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Richard Lucas et al.

Estimation of forest biomass in Queensland,
Australia
Contributed by: Richard Lucas, Aberystwyth University (Wales/'UK.)

Across the state of Q in A I
changes in vegetation occur because of natural events and
processes. which may be intensified by climatic variability, as
well as human activities. These changes may lead to uptake of
biomass (carbon) through regeneration and woody thickening
and losses associated with direct clearance or mortality
because of drought or flooding. To support the quantification
of biomass change, maps of biomass in woody vegetation have
been using i between ALOS
PALSAR data and field-based estimates of biomass.

Variability in the radar backscatter associated with
environmental conditions, forest type and growth stage has been
taken into consideration in this mapping effort. The distribution
of biomass was found similar to that obtained in other studies.
with the higher amounts (in terms of tonnes per hectare)
associated with coastal and highland forests. The vast majority
of the biomass (in terms of area) is however contained within the
wooded savannas inland.

Forest Theme

# This research was undertaken
within the framework of

Kyoto & Carbon | ve by
Aberystwyth University (Wales,
UK), the Queensland Depariment
of Environment and Resource
Management (QDERM), the
University of Queensland (UQ)
Joint Remote Sensing Research
Program (JRSRP) and JAXA
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Figure I: Map showing above-ground biomass in Queensland. Australia, derived from ALOS
PALSAR mosaic data. The HV polarisation channel on the-PESAR? instrument is particularly
sensitive o biomass and vegetation structure PALSAR
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Thuy Le Toan et al.

Forest logging and tree plantations
in Vietnam
Contributed by: Thuy Le Toan (CESBIO. France)

Forests act both as sources and sinks of CO: as deforestation
depletes carbon stocks and releases CO- to the atmosphere, while
on the other hand, forest regrowth results in large absorptions of
carbon. Quantifying forest carbon stocks and their changes are
therefore critical. However, the magnitude, stability, and regional
and temporal variability of these sinks and sources are poorly
known and are the subject of heated debate, particularly because

Forest Theme of its relevance to the Kyoto Protocol. The increment in biomass
for growing forests is spatially variable as the regrowth after
disturbances depends on climate, soil characteristics, change
history, etc., as well as in the cases of managed forest and forest

also on species and cultural practices.

@nam is currently carrying out a large-scale
“reforestation™ programmes. Much of the planting taking place
today is of fast-growing tree species aimed at producing raw
materials for the pulp and paper industry or manufacturing of
woodchips for export. Also, Vietnam has decided to increase
the areas of rubber plantations in the country to produce more
natural rubber. According to Vietnam's Agriculture Ministry,
the area of rubber has increased from about 75,000 ha in 1975, to

& This work has becn andertsken aboUt 700,000 ha in 2010. In 2009 alone, some 37,000 ha of new

in part within the framework of the  plantations were created.

JAXA Kyoto & Carbon Initiative

ges in biomass due to tree harvesting, deforestation

e by and regrowth can be clearly assessed using time series of ALOS

- PALSAR data. ALOS is programmed by JAXA to cover all of

Vietnam at least 2 times every year to accommodate nation-wide

change monitoring.
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When justifying for siraight lefi-and right margins, please
increase distance benveen words (not between letters within a word).

(lefi) Figure 2 (right);
Figure ©'ALOS PALSAR strip image over Dau Tieng. in southern Vietnam. (An arca part of the extensive rubber plantation programme, where

extensive conversion from natural forest 1o rubber plantations is taking place.
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Dalton Valeriano, Silvana Amaral et al.

Increase the size of Figure 1(but keep in in upper left comer of the page).
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Near Real Time Monitoring of Brazilian 73V VOZFMIREER
Amazon Deforestation
Contributed by: Dalton Valeriano, Silvana Amaral, INPE (Sao Jos¢ dos  BW: &L SLUT /. ZLIGH PRSI (FSILFHEARMN (NPE)
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Brazilian Institute for Space Research (INPE) is responsible for the ]
; y B KDHTyEITEN, el TRECIGERU I SR

Amazon Deforestation Monitoring Program. This program is comprised
of a set of remote sensing based systems to monitor the state of Amazonian
forest cover. The Real-Time Deforestation Detection System (DETER)
identifies and maps recently deforested areas in the Brazilian Amazon
forests to support law enforcement for deforestation control. DETER is
based on low resolution optical sensors, benefitting from their high revisiting capability.

institiute of Space Research
(INPE), Brazil

This work has been undertaken
by Dalton Valeriano and Silvana
Amaral (INPE) within the
framework of JAXA Kyoto &
arbon Initiative andg\l’F

Move Figure 2 to lower left comer of page.
with figure caplion above the figure.

