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The Role of EO for Forest Monitoring and
REDD

* Inthe REDD discussion Remote Sensing (RS)
methodologies have been noted as a main contributio
to Forest Monitoring - deforestation/degradation

« However, there are existing challenges of using RS for
REDD

* The objectives of this presentation is to clarify s ome of
these issues
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Challenges for REDD: EO Application

 Historic and current EO data coverages, continuity in
future? .

o Accessibility / cost

« Trade offs between geometric resolution, thematic
discrimination power, wide area foot print of satel lite
scenes

« Homogeneous acquisition dates
e Completeness/clouds




EO Systems Capacity: Status & Development

Total Non-Meteorological EO Satellites Launched

250 / Double Amount of EO
System L aunches
expected in the coming

ﬁ Decade!
200
150 /

100

50

2000 - 2009 2010-2019




Application of EO Data for Forest Monitoring

Must be based on:

e Selection of the most cost efficient combination of
EO Data Sources

e Use of commercial and non-commercial Data
Sources (optical and SAR)

 Quality controlled highly automated Pre-processing
of EO Data

Title of Event



Major current EO Data Systems for Forest
Monitoring

Optical:
Landsat, Aster, DMC, ALOS, IRS, SPOT, RapidEye, &8
Formosat, EROS, Kompsat, Ikonos, QuickBird, GeoEydas
Worldview

SAR:
Envisat, Radarsat, Palsar, TerraSar-X, Cosmo-SkyMed |




Main Selection Criteria

» Thematic Discrimination
» Minimum Mapping Unit
» Accessibility

» Costs




Suitablility of Spectral Ranges for Forest
Information

Stable Information Content
concerning Forest Cover

VisNIR+SWIR VisNIR SAR
Sensor Types
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Accessibility

o Repetition Rate (agility, Attitude, Orbit, Coverage, Conflicts)

 Dependency on Atmospheric Conditions

Region)

o Programmability (Influence on Acquisition Schedule, Agility)
o Operablllty (Data Access Conditions, Reliability)

o Archive Avalilability




Acquisition capacity of
new data are very EO Data Availability and Continuity: These EO data

limited between 2010 Non-Commercial will be most |Ike|y

and 2013, commercial

systems should be the work horses

taken into account

SPOT, IRS, DMC : :
( r\vallaunll ur rion-commercial Satellite systems ( HR between 1 ;

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
andsat-5/7 & LDCM (USGS)

Optical Sensors

ZB

Radar Sensors
C-Band Envisat (ESA)

|
Sentinel 1A/B/C (ESA)
Radarsat Constellation1/2/3 (CSA)

L-Band SAOCOM 1A/B 2A/B (CONAE, Argentina)

Source: CEOS, http://database.eohandbook.com/database/missiontable.aspx

mmm  existing
planned




EO Data Availability and Continuity: Commercial

Further available (commercial) Satellite systems ( HR between 10 and 30m)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Optical Sensors Spot 4/5

T
Spot 6/7 (Spotimage/Infoterra)
DMC-2 Constellation (UK), Deimos-1 (Spain) Some of these
. .
RapidEye (Germany) data.wnl be
I provided to
IRS 1C/1D, RESOURCESAT series (India) CountrieS Via
|
Radar Sensors govern ments/
C-Band Radarsat 2 donor
I agreements
L-Band ALOS & ALOS 2 (Jaxa)
A
X-Band TERRASAR-X and 2 & TANDEM-X (DLR)
——

COSMO-Skymed Constellation and 2" generation (ASI)

mmm  existing
planned

Source: CEOS, http://database.eohandbook.com/database/missiontable.aspx




Sentinel 1 — SAR imaging
All weather, day/night applications, interferometry

3
2012 (A), 2014+ (B) li

Sentinel 2 — Multispectral imaging
Land applications: urban, forest, agriculture,..
Continuity of Landsat, SPOT

2013 (A), 2015+ (B)

Sentinel 3 — Ocean and global land monitoring
Wide-swath ocean colour, vegetation, sea/land
surface temperature, altimetry

A

2013 (A), 2015+ (B) il

Sentinel 4 — Geostationary atmospheric
Atmospheric composition monitoring, trans-
boundary pollution

Sentinel 5 and Precursor — Low-orbit atmospheric
Atmospheric composition monitoring

2014 (5P), 201pf




Sentinel-2: Superspectral

Imaging mission

Applications:
generic land cover maps

rapid mapping for emergency response

13 spectral bands (VIS, NIR &

Spatial resolution: 60 m
(290 km Ywath width

peat cycle (cloud free) with 2 satellites

Sun synchronous orbit at 786 km mean altitude
1200 kg spacecraft mass
7 years design life time, consumables for 12 years




\

Sentinel-2 Swath dzesa

High revisit time assured
by twin satellite
observations performed

over a very large swath




Decision Model for EO Data Selection

Spectral 1. Sensors with 2. Sensors only 3. SAR Sensors
Priorities: VisNIR/ SWIR with VisNIR

Costs: \
Cost Free _
Access:

Completeness Completeness -/

not achievable not achievable

Increasing Costs

Decreasing stability of information content for Forest Cover assessment




Conclusions and Recommendations

« Planned “Open EO systems” will most likely provide
the majority of data coverages for REDD MRV in near
future

« Commercial satellite systems will be needed to
complement national data coverages and to
guarantee quality for REDD MRV

o Governments-/Donor-Agreements on data
procurement of certain EO data types in some
Regions will close gaps till Open EO systems will be
functional (2013/14)




Conclusions and Recommendations

« User involvement in defining technical specifications
for products is critical in order to achieve high utility

« REDD is a National Process and Parties have
sovereignity on the processes and products

* In each country the relevant stakeholders have to be
Included in the production and knowhow transfer
process




