration) for each EU (01 — 11). You need to multiply the extent (ha) o

with its sequestration (tonnes/ha/yr) value. HOtCENE e,

Do the math, fill the blanks of the totals and check your answers. Take a look at the solution.
Services Supply
©) (R)! (w) (S) Carbon
Crop| Recreation Water|  Sequestration

Extent] tonnes| tonnes
EU (ha)| tonnes/year| trips/year m?/year| /ha/year| /year
EAO01 = Herbaceous crops 500.0 18,700.0 500.0| 600.0| 20| 10,000
EA02 =Tree covered areas 262.5 0.0] 1,500.0) 500.0) 30| 7,875
EAO3 = Inland water bodies 68.8 0.0 1,600.0|  15,000.0 S 344
EA04 = Herbaceous crops 281.3 10,518.8] 281.3 337.5] 20| 5,625
EAOQ5 =Tree covered areas 75.0 0.0} 428.6 142.9| 30 2,250
EAO06 = Attificial surfaces (urban) 56.3 0.0] 500.0| 500.0) 0 0
EAO7 = Artificial surfaces (urban) 68.8 0.0 700.0 400.0 0 0|
EA08 = Shrubs..regularly flooded (wetland 375 700.0 5,000.0 10,000.0| 40 1,500
EAO09 =Inland water bodies 50.0 0.0 1,163.6) 10,909.1 5 250
EA10 =Tree covered areas 225.0 0.0 1,285.7 428.6 30| 6,750
EA11 = Herbaceous crops 175.0 6,545.0] 175.0| 210.0 20 3,500
Total 1,800.0 36,463.8 | 13,1342  39,028.0 38,094

1.25 Services Supply Account Exercise

Page 25/ 42 o SEEA

Services supply account exercise

So far, you've successfully learned how to use a services supply database to calculate values,
and to compile data and information for other ecosystem services.
Using the completed table, can you answer the following questions?

Fill in the EA numbers (e.g., “EA09”) and check your answers once you’re done!

Which EA generates the most ...

Services Supply ... services for Crop?
(c) (R) (w) (S) Carbon
Crop| Recreation Water|

Extent| tonnes| tonnes
EU (ha)| tonnes/year| trips/year| m’/year| /ha/year| /year| ... services for Recreation?
EAO1 = Herbaceous crops 500.0 18,700.0 500.0 600.0 20| 10,000
EA02 =Tree covered areas 262.5 0.0 1,500.0| 500.0| 30 7,875
EAO03 = Inland water bodies 68.8 0.0 1,600.0 15,000.0 5 344
EA04 = b crops 281.3 10,518.8| 281.3 337.5) 20 5,625

i ?
EAOS = Tree covered areas 75.0 0.0 228.6 142.9) 30| 2,250 ... services for Water?
EAO6 = Artificial surfaces (urban) 56.3 0.0 500.0) 500.0) 0

0

EA07 = Artificial surfaces (urban, 68.8 0.0 700.0 400.0 0] 0

EA08 = Shrubs..regularly flooded (wetland) 37.5 700.0) 5,000.0(  10,000.0) 40| 1,500 X .
EA09 = Inland water bodies 50.0 0.0 1,163.6]  10,909.1] s 250) ... services for Carbon Sequestration?

EA10 =Tree covered areas 225.0 0.0 1,285.7| 428.6) 30| 6,750
EA11 = Herbaceous crops 175.0 6,545.0 175.0 210.0 20 3,500
Total 1,800.0 36,463.8 13,1342|  39,028.0 38,094 —
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Correct (Slide Layer)

Services supply account exercise

So far, you've successfully learned how to use a services supply database to calculate values,
and to compile data and information for other ecosystem services.
Using the completed table, can you answer the following questions?

Fill in the EA numbers (e.g., “EA09”) and check your answers once you’re done!

