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1. Module 1 - Introduction

1.1 Welcome

© seea

Module 6:
Carbon accounting

Notes:
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1.2 Module units

m

BON ACCOUNTING Page2/39 iy sEEA

The carbon accounting module will walk you through the four units listed below.
We recommend completing these units in the given order.

Module units

Unit 1:
Carbon account

Unit 2: Unit 3:
Compilers Data providers

Unit 4:
Review

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

® Basic concepts of ® Concepts
carbon accounting. ® Carbon cycle, flows
® Steps behind and balance.
compiling a carbon ©® Data options,
stock accounts. examples and
issues.

® Quiz
® Summary

ODULE 6: CARBON ACCOUNTING, UNIT 1: CARBON ACCOUN Page 3/39 °SEEA

Module objectives

After completing the SEEA Carbon Accounting module you will be able to:

Click on each point to learn more.

Understand why carbon accounting
is important!

Understand how carbon accounting
fits into the SEEA.

Compiling a carbon stock account.

Understand the basics of
carbon cycles and pools.

Understand the data options and
sources for carbon accounting.
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Explanation 1 (Slide Layer)

ON ACCOUNT Page 3/39 OSEEA

Module objectives

After completing the SEEA Carbon Accounting module you will be able to:

Click on each point to learn more.

Understand why carbon accounting These accounts provide indicators for ecosystem condition such as net carbon
is important! balance and primary productivity.

Understand how carbon accounting
fits into the SEEA.

Compiling a carbon stock account.

Understand the basics of
carbon cycles and pools.

Understand the data options and
sources for carbon accounting.

Explanation 2 (Slide Layer)
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Module objectives

After completing the SEEA Carbon Accounting module you will be able to:

Click on each point to learn more.

Understand why carbon accounting
is important!

Understand how carbon accounting The SEEA includes basic concepts for and the structure of accounts that include
fits into the SEEA. carbon (ecosystem services of carbon sequestration and storage of carbon).

Compiling a carbon stock account.

Understand the basics of
carbon cycles and pools.

Understand the data options and
sources for carbon accounting.
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Explanation 3 (Slide Layer)

ON ACCOUNT Page 3/39 OSEEA

Module objectives

After completing the SEEA Carbon Accounting module you will be able to:

Click on each point to learn more.

Understand why carbon accounting
is important!

Understand how carbon accounting
fits into the SEEA.

The carbon stock account provides consistent and comparable information for
policies aimed at protecting and restoring natural ecosystems. It helps to monitor
the maintenance of carbon stocks in the biosphere.

Compiling a carbon stock account.

Understand the basics of
carbon cycles and pools.

Understand the data options and
sources for carbon accounting.

Explanation 4 (Slide Layer)
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Module objectives

After completing the SEEA Carbon Accounting module you will be able to:

Click on each point to learn more.

Understand why carbon accounting
is important!

Understand how carbon accounting
fits into the SEEA.

Compiling a carbon stock account.

Understand the basics of The basics of the carbon cycles and pools, including carbon stocks and carbon
carbon cycles and pools. flows.

Understand the data options and
sources for carbon accounting.
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Explanation 5 (Slide Layer)
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Module objectives

After completing the SEEA Carbon Accounting module you will be able to:

Click on each point to learn more.

Understand why carbon accounting
is important!

Understand how carbon accounting
fits into the SEEA.

Compiling a carbon stock account.
Understand the basics of
carbon cycles and pools.

Understand the data options and Understanding the data options and sources can also provide information to
sources for carbon accounting. support environmental measures.

NG, UNIT 1: CARBON ACCOUNT Page 4/39 QSEEA

What is carbon accounting?

Carbon accounting is measuring, monitoring, benchmarking and
reporting accounts for carbon as an asset (depletion), carbon-related
services (sequestration and storage), and carbon as a characteristic of
ecosystem condition: “productivity”.

Click to learn more about productivity.

It is important to note that carbon accounts are considered a
"thematic account" in the context of ecosystem accounting.

Click to learn more about thematic accounts.
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1.5 What is Carbon Accounting?

Page 5/239 o SEEA

What is carbon accounting?

The SEEA EEA includes carbon accounting in three contexts:

Click on the cover to open the report and learn more about SEEA-EEA
and its carbon accounting.

Carbon as an asset (Section 4.4 and Table 4.6, pp 87-90) Experimental Ecosystem Accounting
Carbon-related ecosystem services - sequestering of carbon and carbon storage

(Table 3.3, p. 59; Paragraphs A3.16-19 and Figure A3.4, pp. 65-66)
Carbon as a characteristic of ecosystem asset condition (Section 4.3 and Tables 4.3
and 4.4, pp. 72-86)

1.6 Importance of Carbon Accounting

Page 6/39 o SEEA

Importance of carbon accounting

Carbon accounting is important because carbon plays an extensive
role in the environment and the economy.

This is why we need to account for carbon:

To develop policies on climate change and low. carbon policy.
important to link to international guidelines (IPCC and REDD#)
To help assess changes in land cover, land 1is& 611 carboii stocks and

sequestration
Tor-irild-+1

To-build therequired carbon accounts for timber and soil resources
(SEEA-CF)

To-serve-as-indicators for the locations of significant changes (natural
and manmade additions/reductions to carbon stock)

Hover over the abbreviations to learn more.

Published by Articulate® Storyline www.articulate.com




Explanation 1 (Slide Layer)
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Importance of carbon accounting

Carbon accounting is important because carbon plays an extensive
role in the environment and the economy.

This is why we need to account for carbon:

To develop policies on climate change and low. carbon poli

To help assess changes in land cover, land is&

sequestration
To-brild-+F

To-build the-required carbon accounts for t

(SEEA-CF) Intergovernmental Panel

To serve-as-indicators for the locations of sifFSgIT = Change
and manmade additions/reductions to carb®

Hover over the abbreviations to learn more.

Explanation 2 (Slide Layer)

[§5]

RBONACCOUNT Page 6/39 OSEEA

r
m

Importance of carbon accounting

Carbon accounting is important because carbon plays an extensive
role in the environment and the economy.

This is why we need to account for carbon:

To develop policies on climate change and ]
important to link to international guidelines (IPCC
To help assess changes in land cover, land 1i5& 611 carboii st

sequestration
To-brild-+F

To-build-therequired carbon accounts for timber a

(SEEA-CF) ) ) ) Reducing Emissions from Deforestation and
SERT SR EE RGOSR ORI CI LG Rl forest Degradation in developing countries

and manmade additions/reductions to carbon stock)

Hover over the abbreviations to learn more.
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Explanation 3 (Slide Layer)
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Importance of carbon accounting

Carbon accounting is important because carbon plays an extensive
role in the environment and the economy.

This is why we need to account for carbon:
L]

® To help assess changes in land cover, land 1is8 i carbioii stoeks and
sequestration

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

ULE 6: CARBON ACCOUNTING, UNIT 1: CARBON ACCOUN Page 7/39 ossEA

Carbon accounting representation

CO; dissolved in

Before compiling carbon accounts, it’s important to Oceans
understand the main components of the carbon cycle.

Exchange of CO2 between biosphere anc

oceans (e.g., absorptior

The main components are:

® Oceans

® Atmosphere Phytosysthesis R
® Geosphere & v
® Dinsphote

® Accumulation in the economy

Returns of carbon
0.g.. waste food

The components shown in the figure are those stocks and

2 2 z itive emissions re Emissions (e.g o \ = >
flows that provide the context for carbon accounting. Fughive emiesions (8.0 from. odespenidrion-4dfly and Smber) Extractions of carbon
sral emissions fossil fueland biomass) (e.g., peat. timber,

food, fibre)
(e.9., from volcanic activity)

Geosphere

Auccumulation
Carbon in oil, gas, in the economy
other carbon-
bearing rocks,
mathane calthrates and
marine sediments

Carbon in products,
fixed assets and
consumer durables

Extractions
of carbon (e.9
oil, gas and coal)

Source: SEEA EEA, 2014, Figure 4.1, p. 88.
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1.8 Carbon Accounting Representation

_E 6: CARBON ' I RBC CC NT Page 8/39 OSEEA

Carbon accounting representation

After the carbon cycle components are understood, carbon accounting can Maps Tables
then be represented in terms of stocks in a carbon stock account, using maps . egeaton oces) “‘:ﬂ:l "‘::Ell.‘.h,,,?:l """':
and tables (additions and reductions). : 1 B % i
- . . |
Accounting for carbon must therefore consider both stocks and changes in stocks x 7
of carbon in the geosphere, biosphere, atmosphere, oceans and the economy. "’ ‘\\f ﬁ‘,“’"::ymm”"" M;—_;M
100

-
It is important to know that both the opening and dlosing stocks of carbon are = 3

recorded. The various changes between the beginning and end of the accounting a Fe o i Queens
period are recorded as either additions to, or reductions in, the stock. !