87 Daiton . ‘When justifying for straight lefi-and right margins, please
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# This work has been undertaken
in part within the framework of the
JAXA Kyoto & Carbon Initiative
ALOS PALSAR data have been
provided by JAXA EORC and the
Amenican ALOS Data Node at the
Alaska Satellte Facility

Image processing and analysis by
The Woods Hole Rescarch Center.

AFRO—BI. JAXAFE-H
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0

ALOS PALSAR 7

Forest cover mapping and change detection
in the Xingu watershed, Mato Grosso, Brazil

Contributed by: Josef Kellndorfer - Woods Hole Research Centre
(Woods Hole/MA, USA)

Continuous observations of forest cover and forest cover
change from anthropogenic and natural disturbances are crucial
for a much needed better understanding of regional- to global-
scale carbon dynamics tied to the forest ecosystem. Also, in
the current re-negotiation of the United Nations Framework
Convention on Climate Change (UNFCCC), emphasis is
given on ig to Reduce Emissions from
Def ion and Forest Degradation (REDD+), and thus forest
observation needs are significantly increasing.

ALOS PALSAR offers two distinct characteristics which
make its image data invaluable for tropical forest observations:
Cloud-penetrating land surface imaging of the L-Band radar
which is coupled with a dedicated observation strategy providing
annual (or better) high-resolution (~10-100 m) data sets acquired
during short acquisition timeframes.

The examples below show ALOS PALSAR-based mapping
in 2007 and 2008 of a 350,000 km* region in the upper Xingu
Watershed in Mato Grosso, Brazil. This area is located at the so
called Arc of Deforestation at the southern edge of the Amazon
e forest reserve area, which
‘was burned significantly during the 2007/2008 forest fire season.

‘When justifying the text to make straight lefi and right columns,
please increase distance benveen entire words. Do not increase

distance between letters within a word.
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Figure 1 Forest cover nlassurmmn llmhll from ALOS PALSAR dual-polarimeiric (FBD) data (lef)
in the Upper Xingu watershed. Brazil. Colour representat
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(SPOT) scenes that are required for a nationwide coverage, about 5,01

# This work has been undertaken
within the framework of the JAXA
Kyoto & Carbon Initiative. funded
by the Swedish National Space
Board, by Johan Fransson, Andreas
Pantze and Hikan Olsson (Swedich
of Agricultura

Switzerland), Leif Eriksson and|
Lars Ulander (Chalmers University
of Technology, Sweden)

EEFEQ—BE JAXARE-
HERNHEORESD
91— FYRARTFEBOMRIC &
0. Johan Fransson. Andreas

Lei Eriksson, Lars Ulander
(FeT-XX®. RIT-F)

clear-cut

National deferestation-mapping in Sweden

Contributed by : Johan Fransson (SLU. Sweden) and Maurizio Santoro
(Gamma, Switzerland)

In Sweden, a nationwide coverage of optical satellite data
is acquired annually by the government for forest monitoring
purposes. The images are used by the Swedish Forest Agency
for change detection in order to find clear-felled areas and
subsequent verification of the cutting permits of about 70,000
clear-felled areas yearly. In combination with about 50,000
National Forest Inventory (NFI) field plots, the images are also
used for producing nationwide forest maps (e.g. stem volume

and biomass). In order to obtain the 200 cloud-free optical

programming attempts are needed because of frequent clox
cover and long periods of reduced solar illumination. In thi
respect it is of interest to investigate images acquired by ALOS
PALSAR. which achieves full cloud-free coverage of Sweden at
least twice per year in dual polarisation mode. In this mode the
sensitivity of the intensity recorded by the satellite is maximised
with respect to forest properties. The radar backscatter
is typically lower for bare ground, e.g. clear-felled areas.
compared to mature and regrowing forest. Within this project a
ey has been for ion and deli: it
of deforestation (primarily clear-cuts) in Sweden using strips of
ALOS PALSAR images, to be integrated in the mapping system
used by the Swedish Forest Agency.

When justifying for straight lefi-and right margins, please
increase distance benween words (not between letters within a word).

