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Main GHG Emissions/Removals from AFOLU
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The key greenhouse
gases of concern are
C0O2, N20 and CH4.
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From the 2019 Refinement to
the 2006 IPCC Guidelines for
National GHG Inventories
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IPCC Guidelines @esa

Overall, the 2019 Refinement of the 2006 IPCC Guidelines builds on
the objective of providing updates and new guidance to the 2006 IPCC

Guidelines for chapters 1 to 12.

The main changes the 2019 refinement for the
AFOLU sector are related to the following:

A

A
A
A

Provision of New Guidance
Provision of updated default emission factors

Provision of new default emission factors

Better and more complete coverage of sections
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CARBON POOLS USED IN AFOLU

Tamr L1(Urparin)
DEFINITIONS FOR CARBON POOLS USED IN AFOLU FOR EACH LAND-USE CATEGORY

L Pool ! Description
Biomass Above- All Bionsass of Inving vepetatson, both woody and berbacoous, above the soil
grosuxd wehaching stems. stumps, branches, bark, soods, and folage
biowass Note: 1n cases where forest undentory 1 s selatively sauadl component of the

above-ground bomess carbon pool, it 1 acceptable for the methodologes and
msocimed dara used i some ners 1o exclude 01, provided the ters see used inn
consistent mamney throwmghout the inventory hane senes.

Below- All rousss of ve roots. Fuse roots of bess tham (sagpested) 2mm diameter are
grovnd often excluded because these oftien cannot be distingueshed emmpencally from soel
Diosrss ofpmne mattes og hatter
Dead organke Dendd wood Includes all non-lnving woody beoanass not contmmned 1 the bitter, esther standsog,
nsatter lying on the ground, or in the sml. Dead wood mnclades wood lying ca the surface,

dead roots, s stumgs, lssger than of equal 0o 10 ¢ in disnseter (o the diameter
specified by the coumtry).

Latter Includes all noasliving bromass with o size greater than the laut for soil crganic
uatrer (suggestod 2 mon) and less than the sunusssm dinineter chosen & dead wood
(e.g 10 cm). lying dead, m vanons states of decompositon above o withan the
weneral or orgamse soil. Thes includes the limer layer as ussally defined w sl
typalogies. Live fine roots above the smumeral or ocgamic soil (of less than the
meninssan hameter hnut chosen for below -growsd broumss) are ncluded 1 hitter
where they cannot be distngunshed from it ensperscally

Saily Soal orgas Tocludes organse carbon m mmneral soils 20 & specified dopth chosen by the cosmtry
matter’ and applied consissently through the tane series™ . Live sl dead fine roots and
DOM within the sodl that are less than the munuman diametes hnut (sugpested 2
en) foe roots and DOM, are mebaded with soil coganie matter where they cannot be
destinguashed from ot enpincally. The default for soul depeh 1s 30 cm and gdance
o detenmimng country-specific depehs is given in Chapter 23.5.1
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estimated from
space
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Use of Satellite Observation in 2019 Refinement @esa

Volume 4: Agriculture, Forestry and Other Land Use (AFOLU)
Chapter 2: Generic Methodologies Applicable to Multiple Land-use Categories

Biomass Density Map for Biomass Estimation

A Biomass density maps are wall-to-wall, polygon- or pixel-based
predictions of above-ground biomass for woody plants and trees.

A Biomass density maps are constructed by combining
remotely sensed data and field observations.

A An example from Brazilian Amazon is introduced to
explain how such a biomass density map can be used
for estimation of GHG emissions/removals.
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Use of Satellite Observation in 2019 Refinement

Volume 4: Agriculture, Forestry and Other Land Use (AFOLU)

Chapter 3: Consistent Representation of Lands

Development of land cover datasets

esa

A In recent decades, satellite remote sensing has become the primary source
of data for developing for global estimates of land cover.

TABLE 3A.1.1 (UPDATED)

EXAMPLES OF GLOBAL LAND COVER DATASETS IN 2017

(A) (B) ©) (D)
Dataset name ESA Climate Change Global Forest Change MODIS Land Cover Global PALSAR-
Initiative — Global Global Forest Watch Type Product 2/PALSAR/JERS-
Land Cover Products (MCD12Q1) 1 Forest/Non-
(CCI-LO) Forest Map
Author European Space University of Maryland NASA /US Japan Aerospace
Agency (ESA) (UMD) Geological Survey Exploration
ESA UNCI
World Resources Agency (JAXA)
= 11 Institute (WRI)
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IPCC 2019 Refinement and Space @esa

A National GHG inventories are essential to successful enhancement of
transparency framework and Global Stocktake under the Paris Agreement.

A Guidance on use of satellite observation in national GHG inventories has been
enhanced in the 2019 Refinement.

0 For QA/QC and verification through comparison of GHG emission estimates with atmospheric
measurement using inverse models (Vol.1)

0 For estimation of GHG emissions/removals from land, through biomass density map for biomass
estimation and land cover datasets for identification of human induced land-use change (Vol.4)

A Better use of satellite observation is expected to improve the quality of national
GHG inventories and contribute to successful implementation of the Paris
Agreement.
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ESA Earth Observation Eesa
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ESA-DEVELOPED esa
EARTH OBSERVATION MISSIONS
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Key Space Missions for AFOLU @esa

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Updated August 2020

Radar Sensors o
S Current/Past Mission

C-band . Future Mission
ERS-1&2 (ESA)

Archive available from 1991

Envisat (ESA)
Sentinel-1A/B/C (ESA)
L
RADARSAT CONSTELLATION 1/2/3 (CSA)
|
L-band SAOCOM Series (CONAE) Data policy to be confirmed

Optical Sensors
SPOT 1-5 (CNES)

SPOT global archive data older than 5 years is available as core data.
SPOT coverage available over Congo basin 2008 - 2015.