Romovals (harvosts)

The table above is a simplified example of a carbon
stock account. The table shows the stocks, additions and
transfers between different type of spheres.

For full details on the carbon stock account, please refer to Table 4.6
of SEEA EEA, Page 89 (shown below).

1.9 Carbon Account Data and Expertise Requirements

RE [ING, UNIT BON ACCOUNT Page 9/39 OSEEA

Carbon account data and expertise requirements

Compiling carbon accounts requires spatial information along with data
and expertise. To learn more about these requirements, please take a look
at the figure. Spatial and

tabulated

Click on each requirement to learn more. iifermation

Carbon
account

Expertise
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Explanation 1 (Slide Layer)

Carbon account data and expertise requirements

Compiling carbon accounts requires spatial information along with data
and expertise. To learn more about these requirements, please take a look
at the figure.

Click on each requirement to learn more.

Spatial information includes:

® The conceptual framework for ecosystem accounting involves
the integration of data relating to three types of spatial units -
ecosyst ts (EA), ecosystem types (ET) and ecosystem
accounting areas (EAA).

® These areas are key elements of the ecosystem extent
account and provide the basis for spatial analysis in the other
ecosystem accounts.

® Ecosystem accounting tables that can provide, for example,
coefficients for storage and sequestration by land cover type.

Explanation 2 (Slide Layer)

Carbon account data and expertise requirements

Compiling carbon accounts requires spatial information along with data
and expertise. To learn more about these requirements, please take a look
at the figure.

Click on each requirement to learn more.

For data, they can include measurements for:
biocarbon (above-ground biomass) from satellite data
carbon sequestration and storage from vegetation cover
soil carbon according to soil type

removals due to agriculture, forestry data, fires

Page 9/39 o SEEA

Spatial and
tabulated

information

Carbon
account

Expertise

Page 9/39 o SEEA

Spatial and
tabulated
information

Carbon
account

Expertise
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Explanation 3 (Slide Layer)
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Carbon account data and expertise requirements

Compiling carbon accounts requires spatial information along with data
and expertise. To learn more about these requirements, please take a look
at the figure.

Spatial and

. 2 tabulated
Click on each requirement to learn more. iformation

For expertise, you can depend on:
® Ecologists (for biophysical modeling)
@ Agriculture, forestry experts

Carbon
® Geographers (for GIS, remote sensing)

account

Expertise

1.10 Module units

ULE 6: CARBON ACCOUNTING Page 10/39 OSEEA

Modul it The carbon accounting module will walk you through the four units listed below.
oduie units We recommend completing these units in the given order.

Unit 1: Unit 2: Unit 3:
Carbon accounting Compilers Data providers

Unit 4:
Review

® What is it? ® Basic concepts of ® Concepts
® Why do we need it? carbon accounting. ® Carbon cycle, flows
® What does it ©® Steps behind and balance.
look like? compiling a carbon ©® Data options,
® Expertise and data stock accounts. examples and
required. issues.

® Quiz
® Summary
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1.11 Compilers

Compilers

Over the course of this module, please keep the following carbon
definitions, as described by SEEA EEA, in mind:

N

. iCarbon as an assel (can be considered biomass, soil carbon)
2. [Carbon-related ecosystem services incliide:
-8 -Storage (carbon stored-in-soil; water-and biomass)
® Sequestration or primary production (including carbon removals
from the atmosphere)
rimary.production.is.the.provision.of food, energy,.and/or.materials,
3. Carbon can be seen as a characteristic of ecosystem asset condition
“iver; i condition accournits). For-example, biomass growth arnd
accumulation is an indicator of productive ecosystems.

Click on the definitions to learn more.

Explanation 1 (Slide Layer)

Compilers

Over the course of this module, please keep the following carbon
definitions, as described by i

A A A "M
Click to open page 87 of SEEA EEA
Section 4.4 and Table 4

-

. [Carbon as an asset
2. {Carbon-related ecosyst
®-Storage (carbon stored-insoil; water-and biomass)
® Sequestration or primary production (including carbon removals
from the atmosphere)
.. Rrimary.production.is.the.provision.of food,.energy, and/or.materials.....
3. Carbon can be seen as a characteristic of ecosystem asset condition
(iver; it condition accounts): For examiple; biomass growth and
accumulation is an indicator of productive ecosystems.

Click on the definitions to learn more.

Page 11/39 o SEEA

Page 11/39 o SEEA
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Explanation 2 (Slide Layer)
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Compilers

Over the course of this module, please keep the following carbon
definitions, as described by SEEA EEA, in mind:

1. Carbon as an asset (can be considered biomass, soil carbon)

2. (Carbon-related ecosystem services i Click to open page 41 of SEEA EEA
R AL T R (GO S g Tatio e Table 3.2, Paragraphs A3.16 to A3.19 and Figure A3.4

® Sequestration or primary production (including carbon removals

from the atmosphere)

~Primary production is the provision of food, energy, and/or materials......

| Carbon can be seen as a characteri of ecosystem asset condition |

(e inrcondition accounts): Forexample; biomass growth and

accumulation is an indicator of productive ecosystems.

Click on the definitions to learn more.

Explanation 3 (Slide Layer)

Page 11/39 OSEEA
Compilers

Over the course of this module, please keep the following carbon
definitions, as described by SEEA EEA, in mind:

1. Carbon as an asset (can be considered biomass, soil carbon)

2. Carbon-related ecosystem services include:

- @--Storage (»ca:tbon-»skored--in--soil,--wafer-Emd biomass)

® Sequestration or primary production (including carbon removals

from the atmosphere)

~Primary production is the provision of food, energy, and/or materials.

; Carbon can be seen as a characteristic of ecosystem asset condition

(e inrcondition accounts), For-example; biomass growth arnd
accumulation is an indicator of productive ecosystems.

Click to open page 78 of SEEA EEA
Section 4.3 and Tables 4.3 and 4.4

Click on the definitions to learn more.
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1.12 Carbon Stock Example

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 12/39 °SEEA

Carbon stock example

e l

Let’s compile a carbon stock account together by walking through this simplified
example. Based on the figure, the following information is provided for different components
of the carbon cycle: Imﬁmlj prvm— |
® Atmosphere has 100 MtC * 10900 oot 20000
® Geosphere has 10,000 MtC
® Biosphere has 400 MtC
® Oceans have 20,000 MtC
*MtC = Megat (million t ) of carbon

Fill in the opening stock row in the carbon stock account table and check your answers.

Atmosphere

Geocarbon Biocarbon Oceans

Opening stock

Reductions

Correct (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 12/39 {3y sEEA

Carbon stock example

Let’s compile a carbon stock account together by walking through this simplified I Atmosphere |
example. Based on the figure, the following information is provided for different components
of the carbon cycle: IW’_.‘WE prom— |
® Atmosphere has 100 MtC * 10000 0 20000
® Geosphere has 10,000 MtC
® Biosphere has 400 MtC
® Oceans have 20,000 MtC
*MtC = Megat: (million t ) of carbon

Fill in the opening stock row in the carbon stock account table and check your answers.

Geocarbo Biocarbon Oceans Atmosphere Very good!

Opening stock
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Incorrect (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 12/39 OSEEA

Carbon stock example

Let’s compile a carbon stock account together by walking through this simplified
example. Based on the figure, the following information is provided for different components

of the carbon cycdle: Geosphere H Blosphere I:l pov—
® Atmosphere has 100 MtC * 10000 400 20000 I
® Geosphere has 10,000 MtC
® Biosphere has 400 MtC
® Oceans have 20,000 MtC

*MtC = Megat (million t ) of carbon

" |

Fill in the opening stock row in the carbon stock account table and check your answers.

Geocarbon Biocarbon Oceans Atmosphere Not quite right.

Opening stock Take a look at the solution!

1.13 Carbon Stock Example

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 13/39 {3y sEEA

Carbon stock example

Now you have the opening stock values for the carbon stock account example. Atmosphere

190 Additions to
Next we'll consider additions to the atmosphere (i.e., reductions from the other components). [10 I ] ls Atmosphere
Those listed for this carbon account are shown in the figure below: I G’,?&';:‘ 8”:903“ m m J

Now, let’s fill in the reductions and additions rows in the carbon stock account table
and check our answers.

Geocarbon Biocarbon Oceans Atmosphere

Opening stock 10000 400 20000 100
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Correct (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 13/39 OSEEA

Carbon stock example

Now you have the opening stock values for the carbon stock account example. I I
Additions to

100
Next we'll consider additions to the atmosphere (i.e., reductions from the other components). [10 Is le
MMH Biosphere m Oceans
400

Those listed for this carbon account are shown in the figure below: 10000 20000

Now, let’s fill in the reductions and additions rows in the carbon stock account table
and check our answers.