Services Supply

(o] (R) (w) (S) Carbon

Crop| Recreation Water| i
Extent| tonnes| tonnes
EU (ha)| tonnes/year| trips/year| m?®/year| /hafyear| /year
EAO1 = Herbaceous crops 500.0 18,700.0| 500.0 600.0 20| 10,000
EA02 =Tree covered areas 262.5 0.0 1,500.0 500.0 30 7,875
EAO03 = Inland water bodies 68.8 0.0] 1,600.0 15,000.0| S5 344]
EA04 = Herbaceous crops 281.3 10,518.8| 281.3 337.5) 20| 5,625
EAOS =Tree covered areas 75.0 0.0 428.6) 142.9 30 2,250
EA06 = Artificial surfaces (urban) 56.3 0.0 500.0| 500.0| 0] 0
EA07 = Artificial surfaces (urban) 68.8 0.0| 700.0| 400.0, 0] 0|
EA08 = Shrubs..regularly flooded (wetland) 37.5 700.0| 5,000.0 10,000.0 40| 1,500
EA09 =Inland water bodies 50.0 0.0 1,163.6 10,909.1 5| 250
EA10 =Tree covered areas 225.0 0.0] 1,285.7] 428.6) 30, 6,750
EA11 = Herbaceous crops 175.0 6,545.0 175.0 210.0 20( 3,500
Total 1,800.0 36,463.8 13,134.2 39,028.0 38,094

Incorrect (Slide Layer)

Services supply account exercise

So far, you've successfully learned how to use a services supply database to calculate values,
and to compile data and information for other ecosystem services.
Using the completed table, can you answer the following questions?

Fill in the EA numbers (e.g., “EA09”) and check your answers once you’re done!

Services Supply

(o] (R) (w) (S) Carbon

Crop| Recreation Water| i
Extent| tonnes| tonnes

EU (ha). trips/year| m’/year| /ha/year|

EAO1 = Herbaceous crops 500.0 18,700.0| 500.0 600.0 20] 10,000
EA02 =Tree covered areas 262.5 0.0 1,500.0 500.0 30 7,875
EAO03 = Inland water bodies 68.8 0.0] 1,600.0 15,000.0| S5 344]
EA04 = Herbaceous crops 281.3 10,518.8| 281.3 337.5) 20| 5,625
EAOS =Tree covered areas 75.0 0.0 428.6) 142.9 30 2,250
EA06 = Artificial surfaces (urban) 56.3 0.0 500.0| 500.0| 0] 0
EA07 = Artificial surfaces (urban) 68.8 0.0| 700.0] 400.0, 0] 0|
EA08 = Shrubs..regularly flooded (wetland) 37.5 700.0| 5,000.0 10,000.0 40| 1,500
EA09 =Inland water bodies 50.0 0.0 1,163.6 10,909.1 5| 250
EA10 =Tree covered areas 225.0 0.0] 1,285.7] 428.6) 30, 6,750
EA11 = Herbaceous crops 175.0 6,545.0 175.0 210.0 20( 3,500
Total 1,800.0 36,463.8 13,134.2 39,028.0 38,094

EAO01

Page 25/ 42

Which EA generates the most ...

... services for Crop?

... services for Recreation?

... services for Water?

O scen

... services for Carbon Sequestration?

Very good!

Page 25/ 42 o SEEA

Which EA generates the most ...
... services for Crop?

EAO1

... services for Recreation?

... services for Water?
EA03

... services for Carbon Sequestration?

Not quite ri
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1.26 Module units

MODULE 5: ECOSYSTEM SERVICES Page 26 / 42 °SEEA

The Ecosystem Services Module will take you through four units, as listed below.
‘We recommend completing these units in order.

Module units

Unit 1: Unit 2: Unit 3:
Ecosystem Services Compilers Data providers
Account

Unit 4:
Review

©® Main Ecosystem ® Data sources
® What is it? Services accounting ©® Examples.
® Why do we need it? concepts and the
® What does it basics for compiling

® Quiz
® Summary

look like? service supply
® Expertise and data accounts.
required.

1.27 Unit 3
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