Insert “(SPOT)" between “optical” and “scenes™
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Increase the size of Figure | and decrease size of Figure 2,
so that the two figures occupy about half the page each.
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Figure 2: Gothenburg, the second largest
city in Sweden. highlighting the level
of detail in the ALOS PALSAR mosaic
dataset
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% This work has becn undertaken
within the framework of the
JAXA Kyoto & Carbon Initiative,
the JERS-1 Global Boreal Forest
Mapping (GBFM) project and the
European Commission SIBERIA-I
project by Thuy Le Toan (CESBIO,
Toulouse, Francc). Mihai Tanase
3nd Juan dc 1a Riva (U Zaragora,

7 3 > X). Mihai
Tanase. Juan de la Riva (U.
Zaragoza. ANAY). ’-ﬂau-m

Mapping 10-year changes in forest biomass
in Central Siberia
Contributed by: Thuy Le Toan (CESBIO, France)

The forests of Siberia constitute about 20% of the
total world forested areas and nearly 50% of the total world
coniferous-forested areas. The Siberian forests have recently
become an important topic of debate. The first reason of the
interest is the role of Siberian forests as weak carbon sinks, and
the large uncertainties in the sink estimates. The second reason
for this interest is concerned with the ongoing exploitation of
forest resources.

When combined with natural hazards, this over-exploitation
may cause serious deterioration of the environment, especially
when considering the very low recovery rate of boreal forests.
ALOS PALSAR data have proved particularly useful for
providing information relevant to carbon budget calculations
and to the assessment of forest status, from logging to regrowth
during the first decades after disturbances in Siberia.

Quantification of a 10-year change in forest cover in the
Siberian regions of Irkutsk and Krasnoyarsk was undertaken by
comparing a 1997 forest map derived within the SIBERIA project
from JERS-1 and ERS satellite data, with ALOS PALSAR data
acquired one decade later, in 2007. The results obtained for the
two study regions, which together cover an area of one million
hectares, indicate that logging and forest fires may have affected
some 12% of the area around Irkutsk and as much as 16% around
Krasnoyarsk. While the results are under validation, this high
exploitation rate of more than 1% per year indicates a concern for
the future development of the Siberian forests.
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Figure I: 10-year forest changes around Irkutsk, Central Siberia, derived from 2007 ALOS PALSAR data
compared with JERS-1 and ERS-1 data acquired in 1997. The

and also by fires)as well a5 biomass gain regrowth of up to 30 ton/h
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# This work has been undertaken
by Francesco Holecz, Massimo
Barbieri, Alessio Cantone, Paclo
Pasquali and Stefano Monaco,
sarmap'Switzerland, within the
framework of the JAXA Kyoto
& Carbon Initiative, and the
European Space Agency Global
Monitoring for Food Sccurity and
EOMD projects.

FEHERE. JAX
L

Holecz. Massima Barbieri.
Alessia Cantane. Paoclo
Pasquali. Stefano Monaco 1

Land cover and topographic
mapping at national scale in Malawi
Contributed by: Francesco Holecz (sarmap, Switzerland)

The use of Synthetic Aperture Radar (SAR) data is often
an absolute requirement in large parts of the African countries,
in particular for those close to the equator, simply due to the
fact that optical satellites are severely hampered by clouds. An
operational application based on the use of ALOS PALSAR
interferometric data has been developed for the generation of a
country-wide land cover map over Malawi, and., with the same
data set, the production of a Digital Elevation Model at very fine
(10 meter) resolution.

The results clearly show that PALSAR data enables the
reliable identification of key land cover types such as forest,
clear cuts. burnt areas, low vegetation, bare soil, and water
bodies. Moreover, by combining ALOS PALSAR data with
multi-temporal data from radar satellites operating with shorter
wavelengths, such as in this case the European Envisat ASAR.
a crop map can be generated. The integration of longer (ALOS)
and shorter (Envisat) wavelength radar data. the latter acquired
during the whole crop season, enables accurate mapping of the
cropped areas and their evolution during the growth period. It
should also be noted that the Digital Elevation Model derived
from the ALOS interferometric pairs shows a higher quality
than the Shuttle Radar Topographic Mission one, and it opens
new capabilities to topographic mapping in nearly equatorial.
non forest dense, regions.
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Figure 1: The figure shows a color composite based on interferometric ALOS PALSAR data (70 image pairs have

been used). The

highlight included in this type of data set, which allows the

generation of products such as main land cover/change classes. and digital clevation model

2 : ALOS PALSAR
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Figure 2: Multi-temporal data set based on ALOS PALSAR (70 scenes) and
ENVISAT ASAR (120 images). covering the whole Malawi (100,000 sqkm. 1
resolution). The enlargements highlight the extensive information included in this
type of multi-temporal multi-satellite data set, which allows the generation of crop
maps.
B2 :ALOS PALSAR (70 Eif§) & ENVISAT ASAR (120 BiR) D57 —5%
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A international scienc