Geocarbon Biocarbon Oceans Atmosphere Very good!

Opening stock 10000 400 20000 100 Note: 10 +5+90=24
This is an addition to the atmosphere
coming from the other components.

Incorrect (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 13/39 OSEEA

Carbon stock example

Now you have the opening stock values for the carbon stock account example. Atmosphere

100 Addtions to
Next we'll consider additions to the atmosphere (i.e., reductions from the other components). [10 Is le
Those listed for this carbon account are shown in the figure below: Qoosphero Blosphers I:‘ Donnd

Now, let’s fill in the reductions and additions rows in the carbon stock account table
and check our answers.

Geocarbon Biocarbon Oceans Atmosphere Not quite right.

Opening stock 10000 400 20000 100 Note: 10 +5+90=24

This is an addition to the atmosphere
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1.14 Carbon Stock Example

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 14/39 °SEEA

Carbon stock example

Alright, now we have the opening stock values and the additions for the example. I N’"‘:.%"“ I

Next we'll consider the reductions to atmosphere (i.e., additions from the other components)
for this carbon account, as shown in the figure below. I 1oooo anphm [::‘ Ooeans

Now, let’s fill in the additions and reductions rows in the carbon stock account table
and check our answers.

Geocarbon Biocarbon Oceans Atmosphere
Opening stock 10000 20000

Reductions

Correct (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 14/39 {3y seEA

Carbon stock example

Alright, now we have the opening stock values and the additions for the example. | N’"‘:‘O%""° I

Next we'll consider the reductions to atmosphere (i.e., additions from the other components)
for this carbon account, as shown in the figure below. I bosphare. Piosohers m °°°°"’ J

Now, let’s fill in the additions and reductions rows in the carbon stock account table
and check our answers.

Geocarbon Biocarbon Oceans Atmosphere Very good!
Opening stock 10000 20000 Note: 0+4+10=14
This is a reduction from the

Reductions components.
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Incorrect (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 14/39 °SEEA

Carbon stock example

Alright, now we have the opening stock values and the additions for the example. I mw ’

Next we'll consider the reductions to atmosphere (i.e., additions from the other components)
for this carbon account, as shown in the figure below. I boshe '—“ anhm Ij Ooeans

Now, let’s fill in the additions and reductions rows in the carbon stock account table
and check our answers.

Geocarbon Biocarbon Oceans Atmosphere Not quite right.
Opening stock 10000 20000 Note: 0+4+10=14
This is a reduction from the
components.

Reductions

1.15 Carbon Stock Example

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 16/39 {3y seEA

Carbon stock example

Great! The opening stock values along with the additions and reductions for the I """"1;%""' |
example are now completed.
Now it's time to do some calculations to close the carbon stock account. I Geosters i l-_j sl |

To close out all of the components, we need to calculate the amount of the closing stocks.

Fill in the closing stock account cells in the carbon stock account table and check

our answers.
Geocarbon Biocarbon Oceans Atmosphere
Opening stock 10000 20000
Reductions
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Correct (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 15/39 °SEEA

Carbon stock example

Great! The opening stock values along with the additions and reductions for the I Atmosphere |
example are now completed.

Now it’s ime to do some calculations to close the carbon stock account. I 10000 %00 m 20000 I
To close out all of the components, we need to calculate the amount of the closing stocks.

Fill in the closing stock account cells in the carbon stock account table and check
our answers.

Geocarbon Biocarbon Oceans Atmosphere Very good!

Opening stock 10000 20000 Closing Stock for Atmosphere =

Opening Stock + Additions — Reduction

Incorrect (Slide Layer)

MODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 15/39 °SEEA

Carbon stock example

Great! The opening stock values along with the additions and reductions for the I Atmosphere |
example are now completed.

Now it’s ime to do some calculations to close the carbon stock account. I 10000 %00 m 20000 I
To close out all of the components, we need to calculate the amount of the closing stocks.

Fill in the closing stock account cells in the carbon stock account table and check
our answers.

Geocarbon Biocarbon Oceans Atmosphere Not quite right.

Opening stock 10000 20000 Closing Stock for Atmosphere =

Opening Stock + Additions — Reduction
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1.16 Carbon Stock Example

Page 16 /39 o SEEA

Carbon stock example

Well done! I Atmosphere
100
Now you are able to complete a carbon stock account by calculating the additions and .
. = . Geosphere — Biosphere Oceans
reductions for each component in the carbon cycle. I 10000 400 20000

Geocarbon Biocarbon Oceans Atmosphere
Opening stock 10000 400 20000 100
Additions 0 4 10 24
Reductions 10 5 9 14
Closing stock 9990 399 20001 110

1.17 Additions to Stock

Page 17 /39 o SEEA

Additions to stocks

Did you know that there are six types of additions in the carbon stock account
that you may consider?

They
° g. natural growth of unmanaged ecosystems)
° e.g. human-managed growth of plantations)
] (geocarbon)
o praisals (new information resulting in increased
estimates of stock)
® |Reclassifications of carbon assets (e.g. between semi-natural and

natural ecosystems)
displayed separately, along with exports)

Hover above each type of addition to learn more.
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Explanation 1 (Slide Layer)

R CARBON TING \IT 2: CC ERS Page 17 /39 OSEEA

Additions to stocks

Did you know that there are six types of additions in the carbon stock account
that you may consider?

They are:
F 1. Natural expansion covers increases in the stock of carbon due to
natural growth, over an accounting period. This only applies to
biocarbon. It may be caused by climatic variation, ecological factors like
a reduction in grazing pressure, and indirect human impacts like the CO2
b fertilization effect (where higher atmospheric CO? concentrations cause
estimates of stock) faster plant growth).
{Reclassifications of carbon asse

natural ecosystems)

displayed separately, along with exports)

Hover above each type of addition to learn more.

Explanation 2 (Slide Layer)

R CARBON TING \IT 2: CC ERS Page 17 /39 OSEEA

Additions to stocks

Did you know that there are six types of additions in the carbon stock account
that you may consider?

They are:

2. Managed expansion covers increases in the stock due to human-
managed growth. This will be recorded both for biocarbon in
ecosystems and accumulations in the economy, in inventories,
ésh.mates of stock) consumer dgrables, fixed assets and wa;te_ storec_j in controlled landfill
sites. It also includes greenhouse gases injected into the earth.

{Reclassifications of carbon asse
natural ecosystems)
displayed separately, a

Hover above each type of addition to learn more.

Published by Articulate® Storyline www.articulate.com



Explanation 3 (Slide Layer)

RE [ING NIT 2: CC =RS Page 17 /39 OSEEA

Additions to stocks

Did you know that there are six types of additions in the carbon stock account
that you may consider?

They are:

3. Discoveries of new stock, including the emergence of new
resources added to stock. They usually come from exploration and
evaluation. This applies mostly - and perhaps exclusively - to geocarbon.

estimates of stock)

iReclassifications of carbon asse

natural ecosystems)
displayed separately, along with exports)

Hover above each type of addition to learn more.

Explanation 4 (Slide Layer)

RE [ING NIT 2: CC =RS Page 17 /39 OSEEA

Additions to stocks

Did you know that there are six types of additions in the carbon stock account
that you may consider?

They are:

o ! .g. natural growth of unmanaged ecosystems)

® Managed expansioni(e.g. huma

o {(geocarbon) 4. Upward reappraisals are changes due to updated information that
L4 permits a reassessment of the physical size of the stock. The use of

estimates of stock) updated information may require revising estimates for previous periods
{Reclassifications of carbon assERCEUSNCRINGUILVENEI S CE

natural ecosystems)
displayed separately, along with exports)

Hover above each type of addition to learn more.
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Explanation 5 (Slide Layer)
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Additions to stocks

Did you know that there are six types of additions in the carbon stock account
that you may consider?

5. Reclassifications of carbon assets will generally occur in situations
in which the use of an environmental asset changes. For example, an
increase in carbon in semi-natural ecosystems would occur through the
establishment of a national park on an agricultural area. This change
displayed separately, along with expo would be equalized by an equivalent decrease in agricultural
ecosystems. In this case, it's only the land use that has changed;

& reclassifications will usually have no impact on the total quantity of
Hover above each type of addition to learn morg eSS

Explanation 6 (Slide Layer)

RE [ING NIT 2: CC =RS Page 17 /39 OSEEA

Additions to stocks

Did you know that there are six types of additions in the carbon stock account
that you may consider?

Upwarc
estimates of stock)
® Reclassifications of carbon assets

natural ecosystems)

6. Imports are recorded to account for imports of produced goods (e.g.
petroleum products). Imports are shown separately so that they can b
compared to exports.

