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VERIFY SPACE-BASED LAND USE AND BIOMASS MONITORING

EO-based land use monitoring well
developed (see HILDA+*)

Biomass density maps (useful for many
applications in policy and management**)

Global biomass mapping is progressing
(sensors, products, quality)

Evolution of both static, annual maps and
time-series (prototypes)

Integration with NFIs to improve national
GHG inventories based refined 2019 IPCC
GPG for AFOLU and GFOI MGD 3.0

*Winkler et al 2021. Nature Com
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Global aboveground biomass derived from satellite data at
100 m resolution for 2010, 2017, 2018, 2020
http://cci.esa.int/biomass

** https://link.springer.com/article/10.1007/s10712-019-09510-6



http://cci.esa.int/biomass
https://link.springer.com/article/10.1007/s10712-019-09510-6
https://www.nature.com/articles/s41467-021-22702-2

VERIEY Integration of biomass map and plot data
~

€ Multi-date biomass plot
database

£Tool to pre-process plot
biomass data, quantify
uncertainties, and perform plot-
to-map comparison

€ Main functions include:

Inter-
comparison y
and change .

analysis modelling Main

* Removal of forest change plots
* Temporal adjustment

* Forest area scaling Fope

* Plot uncertainty estimation

* Plot biomass estimation (Biomass-R) rrn i

https://qgithub.com/arnanaraza/PlotToMap Local (Local use)
https://qgithub.com/arnanaraza/PlotToMap Interactive (Interactive, Shiny App)
Implemented in NASA/ESA MAAP 3

Plot-to-map comparison framework



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Farnanaraza%2FPlotToMap_Local&data=04%7C01%7Cmartin.herold%40wur.nl%7C7a53066b3b6b4ff278e008d8bbcbbebe%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C637465831037398718%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Yhc9ruHcU%2BU4eNkgamp163CxVoDp1tjo2LtVqnT7pjA%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Farnanaraza%2FPlotToMap_Interactive&data=04%7C01%7Cmartin.herold%40wur.nl%7C7a53066b3b6b4ff278e008d8bbcbbebe%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C637465831037398718%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=nWoMPJBuyK%2BRWig8x69h21hl0tVV7hjaDdgeeeIxp7s%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Farnanaraza%2FPlotToMap_Interactive&data=04%7C01%7Cmartin.herold%40wur.nl%7C7a53066b3b6b4ff278e008d8bbcbbebe%7C27d137e5761f4dc1af88d26430abb18f%7C0%7C0%7C637465831037408661%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=LHgJpuSNAh9osmSd76%2BWUlJySNPbLWDNXx8HXTCl7ps%3D&reserved=0

Evolving country needs towards spatially-explicit estimations

e Increasing requirements and interests by countries
e 2019 refinement of IPCC GPG (biomass maps, use of EO)

e Survey: developed by WP1 and WP3 for better
understanding of status and needs for spatially-explicit
estimating and reporting for national GHG inventories

e Focus on LULUCF sector with a focus on forest-related
categories (ref. Regulation (EU) 2018/841)

e 12 replies from national agencies in VERIFY (Ireland,
Norway X 2, Austria, Netherlands, Germany, Italy, France,
Turkey, Lithuania, Slovenia & Slovakia)

HHHHHHHHH HELMHOLTZ



Status and plans for spatially-explicit data

_ _ They are used for activity data (land-use, land use
Q.2.2 To what extent is spatially- change and burned areas) 9

explicit data Currently being used They are used for land management information

within the preparation of the GHG °
inventory of your country (n:12) They are used for biomass/carbon stocks and change 5
They are not used 2
Yes, we plan to increase the use with regards to
activity data (land-use, land use change and burned
Q.2.3 Do you plan to increase areas) 7
the use of spatially-explicit data Yes, we plan to increase the use with regards to
. . . biomass/carbon stocks and change 6
within your GHG inventory in the Yes, we plan to increase the use with regards to land
next few years? (n=12) management information 5
Yes, we would like to but have not thought about the
details yet 2

GFZ
e HELMHOLTZ




Main motivations to further develop spatially-explicit estimations

“Political” motivations

To comply with the new

requirements defined by the EU...

To assist the planning of more

targeted mitigation activities in...

