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* An operational global network of national
forest monitoring systems Is needed inter
alia, in support of reducing greenhouse gas
emissions from deforestation and forest
degradation (REDD)

— Inclusion of forests in a post 2012 climate

agreement is important for many developing
countries

— Monitoring, Reporting and Verification (MRV)
systems will be critical, and dependent on global
Earth observation systems



GEO Forest Carbon Tracking Taskj i

(task approved during GEO-V Plenary — Budapest, November 2008)
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Consolidation of observational requirements and acquisition of annual,
mid-resolution global forest-change monitoring information,

« Demonstrate initial capability via several ‘National Demonstrator’
countries and nested verification-sites

« Coordination of protocols for consistent field measurement and
validation

« Coordination of data analysis, tools and standard methodologies
* Production of reference documents and datasets

* Improved access to observations, datasets, tools and expertise and
associated capacity building activities.
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The Path to Implementatio#j

The GEO FTC initiative will pave the way for countries to establish
national MRV systems as part of a global network via eight
main actions:

1. A commitment by CEOS members to provide satellite data, tools
and training for national wall-to-wall forest carbon tracking.

2. Guide countries on methods and standards for data processing to
produce forest information products.

3. Guidance on linking ground measured forest inventories, remote-
sensing data and carbon models.

4. Develop validation and accuracy assessment procedures for
forested area and carbon stocks.

5. Grow the network of ‘National Demonstrator’ countries: Southeast
Asia, Africa and South America.

6. Raise awareness of the demonstrations to the UNFCCC and other
major fora, showing the policy implications of new capabilities.

7. Create a coordinated network of processing facilities to ensure
countries are supported in data processing.

8. Prepare for a transition from demonstration to operation.
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Network of Forest Monitoring Systems
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" Thematic Product Requirementg
(as per IPCC-UNFCC Guidance)

UNFCCC framework definition of forest and deforestation adopted for
Implementation of Article 3.3 and 3.4 (Kyoto Protocol)

- Minimum forest mapping area: 0.05 to 1 ha max.
- Potential to reach a minimum height at maturity in situ of 2-5 m
- Minimum tree crown cover (or equivalent stocking level): 10 to 20 %

Therefore we need:
* National level Forest information (wall-to-wall; border-to-border)

— To avoid ‘leakage’

— To report at national + sub-national + project levels
 Annual Change basis (i.e. time-series)

— UN/market reporting requirement,

— Improve accuracy and attribution of changes 3
» Resolution (best operationally available eg 25 m) g 558

— To report change at sub-hectare basis R i
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Time-Series & Interoperability in Source o Data
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and International Reporting

Systematic Satellite Data Acquisitions

. . e s ) . L Forest Cover Product
Time series rectification consistency is critical
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SAR Satellites

Satellite Frequ_enc_y / Geomet_ric SV\_/ath Repeat
Polarisation Resolution Width Cycle
ALOS PALSAR t;:]’;“)iu(”ziﬁ 1752‘ — |30-360km | 46 days
RADARSAT-1 C;tr)s‘)”? |E|E|l|'6 fog‘ — | 45-500km | 24 days
RADARSAT-2 fr:))a/”ﬁj |(|5|£| fog‘ | 20-500km | 24 days
ENVISAT ASAR ch_)bjlr:j?J:g?.p%I :i%é"r; 56 - 400 km | 35 days
TerraSAR-X g<rr_1t))a/n19ul(l3p;gl ::LLén rr? 5 - 100 km 11 days
COSMO-SkyMed fr:))a/”% |(|3;§c1>| 110?;‘ — | 10-100km | 16 days
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Optical Satellites

Satellite Spectral Geome’gric SV\_/ath Repeat
Bands Resolution Width Cycle
Landsat 5, 7 VN'R+I§W'R’ 123(2“”&/' R) 185 km 16 days
IRS: AWIFS VNIR, SWIR 56 m 740 km 4 days
IRS: LISS-III VNIR, SWIR 23 m 140 km 24 days
CBERS 2b: CCD VNIR 20 m 114 km 26 days
AVNIR-2 VNIR 10 m 70 km 46 days
SPOT 4, 5 VNIR, SWIR | 20 m /10 m 60 km 26 days
Kompsat-2 VNIR I1m/4m 15 km 28 days
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Aquisition Requirement - 200

« ALOS PALSAR (JAXA)
* NDs (regional)

Observation mode:
Polarisation:

Off-nadir look angle:
Pass direction:
Geographical coverage:

Observation time window:

Comments/justification:
Observation Scenario.

« Validation Sites (local)

Observation mode:
Polarisation:

Pass direction:
Geographical coverage:

Observation time window:

Comments/justification:
Observation Scenario.