Hover above each type of addition
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1.18 Reductions to Stock

S Page 18/39 ° SEEA

Reductions in stocks

On the other side, there are also six types of reductions in carbon stock that you
can consider.

They are:

natural losses from unmanaged ecosystems, e.g. due

to fire or floods)

® Managed contr

action (e.g. human removal of imber from plantations)
(new information resulting in decreased stock

® Downwards reappraisa
estimates)
® Reclas

| e.g. between semi-natural and natural ecosystems)
arately from imports)

Click on each type of reduction to learn more.

RS Page 18/39 {3y seEA

Reductions in stocks

On the other side, there are also six types of reductions in carbon stock that you
can consider.

TheY.. 2 N e 1. Natural contraction covers natural, including episodic, losses of stocks over
Natural confraction the course of an accounting period. They may be due to changing distribution of

1 ecosystems (e.g. a contraction of natural ecosystems) or biocarbon losses that
Managed contractioni(e.g. might reasonably be expected to occur, based on past experience. Natural
Downwards reapprai contraction includes losses from episodic events including drought, some fires and
estimates) floods, as well as pest and disease attacks. Natural contraction also includes

losses due to volcanic eruptions, tidal waves and hurricanes.

Click on each type of reduction to learn more.
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Explanation 2 (Slide Layer)

Page 18/39 ° SEEA

Reductions in stocks

On the other side, there are also six types of reductions in carbon stock that you
can consider.

2. Managed contractions are reductions in stock due to human activities, like the
Managed contraction? removal or harvest of carbon through a production process. This includes mining of
fossil fuels and felling of timber. Extraction from ecosystems includes those }
quantities that continue to flow through the economy as products (including waste). ¥
It also includes the stocks immediately returned to the environment after extraction

iDownwards reappraisals
estimates)

® = because they are unwanted, for example discarded timber residues. Managed
L4 contraction also includes losses as a result of a war, riots and other political events;
® |Catastrophic losses and technological accidents such as major toxic releases.

Click on each type of reduction to learn more.

Page 18/39 ° SEEA

Reductions in stocks

On the other side, there are also six types of reductions in carbon stock that you
can consider.

° o 3. Downwards reappraisals reflect changes due to updated information that
permits a reassessment of the stock’s physical size. The reassessments may also
relate to changes in the assessed quality or grade of the natural resource. The use
of updated information may require the revision of estimates for previous periods
to ensure continuity over time.

iDownwards reappraisals;
estimates)

Click on each type of reduction to learn more.
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Explanation 4 (Slide Layer)

ARBON ACCOUNTING, UNIT 2: COMPILERS Page 18/39 {0y SEEA

Reductions in stocks

On the other side, there are also six types of reductions in carbon stock that you
can consider.

natural losses from unmanaged ecosystems, e.g. due

|Downwards reapprai use of an environmental asset changes. For example, an increase in carbon in
estimates) semi-natural ecosystems would occur through the establishment of a national park
on an agricultural area. This change would be equalized by an equivalent decrease

° g b 3 &

in agricultural ecosystems. In this case it's only the land use that has changed;
® reclassifications will usually have no impact on the total quantity of carbon.
® |Catastrophic los

Click on each type of reduction to learn more.

ARBON ACCOUNTING, UNIT 2: COMPILERS Page 18/39 {0y SEEA

Reductions in stocks

On the other side, there are also six types of reductions in carbon stock that you
can consider.

They are:

natural losses from unmanaged ecosystems, e.g. due

Managed contraction;

.g. human removal of timber from plantations)

® Downwards reappraisa ew
estimates) - .
o 5. Exports: A line for exports enables accounting for exports of produced goods
= (e.g. petroleum products). Exports are shown separately from the other reductions
L so they may be compared with imports.
° .

Click on each type of reduction to learn more.
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Explanation 6 (Slide Layer)

ODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 18/30 () SeEA

Reductions in stocks

On the other side, there are also six types of reductions in carbon stock that you
can consider.

They are:
(natural losses from unmanaged ecosystems, e.g. due

° (e.g. human removal of imber from plantations)

® |Downwards reappraisals|(new j

estimates) 6. Catastrophic losses, as defined in the SNA, are not shown as a single entry
° but are allocated between managed contraction and natural contraction. Managed
® [T poris(shown separately from contraction would include fires deliberately lit to reduce the risk of uncontrolled wild
° fires. For the purposes of accounting, reductions due to human accidents, such as

oil well ruptures, would also be included under managed contraction. Catastrophic
losses could, however, be identified separately in the table or a related table.
Click on each type of reduction to

1.19 Additions and Reductions to Stock

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

1;
w

1
m

0

Page 19/39 o SEEA

Additions and reductions to stocks
You've just learned about different addition and reduction types in the carbon

stock account. Now can you match the types to the correct category?

Drag the type into its category

Managed contraction

Natural expansion
Catastrophic losses
Upwards reappraisals
Exports

Imports
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Drag Item Drop Target

Natural expansion Rectangle 9
Exports Rectangle 10
Upwards reappraisals Rectangle 9
Imports Rectangle 9
Catastrophic losses Rectangle 10
Managed contraction Rectangle 10

Drag and drop properties

Snap dropped items to drop target (Tile)

Delay item drop states until interaction is submitted

Feedback when correct:
Well done.
Feedback when incorrect:

Take a look at the solution.
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Correct (Slide Layer)

ERS Page 19/39 OSEEA

Additions and reductions to stocks

You've just learned about different addition and reduction types in the carbon
stock account. Now can you match the types to the correct category?

Right!
Drag the e into its catego
4 oel ! goy Well done.
Natu
-- o
Incorrect (Slide Layer)
MODUL G, UNIT 2: COMPILERS Page 19/39 {0y SEEA

Additions and reductions to stocks

You've just learned about different addition and reduction types in the carbon

stock account. Now can you match the types to the correct category? Not quite right.

Drag the type into its category b e

Natui
-- -
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1.20 Excercise

ODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 20/ 39 oSEEA

Carbon stock account — exercise

Let's go further into developing a carbon stock account Table 1: Physical Account for Land Cover
and include a physical land cover account. Table 1 -
2|3 S
contains data about stocks, additions, and reductions gl 2 g 5
. s ®(T Sl
from different land covers. 4 g il z|E sz 2
& bl Bl B|® HER
E Bl o E| 2|3 B
2 i e o 5 2 2 = sl 2| z| (B =52
The main objective of this exerdise is to calculate S| o | 8| 8| 3| Elzg| BlE:
sl & 8| | B| 2| z|Es| E|ES 3
the net change in the ... 2l 5| S| 2| 2| E| Eldz| EleE K
Opening Stock 16 7 14 23 7 19 7 6 1 0o 100
1. Simplified carbon stock account. Additions to Stock 3| 11 of o of o of 3 o o 15
Reductions in Stock 0 0 1 8 1 2] 0 3 0 0f 15
. Closing Stock 19 18| 13 15 6| 17, 2 4 1 0f 100
2. Account for ecosystem services from =
carbon sequestration.
.
1.21 Excercise
ODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page21/39 {0y SEEA
Carbon stock account and carbon sequestration service — exercise
Table 2: Simplified Carbon Stock Account
I
» "
To compile the simplified carbon stock account, 5| 3| =3
of X E| 512,
we'll use Table 2. § g s 2 B 5|53
4 2 | | B ks g
o | g| E| 5| F| 52
In addition, to compile the account of ecosystem H § ] % 2| = = & i 1; a
. ’ | 8| B ¢ El 2| 2| 5|52
services from carbon sequestration, we'll use Table 3. 2l 6L o] £l 2 &l =] Al Slde] 2
|Carbon Stored (tonnes/ha) S| 40| 10| 200| 800| 80| 300 8] 0] o
|Carbon Stock {tonnes)
” .
All right, let’s get started! o
Reductions
‘et change
Closing
Table 3: Account of Ecosystem Services from Carbor
: 3
8 g » F g
= HER1E ]
S| B B[ g B 2 S
2 5] s| | 3| 2 H
Carbon Sequestration (tonnes/ha/year) 1 20 2 30{ 100 S| 40| 1) 0 o]
Carbon Sequestration (tonnes/year)
Owcabe Cabo i
Closing: Carbon Sequestration
Net change
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1.22 Excercise

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

Carbon stock account — exercise

To compile the carbon stock account, you need to use both tables,
and fill its blanks with the corresponding values.