To aim for spatial tracking of
LULUCF mitigation activities

To develop subnational LULUCF

policies that are consistent with...

To streamline the activity data

needed for the GHG inventory...

“Technical” motivations

Allow for more sub-

national/strata/local estimations...

Increase data density in under-
sampled areas

To move to higher Tiers of
estimation

To use spatially-explicit products
as an independent source of...

To better understand the spatial
and temporal distribution of...

GFZ

Helmholtz-Zentrum
PorTsbpAam

HELMHOLTZ



Estimation of biomass maps in national GHG inventories
in four primary ways

Biomass maps and remotely sensed data - use as reference or auxiliary data*:

1. As a source of auxiliary data for increasing the precision of estimates of
emissions, removals and/or emissions and removals factors based on
ground plot reference data

2. As a source of reference data for directly estimating biomass or biomass change
directly from biomass density and/or density change maps (requires validation
with national/local data sources of higher quality)

3. To facilitate estimation of emissions and removals factors by combining biomass
density and/or density change maps with activity data

4. To localize emissions and removals estimates by integrating biomass density
and/or density change maps with other spatial data and/or Tier 3 models

*Reference data are the data on which estimates are based Auxiliary data is to enhance or improve estimates (i.e. precision)

GFZ - Revised section in 2019 IPCC GPG AFOLU guidelines
el Zernum  GFOI Methods and Guidance on use of biomass maps HELMHOLTZ

OOOOOO



https://www.ipcc-nggip.iges.or.jp/public/2019rf/vol4.html
https://www.reddcompass.org/download-the-mgd

Towards Earth Observation data-driven, spatially explicit forest GHG inventories

Net Greenhouse Gas Fluxes
from Forests
Mt CO,e yr' (2001-2019)

- 0.17 (source)

-0 (neutral) S Updated global forest flux budget for 2021 v s 4
Annual gross emissions 8.3 Gt CO2e/yr '
Me— -0.087 (sink) - Annual gross removals -15.6 Gt CO2e/yr
I Annual net flux -7.3 Gt CO2e/yr
GFZ Paper: Harris, Herold et al., 2021, Nature CC WORLD RESOURCES INSTITUTE

elmiolz Zentrum Data: https://gfw.global/315sv5h HELMHOLTZ

PorTsbpAam


https://gfw.global/315sv5h

Higher frequency monitoring for enforcement and

carbon tracking on level of activities ___
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Csillik et al. 2022. Nature Coms.EE
https://gena.users.earthengine.app
/view/raddalert

HELMHOLTZ


https://www.nature.com/articles/s43247-022-00383-z
https://gena.users.earthengine.app/view/raddalert

Recommendations for EO-data for AFOLU

e Evolving opportunities: country interest and needs & better data

- New requirements for more localized and more frequent estimation and reporting,
i.e. Enhanced Transparency Framework, EU regulation 841/2018

e EO data linking with country estimation and reporting:
- Increasing timeliness and spatial detail - more practical demonstrations needed
- Provide improved estimates in areas not well covered by NFIs (i.e. Eastern Europe)

— AFOLU mitigation actions: local GHG assessments (local implementation and
performance tracking)

- Linking national, EU-wide and global approaches (i.e. UNFCCC global stocktake)
e Integrated monitoring perspective:

- Space- and ground-based data streams as complementary sources

- Improved integration from bottom: “super-site” concept for NFI efforts

— HELMHOLTZ



Upcoming

Meetings and conferences (2022):

ForestSAT 2022 (29. Aug. - 2. Sept., Berlin/Potsdam area)

Vacancies - Remote Sensing@GFZ:

Global monitoring team leader (permanent): https://www.gfz-

potsdam.de/en/career/job-offers/job-detail/6143

Global monitoring data scientist (4,5 years): https://www.gfz-
potsdam.de/en/career/job-offers/job-detail/6136

Several post-doc project positions (open soon):
e FAIR environmental data and monitoring

e Global and national biomass monitoring

GFZ

Helmholtz-Zentrum
OOOOOO

herold@gfz-potsdam.de

HELMHOLTZ


https://www.gfz-potsdam.de/en/career/job-offers/job-detail/6143
https://www.gfz-potsdam.de/en/career/job-offers/job-detail/6136
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