LANDSAT-7/-8/-9 (USGS) LS-7 technical/coverage limitations

Landsat Archive available from 1972
Sentinel-2A/B/C (ESA)

CBERS Series (INPE/CRESDA) CBERS-4/-4A
'
Special Core ALOS (JAXA) ALOS-2 (JAXA)
I [
Data Sets 2007 — 2010 & 2015 global 25m-resolution PALSAR/PALSAR-2

mosaics and forest/non-forest maps are freely available.
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Key Data Set
for Land Cover
and Agriculture
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Dataset Definition Agriculture Relevant Classes Owner Datelo Cum?ntly Refresh Res.n!m10n Ta_rgef
Coverage Active? Al
pixel size (m)

Climate Change Initiative Legend (based on the LCCS): |ESA, 2010. 2008-2012, No 3-epoch series of 300 Intended to [Open http:
(CCI) Land Cover The CCI- [+ 10 Cropland, rainfed https://www. 2003-2007, global land cover match the [//maps.elie.ucl.
LC team produced and * 11 Herbaceous cover esa-landcover- (1998-2002 maps where each needs of ac.
released 3-epoch series of * 12 Tree or shrub cover cci.org/? epoch covers a 5- key users” |be/CCI/viewer/do
global land cover maps. + 20 Cropland, irrigated or q=overview year period belonging wnload.php
These maps were produced |post-flooding to the
using a multi-year and « 30 Mosaic cropland (>50%) / climate
multi-sensor strategy in natural vegetation (tree, shrub, change
order to make use of all herbaceous cover) (<50%) community
suitable data and maximize |+ 40 Mosaic natural vegetation
product consistency (ESA (tree, shrub, herbaceous cover)
2014). (>50%) / cropland (<50%)

+ 130 Grassland
GlobCover (ESA, 2009) . Legend: (22 class LC) ESA, 2009. 2004 to No Original coverage 300 The state Open http://due.
Land cover map of global * 11 Post-flooding orirrigated [http://due. 2006, and 2004-06, with of global esrin.esa.
extent croplands esrin.esa. 2009 opne refresh in land cover |int/page_globcov

* 14 Rainfed croplands int/page_globc 2009 for two time |er.php

+ 20 Mosaic Cropland (50-70%) |over.php periods

/ Vegetation (grassland,

shrubland, forest) (20-50%)

* 30 Mosaic Vegetation

(grassland, shrubland, forest)

(50-70%) / Cropland (20-50%)

* 110 Mosaic Forest/Shrubland

(50-70%) / Grassland (20-

50%)

+ 120 Mosaic Grassland (50-

70%) / Forest/Shrubland (20-

50%)

+ 130 Grassland

* 140 Closed to open (>15%)

grassland
Copernicus CGLS Dynamic Legend (23 class LC): Copernicus, 2016 Yes Annual, plus 100 Land cover [Open DOI:
Land Cover A global land Shrubland, herbacious, 2015. https: global 5 year state and 10.5281/zenodo.
cover product updated cropland //land. change products change 3243509
annually. Global change copemnicus. 2016-19
product 2016-19 to be eu/global/prod
released in 2020 (Africa ucts/Ic
available now). Data from
PROBA-V 100m time series
2016-2019, Sentinel
missions to be used from
2020 0
In Development

Spatial
. Date of Currently Resolution - Target
Dataset Definition Agriculture Relevant Classes Owner o Active? Refresh minimun i o Availability
pixel size (m)
WorldCover
WorldCereal
— — - —_—— . L} -
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esa

CCl Land Cover and continuity in C3S

Annual global land cover mapping at 300m from 1992 to present

T - Cropland rainfed I Shrubland

Cropland irrigated or post-flooding Grassland
Mosaic cropland (>50%) / natural vegetation (<50%) Lichens and mosses
Mosaic natural vegetation (>50%) / cropland (<50%) Sparse vegetation (<15%)
. Il Tree cover broadleaved evergreen (>15%) M Tree cover flooded fresh/brakish water
CCl Land Cover proj ect pro duced g lobal LC M Tree cover broadleaved deciduous (>15%) M Tree cover flooded saline water
M Tree cover needleleaved evergreen (>15%) I Shrub or herbaceous cover flooded
Il Tree cover needleleaved deciduous (>15%) M Urban areas
m ap S fO r th e 2000, 2005 an d 20 10 ep ocC h S I Tree cover mixed leaf type (broadleaved and needleleaved) Bare areas
I Mosaic are% and shrub (>50%) / herbaceouczi: c'?vel; (<50%) M Water bodies g
H I Mosaic herbaceous cover (>50%) / tree and shrub (<50% Permanent snow and ice
(300 m resolution) ARCH (550%)
Continuity in C3S from 2015-2019 with 100 m res.
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Map of the main Crop Types
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" innovators
georice
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Rice

Tree cover evergreen

Tree cover Deciduous

Mosaic tree schrubland

Schrubland

Cropland, herbaceous or schrub cover
Flooded

Inland water

Urban/bare areas
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2019 National crop type
E.g. Lithuania (Jan-Aug),>50 crop types

Crop type
I Grassland

Winter cereal
I Spring cereal
Winter rape
[ Peas
" Black fallow
Beans
B Corn
I Winter rye

I Clover
ESARUNCLASSIFIED - For Official Use
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q Declared - crop type
7 n ¢

Parcel conformity assessment
N Classified and conform
I Classified and not conform
Not classified - geometry problem
Not classified - not monitored land cover
I Not classified - < 3 S2 pixels
Not classified - no S1 pixel
I Not classified - other

Parcels
number

Parcels
area
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