This is how you should perform the calculation:
Take each value in the physical land cover account and multiply
by the corresponding column in the lookup table (first row of Table 2)

For example:

* Artificial surfaces opening stock = 16ha (given in Table 1)

e Carbon storage for artificial surfaces = 5 tonnes/ha (given in Table 2)
* Opening carbon storage for artificial surfaces = 16*5 = 80 tonnes

Total will be the sum of all values in the row that details the opening carbon
storage values.

Continue the same calculation for the next three types of land cover.

Drag the results to their correct places and click “OK"!

Table 1: Physical Account for Land Cover

Page 22 /39 o SEEA

: & HE H
S z| & 2

Opening Stock 16 7] s g | 7| 6 100
Add 3] ] o o o o o 1 15

o o 8 3| 2| o 3 15

1] 18] 1] 35| e w7 7| 4 100

Table 2: Simplified Carbon Stock Account

Carbon Stored (tonnes/ha)
Carbon Stock (tonnes)

18]

Total

Opening

Additions

Reductions

Net change

Closing

Drag Item

Drop Target

280

Rectangle 3

140

Rectangle 4

4600

Rectangle 5

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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Das stimmt! Sie haben die richtige Antwort gewahlt.

Feedback when incorrect:

Sie haben nicht die richtige Antwort gewahilt.

Correct (Slide Layer)

Carbon stock account — exercise

To compile the carbon stock account, you need to use both tables,
and fill its blanks with the corresponding values.

This is how you should perform the calculation:
Take each value in the physical land cover account and multiply
by the corresponding column in the lookup table (first row of Table 2)

For example:

* Artificial surfaces opening stock = 16ha (given in Table 1)

» Carbon storage for artificial surfaces = 5 tonnes/ha (given in Table 2)
* Opening carbon storage for artificial surfaces = 16*5 = 80 tonnes

Total will be the sum of all values in the row that details the opening carbon
storage values.

Continue the same calculation for the next three types of land cover.

Drag the results to their correct places and click “OK"!

Page 22 /39 ° SEEA

Table 1: Physical for Land Cover
8§ | lid
" z| B[y | E]3Z
H v | E(S 3 I
» - s
g 3 H IR iR
3 H IR 5 2
2 - 5| 2| z| |8 algz
3 s| 3| 8| 8| %lg &
s| 3| B| :| B| 3| sliE| £lE:| =
iy S| & =l 3| &| «ladn| S8 2
Opening Stock s 7| 1a| 25| 7] s 7] e 3] of oo
Additions to Stock 11] o) [ o 0 0) 1 0 of 15|
Reductions in Stock 0] 0| 1] 8| 1 2| 0| 3] 0| of 15
Closing Stock 19] 18] 13) 15| 6 17} 7| 4 1) o 100
Table 2: Simplified Carbon Stock A t
B v
: &
5| 3|zl
= o 5| 3| E[E;
% H al 2| Pl sl
g ¥ B 3| 3| |52
=| &| g F| 3| #| =|t %
z| E| E| 8| = 2§
B g 5| 3 5 2| B g @ 2 -
| 3| % g| 3 2| 3| s| E|Es 3
2l 3] & £] 3] E| 2] &] El=% 2
|Carbon Stored (tonnes/ha) S| 40 10| 200| 800 80| 300 8 0 of
[Carbon Stock (tonnes) | -] |
Opening 80| 56001520 2100 48" 0 0 14368
Additions.
Reductions
et change i
= Correct!
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Incorrect (Slide Layer)

Carbon stock account — exercise

To compile the carbon stock account, you need to use both tables,
and fill its blanks with the corresponding values.

This is how you should perform the calculation:
Take each value in the physical land cover account and multiply
by the corresponding column in the lookup table (first row of Table 2)

For example:

® Artificial surfaces opening stock = 16ha (given in Table 1)

* Carbon storage for artificial surfaces = 5 tonnes/ha (given in Table 2)
* Opening carbon storage for artificial surfaces = 16*5 = 80 tonnes

Total will be the sum of all values in the row that details the opening carbon
storage values.

Continue the same calculation for the next three types of land cover.

Drag the results to their correct places and click “OK"!

Richtig (Slide Layer)

Carbon stock account — exercise

To compile the carbon stock account, you need to use both tables,
and fill its blanks with the corresponding values.

This is how you should perform the calculation:
Take each value in the physical land cover account and multiply
by the corresponding column in the lookup table (first row of Table 2)

For example:

® Artificial surfaces opening stock = 16ha (given in Table 1)

* Carbon storage for artificial surfaces = 5 tonnes/ha (given in Table 2)
* Opening carbon storage for artificial surfaces = 16*5 = 80 tonnes

Total will be the sum of all values in the row that details the opening carbon
storage values.

Continue the same calculation for the next three types of land cover.

Drag the results to their correct places and click “OK"!

Table 1: Physical Account for Land Cover

Page 22 /39 ° SEEA

Not quite right.
Take a look at the solution!

T ——
Opening stock 16| 7| 1a| 23] 7| 19| 7] 6] 1 of 100
Additions to Stock 11] o) o o 0 0) 1 0 of 18/
Reductions in Stock of o 1 8 1| 2 of s o o 15|
Closing Stock 19 18] 13) 15| 6 17} 7] 4 1 o 100
Table 2: Simplified Carbon Stock
8 °
5 5
3| 3| <|3
z| = HEE
s H al 2| ¥ sl
¥ HH
3 3| o F| 3| 2| 2Es
T E| E| & z| B !'g"
B .| 3| 3| g 2| 3| s BlE: -
HEE I EIEE R R
S S " = S = @ sla € 2
[Carbon Stored (tonnes/ha) 5| 40| 10| 200| 800) 80| 300 8 0 of
Carbon Stock (tonnes) s
Opening 0| 280] 140] 4500] 5600 1520° 2100" 48" 0 14368 |
Additions.
Reductions
Net change
280 [0 [2600]
Page 22 /39 ° SEEA
Table 1: Physical for Land Cover
o
= B[S
- 2 HIBL]
H H 2 XI5
Richtig
(Opening Stock s B = 5 5
P dremwss Das stimmt! Sie haben die richtige Antwort
Reductions in Stc gewah[t
Closing Stock "

Table 2: Simplified ¢

Carbon Stored (tonn
Carbon Stock (tonne
Opening
Additions
Reductions
MNet change

== 4 [

Published by Articulate® Storyline www.articulate.com




Falsch (Slide Layer)

ODULE 6: CARBON ACCOUNTING, UNIT 2: COMPILERS Page 22/39 °SEEA

Carbon stock account — exercise Tabe1:Physes Accountfor L Cover

farea

vegetated

ded arcas

To compile the carbon stock account, you need to use both tables,
and fill its blanks with the corresponding values.

Falsch

This is how you should perform the calculation: e : . .
Take each value in the physical land cover account and multiply [ czonwss  Sie haben nicht die richtige Antwort gewdhlt.
by the corresponding column in the lookup table (first row of Table 2) iy

Closing Stock

Table 2: Simplified C
For example: |

® Artificial surfaces opening stock = 16ha (given in Table 1)
* Carbon storage for artificial surfaces = 5 tonnes/ha (given in Table 2)
* Opening carbon storage for artificial surfaces = 16*5 = 80 tonnes

Total will be the sum of all values in the row that details the opening carbon
storage values.
[Carbon Stored (tonn

Carbon Stock (tonne

Continue the same calculation for the next three types of land cover. e

Additions.
Reductions
Net change

cmem

Drag the results to their correct places and click “OK"!

1.23 Excercise

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

0

¥
w

.
m

Page 23 /39 o SEEA

Carbon stock account — exercise ot oot e oL G
_ AL BE | B
Now, we'll complete the same calculations for the additions and g 5 T § S § § §
reductions in land cover under the additions and reductions to % 3| | ¥ & : i | 2 i3
3 . 8| 5[ 2| s ]
carbon stocks in Table 2. Bl 2 E 3 E HEH HIE izl 3
o — e P Y T O O O
3 _P " Reductions in Stock of 1 e 3| 2 of 3 of o 15|
 Artificial surfaces additions to stock = 3ha (given in Table 1) Closing stock o] so] s ws] e w] ] o i o 00
e Carbon Storage for Artificial Surfaces =5 tonnes/ha (given Jible 2i Smpliied Covbiom Stk Acobist
in Table 2) H
¢ Additions to carbon stock for artificial surfaces = 3*5 = 15 tonnes R
4 § HIE
The totals will be the sums of all values in the additions and 3 3 HIEIRIE §
reductions rows. i s § I :; 3| Bliz 5
2l 5] 5] & 5| 2| 2| S|F2| s
Carbon Stored (tonnes/ha) S 40 10| 200| 800 80| 300 8| 0] o
Perform the same calculation for the addition and reductions Carbon Stock tonnes)
to stock (Table 1) in the carbon stock account (Table 2). e 80 L8010 (4600 15600 1520 2100148, 0, O 14365
Reductions
Drag the resulits to their correct places and click “OK”! e I { }
—
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Drag Item Drop Target
440 Rectangle 3
0 Rectangle 4

Drag and drop properties

Snap dropped items to drop target (Stack random)

Delay item drop states until interaction is submitted

Correct (Slide Layer)

Carbon stock account — exercise

Now, we'll complete the same calculations for the additions and
reductions in land cover under the additions and reductions to
carbon stocks in Table 2.