Fine Beam Dual (FBD)

HH + HV

34.3°

Ascending

All National Demonstrator regions

June 12-Sept.11, 2009 (ALOS cycles 28, 29)
Requests corresponds in full to the ALOS Basic

Wide Beam 1 (WB1)
HH

Descending

Borneo, South America Validation Sites

June 12 — Dec. 13, 2009 (ALOS cycles 28-32)
Requests correspond in full to the ALOS Basic
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National Demonstrators - SAR sensors (as of Nov. 2009)

partially
acquired
(mainly VS)

NDs Brazil
(wall-to-wall)|  (parts)
ALOS -
PALSAR
partially
Radarsat-2 O
Envisat partially
ASAR acquired
COSMO -
Skymed
TerraSAR-X

Mexico | Cameroon| Tanzania Borneo Tasmania

partially partially partially
acquired acquired acquired
(mainly VS) (mainly VS) (mainly VS)

some . under
- not feasible . .
restrictions discussion
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National Demonstrators - Optical sensors (as of Nov 2009)

Landsat 5/ 7:
UGS

: Feasible: CSR :
. Feasible Feasible
Landsat 5/7: ICs CONABIO SAC& AS GISTDA
(Kenya)

IRS AWIFS Feasible INPE | Feasible INPE Feasible ISRO | Feasible ISRO

IRS LSS Feasible INPE | Feasible INPE Feasible ISRO | Feasible ISRO

CBER2B: D

AVNIR-2

FOT4 Feasible = ESA|Feasible  ESA|Feasible = ESA|Feasible = ESA|Feasible  ESA|Feasible  ESA| Feasible  ESA
TPM TPM TPM TPM TPM TPM TPM

SPOTS

Some
restrictions

discussion
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PALSAR acquisition status (June 12 - Sep 30, 2009)

Brazil & Guyana - 2 coverages
June/July [completed] ;
Aug/Sep [completed]

Mexico - 2 coverages
Aug/Sep [partially completed]
Sep/Oct [partially completed]

Cameroon - 2 coverages
June/July [completed] ;
Sep/Oct [completed]

Tanzania - 2 coverages
June/July [completed] ;
Sep/Oct [completed

234 CEOS Plenary | Phuket,
Thailand | 3-5 November 2009

Borneo - 2 coverages
June/July [completed] ;
Aug/Sep [completed]

Tasmania - 2 coverages
June/July [completed] :
Aug/Sep [completed]
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ASAR - Examples
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Cosmo- Skyl\/led Examples
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Landsat Acquisitions over Borneo

173 ETM+ Scenes Bl
In USGS Archive
from May — August
2009

LET11805540092ZQEDCDO LE711

e
UE7, _9053}009,,1‘4950000 ;

)

No Landsat 5 TM
data available from
the USGS archive.

Request for DR
Landsat 5 support B
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GEO FCT Portal

[http://portal.geo-fct.org/ - official launch GEO-VI, Nov.18, 2009]
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Welcome
About
Use Guide
ND
Visualisatior
Browsear
EAGQ
Forest Carbon
Tracking
Task
Organisation
Mational
Demonstrators
Bomeo
Brazil
Cameroon
Guyana
Mexico
Tasmania

Tanzania

Brazil

= VI FeT Cameroon Guyana Mexico Tanzania Tasmania
[+ [#][Z2 National Demonstrators gl
= [+ Medium Res Sat Cover: _ &8
= [+ AsSAR
[#][F | 2009: 55
[= [«][C LANDSAT
[/7 2009: 1868 (301
=[] PALSAR
' 2009: 2475
[= [ RADARSAT
[#]/% | 2009: 561
[« [+ Sample Map Products

Brazil

F T h» ]
gy

Data SID."Nﬁ'ﬁ:A. LS. Navy, NGA, GEBCO
Image 22009 DigitalGlobe
Image 009 TerraMetrics

Opacity percent: 100 i

Show borders: [

.-IE- y
22°18'49.12"5 63°51'01.54" W elev 1703 m

Eye alt 8148.48 km
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Initial Products: e.g. Ortho-rectifi
PALSAR image mosaic

2009 Borneo Island ND
ALOS PALSAR

Acquisition window:
June 12 - July 27, 2009

AXA [ METI 2009
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Initial Sample Thematic Products

Forest 2007

Tasmania - 2007

Landsat-derived

Forest cover time-series (only
2007 data shown)

Source; DCC-CSIRO

2009 Borneo Island ND
ALOS PALSAR

Lowdand forest

Riverine forest

Swamp forest

Mangrove forest

Nipah mangrove fores!
Peal swamp forest (pole)
Peal swampliverine shrut
Forest mosaics/degraded
High shrub

Medium shrub
Fems / grass

Grassland

Cropland (upland)
Cropland (imgated)
Plantations (oll palm)
Tree cover, bumt

Water bodies

Layover /Shadow

Mo sirip coverage
Mountain forest

WABENINGEN UNIVERBITY
EHVIRBHHENTAL RBIENEER

ALOS PALSAR 2007

LULC classification




Progress to-Date A

CEOS Communigqué
Establishment of ‘National Demonstrators’ and

COoord
Satel

Ination role
ite data requirements document (optical

+ SA
2009

R)
CEOS Data Acquisitions and initial

products

Dralft
GEO

forest information product specifications
FCT Portal



GEO ECT in 2010 ; 1£4

Produce and promote the 2009 GEO FCT dataset and results

Repeat annual dataset and results for the existing National
Demonstrators

— test satellite data coordination mechanisms

— test systems, standards and protocols to provide consistent
results for multiple circumstances

Engagement of further candidate countries

Progress and promote key GEO-branded standards and
protocols

— refined as lessons are learned from 2009 & 2010
demonstrations

Support ‘architecture planning’ of global system
architecture for transition to operations
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