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GEO societal benefits and land cover observations
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Land cover observations: from needs to benefits

g ""‘H\X Global efforts assume:
- 7 s 1. International agreement on
A g S WSS data quality + approaches
T 2. Land cover (change)

estimates accepted by all
. nations and the
Benefits international community

Soclety \
Application Requirements
i.e. Policy & management i.e. GEO, UN Conventions
Access and usability’?‘ ' Information needed?
Operation Strategies

I.e. Monitoring programs l.e. IGOL, GCOS IP

Consistency and ContinUitquhat and how to best observe it?

Implementation

i.e. best practice guidelines

Most suitable data and accepted approaches?
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UNFCCC and earth observations of land cover

Requirements

Strategies and
priorities

Implementation
guidelines

Operation and
Application

UNFCCC
(Art. 3/ 12)

Reporting obligations
& sustainable
development

Kyoto Protocol

IPCC GPG
LULUCF / AFOLU

National LULUCF
reporting (Annex |) &
CDM A/Reforestation

DUE Kyoto Inventory

UNFCCC
(Art. 5/ 10)

Research &
systematic
observations

GCOS
Implementation Plan

Tasks for land cover
observations

Evolving global
programs

DUE GLOBCOVER
& GLOBCARBON

UNFCCC
(COP11/ Al6)

Reducing emissions
from deforestation in
developing countries

Post-Kyoto
commitments

Technical protocols
for measuring and
monitoring GHG
emissions

National case
studies

GSE Forest Monitor.
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GCOS implementation plan tasks for land cover

= Action T22: Establish international standards and
specifications for the production of land-cover
characterization maps (by 2005) LCCS

» UN Land Cover Classification System (LCCS) LAND COVER

CLASSIFICATION
SYSTEM

» Land cover harmonization case studies

= Action T23: Produce reliable accepted methods for land-

cover map accuracy assessment (by 2005)
» CEOS WGCV/GOFC-GOLD best practices

document released as JRC report

« Action T25: Develop an /n situ reference network and apply
CEOS WGCYV validation protocols for land cover

» Joint CEOS WGCV/GOFC-GOLD framework for operational land
cover validation and harmonization
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GCOS impl. plan tasks for land cover

* Action T24: Commit to continuous 10-30m resolution
optical satellite systems with data acquisition
strategies at least equivalent to the Landsat 7 mission
for land cover:

»Landsat Geocover 1990/2000 has set standards:
» Additional global coverage 2004-06 -> MDGLS
» 2009-11 decadal survey?
» 1994-1996 to achieve 5 year intervals?

»Lack of data versus lack of cooperation
»SPOT heritage and ESA Sentinel 2 plans

»Use of SAR data for large area activities
e GOFC-GOLD




GCOS impl. plan tasks for land cover

« Action T26: Generate annual products documenting
global land-cover characteristics at resolutions
between 250m and 1km, according to internationally-
agreed standards and accompanied by statistical
descriptions of the maps’ accuracy:

» Global land cover datasets are evolving:

» DUE GLOBCOVER as international partnership
building upon evolving standard

» MODIS LC 500, MODIS VCC

» Need for validation, harmonization and synergy
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GLOBCOVER 2005

Global land cover using ENVISAT/MERIS (300 m resol.)
ESA/JRC with FAO, IGBP, EEA, GOFC-GOLD ...

Builds upon experiences (GLC2000) and evolving
standards (LCCS, validation protocols)

Link to international initiatives and mapping programs

— Partnership of ESA, EEA, and GOFC-GOLD to link GLOBCOVER
products and European CORINE program

=~ Data acquisition completed
First map products:
*Globe (April ‘07)

Global MERIS mosaic
g GOFC-GOLD




Trees & Crops

- Shrubs

- Shrubs & Grasses

- Snow & Ice



GCOS impl. plan tasks for land cover

« Action T27: Generate maps documenting global land cover at
resolutions between 10m and 30m every 5 years, according to
Internationally-agreed standards and accompanied by
statistical descriptions of the maps’ accuracy:

» GEO task DA-07-02 to develop dataset specifications
» Linking GMES with other global land cover activities
» UN Global Land Cover Network (GLCN)

» Remote sensing component for FAQO’s Forest Resources
Assessment 2010

> Need for mmediate action:

> Ensure datasets are available

» Specifications and implementation

@ GOFC-GOLD




GEO task DA-07-02: Global land cover

»  “Provide a suite of global land cover datasets, initially based on
Improved and validated moderate resolution land cover maps and
eventually including land-cover change at high resolution.”

» Lead by GTOS/GOFC-GOLD and US/USGS

1. Advocate existing internationally-agreed approaches to systematic
land cover characterization (LCCS) and validation (CEOS protocols)

2. Utllize and validate moderate resolution time series data and land
cover data sets (l.e. GLOBCOVER, MODIS products) and earlier 1-
km resolution maps (i.e. GLC2000, IGBP-DIS)

3. Formulate specifications and implement production of a global high-
resolution land cover and land change data set and report

4. Set up a web-based access to land cover data

5. Identify opportunities for applying land cover data in areas related
to key societal benefits

6. Str%ngthen nat|0r|1|al Ie\éel callpamtles to produce and use these
roducts especially in developing countries _
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UNFCCC and earth observations of land cover
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Reducing emissions from deforestation

UNFCCC by itself provides neither a mandate nor an incentive for
reducing emissions from deforestation in developing countries
EU council (20.Feb.07): elements as essential parts of an effective
and appropriate framework post Kyoto/beyond 2012:

— Reducing emissions from deforestation and reverse them within

the next two to three decades

EU submission to SBSTA (23.Feb. 07):