For example:
 Artificial surfaces additions to stock = 3ha (given in Table 1)
¢ Carbon Storage for Artificial Surfaces =5 tonnes/ha (given
in Table 2)
e Additions to carbon stock for artifidal surfaces = 3*5 = 15 tonnes

The totals will be the sums of all values in the additions and
reductions rows.

Perform the same calculation for the addition and reductions
to stock (Table 1) in the carbon stock account (Table 2).

Drag the results to their correct places and click “OK”!

Table 1: Physical Account for Land Cover

Page 23/ 39 o SEEA

Tree covered wea

Closing Stock

Toble 2: Simplified Carbon Stock Account

Carbon Stored (tonnes/ha)

)

Carbon Stock (tonnes)

80 | 280 | 140] 4600 |5600 152
0

0
[)

2100
0
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Incorrect (Slide Layer)

Carbon stock account — exercise

Now, we'll complete the same calculations for the additions and
reductions in land cover under the additions and reductions to
carbon stocks in Table 2.

For example:
 Artificial surfaces additions to stock = 3ha (given in Table 1)
o Carbon Storage for Artificial Surfaces =5 tonnes/ha (given
in Table 2)
o Additions to carbon stock for artificial surfaces = 3*5 = 15 tonnes

The totals will be the sums of all values in the additions and
reductions rows.

Perform the same calculation for the addition and reductions
to stock (Table 1) in the carbon stock account (Table 2).

Drag the results to their correct places and click “OK”!

1.24 Module units

T
w
T

Module units

Unit 1:
Carbon accounting

Unit 2:
Compilers

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

® Basic concepts of
carbon accounting.

® Steps behind
compiling a carbon
stock accounts.

Table 1: Physical Account for Land Cover

Page 23/39 ° SEEA

Not quite right.
Take a look at the solution!

S T ——
Gpening stock s [ [ sl 7] o 3 o o0
Additions to Stock 3] 11] o) o o 0 0) 1 0 of 15|
Reductions in Stock 0 1| 8| 1 2| 0 3 0 o 15/
Closing Stock 18] 15| 6 17 7| 4 1 o 100
Table 2: Simplified Carbon Stock Account
¥ "
X s
< g
g| E| <|F
. X €
gl 5 § 2 L5
) H H s|¥3
X 3| g g g EfEd
¥ g o 8| & 3| 2[E
L 3| E| E| 5| 3| F| =l¢
3 | 2| 8| 5 3| 3| s glie| -
s| 8 3| | B| 2| 3| x| SlEE| 3
21 8] 3| &) 2| &| B &| sjEc| &
[Carbon Stored [tonnes/ha) s| o] 10| 200 soco| so| soo| s| o o
|Carbon Stock (tonnes)
Opening 30| 280 | 140]4600 | 5600|1520 2100] 48| 0| o] 14268
Additions 15| 44 0 0 0 0 8 0.
Reductions [ ==
Net change | =} |-
Closing T | |

Unit 3:
Data providers

® Concepts

® Carbon cycle, flows

and balance.
® Data options,

examples and

issues.

Page 24 /39 o SEEA

The carbon accounting module will walk you through the four units listed below.
We recommend completing these units in the given order.

Unit 4:
Review

® Quiz
® Summary
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1.25 Data providers

BON ' I TA PF DER Page 25/39 OSEEA

Data providers

In this unit, you will explore different sources of data that can GPP TER

help you obtain the carbon balance, as estimated from (annual)

flows and opening stock. Through this you will become familiar

with what data sources are available. Imports ; Exports

We will also take an in-depth look at other countries (case studies)
and how they have approached carbon accounting.

It is important to note that carbon is stored in the main pools of ‘\\\\\\\I

Soil and Biomass. Transfers may take place between and within
them.

GPP = Gross Primary Production
TER = Carbon release/respiration

1.26 Data providers

RE [ING NIT 'A PF DER Page 26/ 39 OSEEA

Data providers

Data sources vary according to the different carbon stock account items.

The main data sources by carbon accounting items for biocarbon are:
® Opening stocks:
- Soil Organic Carbon SOC
—~ Biomass TCE
® Fluxes and transfers
—  Gross Primary Production GPP |
—  Terrestrial Ecosystem Reépi:ah

TER (car
- Human use of primary productioi TFFU"
= Catbonimports Ry

® Balance
- Net Ecosystem Production NEFP
-~ Net Ecosystem Carbon Balance NECE

bon release/respiration)

You can hover over the main carbon items (in green)
to learn more about their data sources.
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Explanation 1 (Slide Layer)

m
0

S Page 26 /39 ° SEEA

Data providers

Data sources vary according to the different carbon stock account items.

The main data sources by carbon accounting items g
® Opening stocks: )
- Soil Organic Carbon SOC
— Bioma
® Fluxes and
—  Gross Primary Production GFP s
—  Terrestrial Ecosystem Respiration 15 (cai
—~ Human use of primary production 71U
- Carbon imports o
® Balance
—  Net Ecosystem Production NEP
—  Net Ecosystem Carbon Balance NECE |

For Soil Organic Carbon , you can refer to Joint Research
Center (JRC) map of SOC , the top sail (1-
30cm) and subsoil layer (30-100cm); and EEA estimate of SOC, 30cm.

bon release/respiration)

You can hover over the main carbon items (in green)
to learn more about their data sources.

m
0

S Page 26 /39 ° SEEA

Data providers

Data sources vary according to the different carbon stock account items.

The main data sources by carbon accounting items for biocarbon are:
® Opening stocks:

- Soil Orga
— Biomass TC For Biomass (TCE), you can get the downscaled forest biomass

® Fluxes and transfers from the European Environment Agency (EEA). You can also get the
~  Gross Primary Production GPP o upscaled biomass for non-forest biomass from the EEA.

—  Terrestrial Ecosystem Reépi.rah
~  Human use of primary production TFF
- Carbon imports
® Balance
—  Net Ecosystem Production NEP
—  Net Ecosystem Carbon Balance NECE |

You can hover over the main carbon items (in green)
to learn more about their data sources.
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Explanation 3 (Slide Layer)

m
0

S Page 26 /39 ° SEEA

Data providers

Data sources vary according to the different carbon stock account items.

The main data sources by carbon accounting items for biocarbon are:
® Opening stocks:

- Soil Organic Carbon SOC

— Bioma:

For Gross Primary Production ( ’), you can refer to downscaled
NASA-CASA NPP (from 8km to 1km), converted to GPP by adding
autotrophic respiration from MODIS ( )

® Fluxes and
—  Gross Primary Production GFP
—  Terrestrial Ecosystem R
— Human use of primary production TFF
- Carbon imports

® Balance
—  Net Ecosystem Production NEP
—  Net Ecosystem Carbon Balance NECE |

You can hover over the main carbon items (in green)
to learn more about their data sources.

Explanation 4 (Slide Layer)

m
0

S Page 26 /39 ° SEEA

Data providers

Data sources vary according to the different carbon stock account items.

The main data sources by carbon accounting items for biocarbon are:
® Opening stocks:
- Soil Orga;
— Biomass TC
® Fluxes and transfers
—  Gross Primary Production GFP
—  Terrestrial Ecosystem Reépi.rah
~  Human use of primary production TFF
- Carbon imports
® Balance
—  Net Ecosystem Production NEP
—  Net Ecosystem Carbon Balance NECE |

bon SOC

For human use of primary production (TPPU), you can refer to
downscaled regional statistics on crops (Eurostat), timber
(EFISCEN, National Fl and EFIMED) and grazing livestock, using land-
cover and vegetation indices.

You can hover over the main carbon items (in green)
to learn more about their data sources.
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Explanation 5 (Slide Layer)

0
0
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X
m

Page 26 /39 ° SEEA

Data providers

Data sources vary according to the different carbon stock account items.

The main data sources by carbon accounting items for biocarbon are:
® Opening stocks:

- Soil Organic Carbon SOC

— Bioma:

® Fluxes and S

- Gross Primary Production GPP

—  Terrestrial Ecosystem Respiration TER__Lcérloon release/respiration

— Human use of primary production TF#U"

- Carbon imports o
® Balance

- Net Ecosystem Production NEF

—  Net Ecosystem Carbon Balance NECE

Refer to downscaled NASA-CASA Soil respiration (from 8km to 1km),
converted to TER by adding autotrophic respiration from MODIS
(Running et al., 2004).

You can hover over the main carbon items (in green)
to learn more about their data sources.

Explanation 6 (Slide Layer)

0
0
)
m

Page 26 /39 ° SEEA

Data providers

Data sources vary according to the different carbon stock account items.

The main data sources by carbon accounting items for biocarbon are:
® Opening stocks:
- Soil Orga;
— Biomass TC
® Fluxes and transfers
- Gross Primary Production GPP
—  Terrestrial Ecosystem Reépi:ah
~  Human use of primary production TFF
- Carbon imports
® Balance
—  Net Ecosystem Production NEP —==
—  Net Ecosystem Carbon Balance NECE

bon SOC

rbon release/respiration)

For Net Ecosystem Production (NEP) and Net Ecosystem Carbon
Balance (NECB), it's good to know that NEP is estimated from GPP
and TER, and NECB estimated by aggregating all flows.

You can hover over the main carbon items (in green)
to learn more about their data sources.
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1.27 Balancing estimates

Balancing estimates

Here is an example of balancing carbon stock
account items in Europe.

61 parameters were mapped to produce carbon
accounts following the Convention on
Biological Diversity — Ecosystem Natural
Capital Accounts (CBD-ENCA) ‘Quick-Start
Package’.

The main parameters were evaluated against
independent reference data to assess their
quality and test them for estimating consistent
carbon accounts.

Click the button to switch between two

different maps.

Untitled Layer 1 (Slide Layer)

Balancing estimates

Here is an example of balancing carbon stock
account items in Europe.

61 parameters were mapped to produce carbon
accounts following the Convention on
Biological Diversity — Ecosystem Natural
Capital Accounts (CBD-ENCA) ‘Quick-Start
Package’.

The main parameters were evaluated against
independent reference data to assess their
quality and test them for estimating consistent
carbon accounts.

Click the button to switch between two
different maps.
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The first map illustrates the transfer of carbon across Europe. The Balance of
lateral imports and exports = carbon “returns” — carbon “uses”.

Source: CBD-ENCA.

Page 27 /39 o SEEA
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This map shows the carbon transfer by estimating the NECB. Net Ecosystem
Production (NEP) = Gross Primary Production (GPP) — Terrestrial Ecosystem
Respiration (TER).

The map shows a decade average, with areas in green indicating dominant sink
functions (most of Europe). Red indicates dominant source functions (e.g. parts of
north-west Europe, Po valley in Italy, and spots of forest-burned areas of Portugal).
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Data validation

Data verification and validation is important in estimating the
items in a carbon stock account.

We recommend the FLUXNET website. Its tools assist you in
acquiring, querying, browsing, plotting and manipulating diverse
combinations of heterogeneous data from many sites and over
many years.

Visit fluxnet.fluxdata.org

learn more about FLUXNET.

Source: Fluxdata (http:/fluxnet.fluxdata.org/)

1.29 Data sources
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International data sources for carbon stocks

These international sources for carbon stocks and lookup tables are
available to you:

® Terrestrial Carbon Management Data Sets and-Analyses———
Source: Carbon Dioxide Information Analysis Centre, CDIAC

® Land-Use and Ecosystems
Source: Carbon Dioxide Information Analysis Centre , CDIAC

® Global carbon biomass lookup tables
Source: Carbon Dioxide Information Analysis Centre, CDIAC

® National Biomass and Carbon Datasef.......
Source: Woods Hole Research Centre, WHRC

® Project-Carben-Sequestrati |
Sourte: Forestry Commission (U](

Follow the various links to get more information.
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In addition, here are some useful international sources of data
on carbon sequestration and storage:

® Carbon and Biodiversity Calculator-
Source: CBD Secretariat, LifeWeb anid UNEP-WCMC |

® UNEP-WCMC Ecosystem Services Toolkit
Source: Climate regulation, UNEP-WCMC, 2011

® Envision, Source: Oregon State University

® InFOREST, Sou.rceé Virginia Department of Forestry

® REDD+ - Reduce Emissions from Deforestation-and forest
Degradation, Som:?ce: Forest Carbon Partnership Facility

® Guidelines for National Greenhouse Gas Inventories Vol. 4.
~Agriculture; Forestry-and other Land Use (AFOLY); Source:
IPCC (Intergovernmental Panel on Climate Change) 2006

® Greenhouse Gas Emissions from Agr
Forestry and other Land Use, Sourt

1.31 Case study

)ERS Page 31/39 ° SEEA

O
C
r
m
(@]
w
x
>
T
0

Carbon accounting in Australia — case study

The goal of the carbon accounting project in Australia was to study the
feasibility of creating comprehensive carbon accounts. The project’s title was
“Towards a Comprehensive and Fully Integrated Stock and Flow

Framework.”

Background: In November 2012, the Australian Bureau of Statistics,
Department of Environment and Australian National University began

a project to:
® Identify the potential need for carbon stock information and data.
® Populate the SEEA carbon stock account for Australia. TOWARDS A COMPREHENSIVE AND FULLY
® Assess the requirements for a regularly produced carbon stock account INTRABAERD DTS & ANG FLOW IDAURE OAN PR
= - CARBON ACCOUNTING IN AUSTRALIA
for Australia.
The results of the study showed that geocarbon (exclusively fossil fuel) A otemmot
makes up the overwhelming majority of the carbon stock in Australia. -
Erdrcnmant & Scciety
The study estimated that biocarbon and geocarbon levels are 11.5% and Mg Bl e
rerraet e

88.5%, respectively, of the total carbon estimate. In the figures, biocarbon
was estimated at 31,081 Mt C, while the geocarbon was 239,581 Mt C
(exclusively fossil fuel). That totaled 270,662 Mt C in Australia.
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Carbon accounting in Australia — case study

This table illustrates the distribution of Australian biocarbon and
geocarbon according to type of ecosystem.

Explore the table to find out more by hovering Notura, e s seslen ]
over the highlighted boxes! Non
Eucalypt native forests 16. 4671 3,753 8424
‘Shrub lands & woodlands 14 500 636 1,137
Grass, shrub & heath lands K 37 51 7
Rainforests 1,225 252 1477
Other ; 1 16 2
Marine ecosystems g 1. 1,084 1,198
Fresh water ecosystems X 7 1
Geocarbon Total Natural ecosystems 644, 12,94 12,402 25343
| Fossil fuel Semi-natural
97,400 Highly modified 50.0 750 1,500 2,250
55900 Grazing In modified pastures 329 132 1,315 1,447
2 outside rangelands
‘;g Total Semi ! 829 882 2815 3,697
Natural gas 1.559 Cropping 25 102 1,022 1124
Shale oil 82,287 | Imigated agriculture 3 12 105 17
Total fossil fuel 239,581 Plantation wood 4 77 120 296
s 7 @ - 5
Limestone nr. " £
— 7y Total 3 412 1 | 1,907
Total carbonate rocks nr. Setlements ES tel 1%
Other fincludes methane o, Total Settiements and Other X 37 98 134
Clathrates] Total 767. 14270 | 16811 31,081

Source: Australian National University, 2014.

Layer 1 (Slide Layer)
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Carbon accounting in Australia — case study

This table illustrates the distribution of Australian biocarbon and
geocarbon according to type of ecosystem.

Blocarbon
i |_Natural ecosystems
Explore the table to find out more by hovering Natural ! = ]
over the highlighted boxes!
Over one do e total biocarbo 753 8424
2 = o - 636 1137
0 08 a ated to b o % 7
angeland as evenly divided EEZ3 252 1477
between soil and bioma 1 16 32
114 1,084 1198
: 7 1
Geocarbon Total Natural 644.0 12941 12402 25343 |
Fossl fuel Semi-natural
ok cod STAG Highly modified 500 750 | 1500 2,250
o a0 Grazing in modified pastures 329 132 1315 1447
Brown 58,100 outside rangelands
Crude oif. 145 Total Semi-natural ecosystems 829 882 2815 3697
LPG* 90 | Agricuitural
Natural 1,559 Cropping % 102 1,002 1124
Shale oil 82,287 [ 12 105 17
Total fossil fuel 239,581 Plantation wood 4 177 120 296
Carbonate rocks ';::""*’""‘ ‘ 1 6 36;
Limestone X 20 m |
n Total 3. az| 1 | sor
Total carbonate rocks n.r. ms’m ents 32 19 1:
Other (ncludes methane ns. Total Settiements and Other X 37 98 134
clathrates) Total 767. 14270 | 16811 31,081

Source: Australian National University, 2014.
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Carbon accounting in Australia — case study

This table illustrates the distribution of Australian biocarbon and
geocarbon according to type of ecosystem.