— It Is very likely that both remote sensing and ground-based data

will be needed
GOFC-GOLD working group:

— Satellite monitoring is the only objective approach in developing

countries

— Forest changes can be monitored with confidence for assessing
and comparing historical and future rates of deforestation

— Consensus technical guidance on current and future EO capabilities

for monitoring deforestation
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Ensure contribution through participation
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Reducing Greenhouse Gas Emissions from
Deforestation in Developing Countries:
Considerations for Monitoring and Measuring

R.DeFries, F.Achard, S.Brown, M.Herold, D.Murdiyarso, B.Schlamadinger, C.de Souza

« EXxecutive summary
— Common statements on technical feasibility

« Context from agenda item 6 of COP-11

* Monitoring deforested area
— Can be done with confidence, variety of

methods
* Monitoring degraded forest area ) st e e
— Important, more challenging Consdorons o oo
» Monitoring carbon stock changes
— Already established in IPCC + remote
Sensing - August 2006
* Estimating emissions www.fao.org/gtos/pubs.html

— Area x carbon stock change
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deforestation detection

Sampling approach
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Change in forest J
area and density

Estimation of
carbon emissions

Global observations

MODIS/MERIS-type sensors
Deforestation (<10-20 ha)

(intra-) annual

Hot spots of forest change
Top-down standards

Regional/national observations

Landsat/Spot-type sensors
Deforestation (<0.5-1 ha)
(inter-)annual
Regionally-tuned forest
degradation mapping
Bottom-up flexibility

Fine-scale/in-situ observations

Nat./Reg. forest inventories
In-situ/plot data

Targeted remote surveys
FAO statistics

Models relating forest
change to carbon emissions
IPCC-LULUCF / AFOLU



GOFC-GOLD report

» Remaining technical issues:
» Data access and international coordination
» Monitoring of degradation (definition, approaches)

» Audit of monitoring system:
» IPCC Tier 1-3: accuracy vs. cost vs. credits

» Policy options vs. monitoring requirements
» Recommendations:
» Development of pilot projects and synthesize experiences

» Support developing countries to build historical
deforestation data bases

» Continue to build forest inventory-type databases linking
forest area/density change to changes in carbon stocks
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GOFC-GOLD workshop Bolivia 2007

» 17-19. April 2007 - 2nd GOFC-GOLD REDD workshop:

“Measuring and monitoring greenhouse gas emissions from deforestation
In developing countries: from case studies to implementation guidelines”

» Objectives:

>

>

Coordinate recent and ongoing case studies on the REDD issue
and discuss and synthesize their practical experiences

Discuss specifically key challenging issues

Organize the development of methodological guidelines
towards a detailed technical protocol for measuring and
monitoring including ‘reliability’ assessments

Formulate technical and methodological recommendations for
Implementation at regional and national scales
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GOFC-GOLD workshop Bolivia 2007
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Vanuatu carbon credits project

« Carbon Stock approach (Climate Focus)
— Similar to a “cap and trade’ approach

— A reserve of stock Is created, and carbon stock outside the

reserve can be traded

« Sectoral Baseline and Credit (GtripleC)
— Compensated reduction framework

— National baseline for land use sector (historic and/or future)

« Direct Barter (VU Wellington)
— Involves bilateral negotiations

— In exchange for “Seller’ commitment to protect forest
“Buyer’ agrees to range of negotiated benefits e.q. cash,
debt cancellation, trading opportunities, technology transfer,

education...

e o
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Vanuatu: policy incentives vs. observation requirements

Methodological
issue

Objective in
establishment
phase

Objective for
operational
phase

Particular/
critical issues

Carbon stock approach

Contribution to full
national carbon stocks
assessment and develop
understanding of
historical deforestation
processes

Regular monitoring
system for national
reserve and REDD project
areas in detail, and other
national forests to address
leakage

Requires definition and
spatial delineation of
national reserve

Sectoral crediting
baseline

Monitoring historical
deforestation rates to
contribute to multi-
temporal full national
carbon stock and
emissions assessment

Regular national forest
monitoring to estimate
rates of change and
carbon emissions

Emphasizes the multi-
temporal (incl. historical)
national carbon stock
assessments, requires
definition of baseline

Direct Barter

Contribution to national
carbon stock
assessment/ecosystem
accounting +
understanding of
historical deforestation
processes

Regular monitoring of
direct barter assets (in
detail), and other national
forests to address leakage

Fosters full ecosystem
accounting and land use
suitability/socio-economic
assessments,
differentiation between
mandatory or voluntary
barter assists required

® GOFC-GOLD
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Final remarks

e As prominent users of global data, different UN Convention
require land cover data as essential input:

» Various stages of formulated requirements
» Positive examples and developments within UNFCCC:
» Kyoto reporting, GCOS IP, post-Kyoto negotiations

» Synergy and common benefits for land cover observations (i.e.
forest observations)

e Constraints and problems still affect the adoption of EO
based land cover observations:

» Observation gaps, data continuity, availability (and costs)

» Standardization and validation activities

» Community consensus to make a difference (one loud voice)
e Joint activities of international community (GEO as driver)
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Web resources

GOFC-GOLD:

— http://www.fao.org/gtos/gofc-gold/

GOFC-GOLD land cover project office:

— http://www.gofc-gold.uni-jena.de/

Land cover IT newsletter:

— http://www.gofc-gold.uni-jena.de/sites/letter.html
GCOS implementation plan to the UNFCCC:

— http://www.wmo.ch/web/gcos/

EO and reducing emissions from deforestation:

— http://www.gofc-gold.uni-jena.de/sites/deforest.php
UN Land Cover Classification System:
— http://www.glcn-lccs.org/ &
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