Explore the table to find out more by hovering 5963 6374 6603 |' 12977 ]
over the highlighted boxes! Non L
Eucalypt native forests 16 4671|3758 8424
Shrub lands & woodlands 1a. 500 636 1,137
Grass, shrub & heath lands 37 5 7
Rainforests 1225 252 1477
Other 1 16 32
Marine ; 1t 1,084 1,198
Fresh water . 7 1"
Geocarbon Total Natural ecosystems 644, 12,941 | 12,402 25343
Fossi fuel Semi-natural
Highly modified 50.0 750 1,500 2,250
B""‘B c:"u g:gg Grazing in modfied pastures 329 132 1315 1,447
——— outside
Crude oif. 145 Total Sem. | 829 882 815 3,697
Natural gas 1.559 Cropping 1,124
Shale oil 82.287 Cated oo r o : 1 17
Total fossil fuel 239,581 | 29
rocks Agricultural ecosystems tend to hold the 1 35;
Limestone nr. o 8 " s A
5 B majority of their biocarbon in soils. JT%
Total carbonate rocks n.r. = 5 26
Other (ncludes methane e Total Settiements and Other | [ 34 ] 134
|__clathrates) Total blocarbon’ [ | 7674 14210 31,081

Source: Australian National University, 2014.
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Carbon accounting in Australia — case study

So, here are the key points:

It is possible to construct carbon stock accounts for Australia
with information currently available.

Having comparable information on carbon stocks in fossil fuels
and ecosystems (terrestrial and marine) linked to economic
information enables the assessment of past policies and
future policy options (including scenario analysis).

Different parts of government and academia can successfully
work together to assess the usefulness and feasibility of
producing environmental or ecosystem accounts.

Click on each point to learn more.

Published by Articulate® Storyline www.articulate.com



Explanation 1 (Slide Layer)

S Page 33/39 ° SEEA

m
0

Carbon accounting in Australia — case study

So, here are the key points:

Itis possible to construct carbon stock accounts for Australia Gaps and deficiencies in information and methodologies exist but these
with information currently available. have been identified and can be addressed. The data has already been

updated since the first release. The resources required for an on-going

production of carbon stock accounts are modest.

Having comparable information on carbon stocks in fossil fuels
and ecosystems (terrestrial and marine) linked to economic
information enables the assessment of past policies and
future policy options (including scenario analysis).

Different parts of government and academia can successfully
work together to assess the usefulness and feasibility of
producing environmental or ecosystem accounts.

Click on each point to learn more.
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Carbon accounting in Australia — case study

So, here are the key points:

It is possible to construct carbon stock accounts for Australia
with information currently available.

L EVTT e Ree it LT S T e s e R el R I SR B SRS For example, the economic and employment impacts of different

and ecosystems (terrestrial and marine) linked to economic climate mitigation options, as well as the limits to the amount of storage
information enables the assessment of past policies and possible in biocarbon, can both be estimated.

future policy options (including scenario analysis).

Different parts of government and academia can successfully
work together to assess the usefulness and feasibility of
producing environmental or ecosystem accounts.

Click on each point to learn more.
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Carbon accounting in Australia — case study

So, here are the key points:

It is possible to construct carbon stock accounts for Australia
with information currently available.

Having comparable information on carbon stocks in fossil fuels
and ecosystems (terrestrial and marine) linked to economic
information enables the assessment of past policies and

future policy options (including scenario analysis).

Different parts of government and academia can successfully Producing an experimental account provided a reason and focus for
work together to assess the usefulness and feasibility of cooperation. The skills, knowledge and networks of each of the partner
producing environmental or ecosystem accounts. agencies (ANU, ABS, DoE) were essential.

Click on each point to learn more.

1.34 Module units
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G re at' You have finished Units 1, 2, and 3. Let's move on to the quiz section (unit 4)
to review the carbon accounting knowledge you've learned in this module.

Unit 1: Unit 2: Unit 3:
Carbon accounting Compilers Data providers

Unit 4:
Review

® What is it? ® Basic concepts of ® Concepts
® Why do we need it? carbon accounting. ® Carbon cycle, flows
® What does it ® Steps behind and balance.
look like? compiling a carbon ©® Data options,
® Expertise and data stock accounts. examples and
required. issues.

® Quiz
® Summary
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1.35 Quiz

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

In your country, what are some important land cover types for carbon sequestration?
Check all the answers you think are correct!

«| Forest

| Wetlands

| Mangroves

| Tundra

¢ | Estuaries

«| Parkland

| Cropland

+| Rice paddies

L[> ]
Correct Choice
X Forest
X Wetlands
X Mangroves
X Tundra
X Estuaries
X Parkland
X Cropland
X Rice paddies

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

All answers are correct.

Correct (Slide Layer)

Quiz 1

Page 35/ 39 o SEEA

In your country, what are some important land cover types for carbon sequestration?

Check all the answers you think are correct!
| Forest
¢ Wetlands
| Mangroves
¢ Tundra
«| Estuaries
| Parkland
«| Cropland

+| Rice paddies
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Very good!

All answers are correct.



Incorrect (Slide Layer)

Page 35/ 39 o SEEA

Quiz 1

In your country, what are some important land cover types for carbon sequestration?

Check all the answers you think are correct! Not quite right.

All answers are correct.
Forest

Wetlands

Mangroves

DR E

Tundra
Estuaries
Parkland

Cropland

Rice paddies

Biciciolo)

1.36 Quiz
(Multiple Response, 10 points, 1 attempt permitted)
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Quiz 2
In your country, what are some important changes in land cover for carbon sequestration?
Check all the answers you think are correct!

Reductions

«| Conversion to artificial surfaces, cropland, and infrastructure
«| Degradation by pollution
¢ | Biodiversity Loss
Additions
+| Natural regrowth
« | Conversion to forest and wetlands

«| Restoration of biodiversity \ I
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Correct Choice

X Conversion to artificial surfaces, cropland, and infrastructure
X Degradation by pollution

X Biodiversity Loss

X Natural regrowth

X Conversion to forest and wetlands

X Restoration of biodiversity

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

All answers are correct.
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Quiz 2

In your country, what are some important changes in land cover for carbon sequestration?
Check all the answers you think are correct! Very good!

Reductions All answers are correct.

«  Conversion to artificial surfaces, cropland, and infrastructure
«| Degradation by pollution
«| Biodiversity Loss
Additions
«| Natural regrowth

«| Conversion to forest and wetlands

«| Restoration of biodiversity m

Incorrect (Slide Layer)
ODULE 6: CARBON ACCOUNTING, UNIT 4: QUIZ AND SUMMARY Page 36/39 °SEEA

Quiz 2

In your country, what are some important changes in land cover for carbon sequestration?
Check all the answers you think are correct! Not quite right.

Reductions All answers are correct.

Conversion to artificial surfaces, cropland, and infrastructure
Degradation by pollution

Biodiversity Loss

Additions

Natural regrowth

Conversion to forest and wetlands

Restoration of biodiversity m
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1.37 Quiz

(Multiple Response, 10 points, 1 attempt permitted)

Quiz 3

What could be the national data sources to help determine the extent of
change in ecosystem types (land cover types for carbon sequestration)?

Check all the answers you think are correct!

Page 37 /39 o SEEA

« | Land inventories

«| Land cover maps

«| Ecosystem assessments

+| State of environment reports

«| IPCCreports

[»

Correct Choice
X Land inventories
X Land cover maps
X Ecosystem assessments
X State of environment reports
X IPCC reports

Feedback when correct:

All answers are correct.

Feedback when incorrect:

All answers are correct.
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Quiz 3

What could be the national data sources to help determine the extent of
change in ecosystem types (land cover types for carbon sequestration)?

Check all the answers you think are correct!

«| Land inventories

«| Land cover maps

« | Ecosystem assessments

+| State of environment reports

¢ | IPCCreports

Incorrect (Slide Layer)

Quiz 3

What could be the national data sources to help determine the extent of
change in ecosystem types (land cover types for carbon sequestration)?

Check all the answers you think are correct!

Land inventories

Land cover maps
Ecosystem assessments
State of environment reports

IPCC reports

OOO0RO
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Very good!

All answers are correct.

Page 37 /39 ° SEEA

Not quite right.

All answers are correct.
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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 why carbon accounting is important!

® understand how carbon accounting fits into the SEEA.

® compile a “carbon stock account”.

® understand the basics of carbon cycles and pools.

® understand the data options and sources for carbon accounting.

Further Information:

® System of Environmental-E ie-Accounting 2012 — Experimental
Ecosystem Accounting (SEEA EEA).

® System of Entvirormental=Economic Accounting 2012 — Central
Framework(SEEA CF).
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