K&C booklet — layout under generation
Longépé & JAXA/WWF team

Mapping of Land Cover in Riau Province, Sumatra, Indonesia

Contributed by: Nicolas Longépé, Preesan Rakwatin, Osamu Isoguchi,
Masanobu Shimada (JAXA) and Yumiko Uryu (WWE)

Author revised: 7 June 2010

This work aims to investigate the capabilities of using ALOS PALSAR mosaic data
for land cover classification in tropical rainforest areas. In collaboration with the
World Wildlife Fund (WWT), Riau province in central Sumatra was selected as study
site. Riau is covered by vast peat lands estimated to hold Indonesia’s largest stock of
carbon. However, Riau is under serious threat because of rapid large-scale
deforestation and conversion of the peat lands to plantations.

In this study, a land cover classification map was generated from PALSAR 50 meter
resolution mosaic data using a so called Support Vector Machine (SVM)
classification approach, which has been successfully introduced in remote sensing in
recent years. There were six different classes discriminated: Dry natural forest,
Swamp forest, Acacia, Clear cut, Oil palm and Others. The classification agreement
is of the order of 70% for the land cover map in comparison with the WWF reference
map, derived by manual interpretation of optical (Landsat) data. Both the ALOS
PALSAR and Landsat data were acquired in 2007. When confining the classification
to the distinction of forest and non-forest only (i.e. natural forest versus non-natural
land cover types such as tree crops, plantations ete.) a classification accuracy of 86%
was achieved, indicating that the mapping of the tropical rainforest belt using
PALSAR data appears to be an achievable target.
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Land cover classification based on
autematic classification of 2007
ALOS PALSAR data

Land cover classification based on
manual interpretation of 2007 Landsat
data (reference data set)

This work has been undertaken by JAXA and WWF within the framework of the ALOS Kyoto &
Carbon Initiative.
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K&C booklet

e Lastinput/ feed-back from Science Team members by Friday (June 18)

» All members —
» Final proof reading of iWord layouts
» provide HIGH RESOLUTION figures

» Final modifications: Hoekman, Schmullius, Lucas, Shimada, Chapman,
De Grandi/Bouvet, Shimada

» Potential new contributions: Mesquitas (?), Quegan (?), Others?

 Both 2009 and 2010 contributions available on the K&C Wiki

http://intranet.iges.aber.ac.uk/en/subsites/alos-kyoto-amp-carbon-initiative/kampc-booklet-2010

http://intranet.iges.aber.ac.uk/en/subsites/alos-kyoto-amp-carbon-initiative/kc-booklet-contributions
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Global Change Biology
Special Issue

* Richard is in discussion with GCB Editor for a K&C Special Issue

 Both Forest and Wetlands Theme

e Science team members action — provide tentative paper titles and status
of completion [planned; in draft; nearly completed etc.]
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< At international scignce collaboration led by JAXA

Australian Remote Sensing and
Photogrammetry Symposium
(ARSPC)

» Alice Springs, Australia
e« Sept13-17, 2010

Task this week:

« Special Session to be organised

« 8 papers accepted (discussed at KC#13)

o Full paper submission deadline: July, 2010 (?)

 Contact Richard Lucas for details.
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< At international scignce collaboration led by JAXA

ALOS Joint Pl Symposium

Final Joint Pl Symposium of ALOS Data Nodes
Venue: Tokyo, Japan
Date: Nov. 15-17, 2010

Task this week:
 Head count of KC members who plan to participate

* Proposal: Special K&C Poster session —
alternatively - Permament K&C display during meeting

o Use K&C posters supplied by KC team at KC#13/14
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| A jntzﬂtﬁtmml scignce collaboration led by JAXA

Member report summaries and schedules

Critical to provide JAXA with feed-back on results obtained,
results in the pipeline and chenges to your schedule visavi your
agreement

Member reports presented by science team members at KC#13
* Reports from previous meeting still valid?
» Update reporting when necessary

Residual reporting from members absent at KC#14

Report template (presentations tomorrow, AM)
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| An mtemﬁtmnﬂl scignce colla horation led by JAXA

K&C Phase 2 (2009-2010)
End date: Jan 24, 2011
Reporting mandatory
IEEE format (same as Phase 1 report)
Submission deadline: November 30, 2010

K&C Extension phase (Phase 3)

Expected, but still TBC by JAXA
Probably 3-year extension (2011-2013)

Proposals will be required (amendments to existing props ALT

new proposals — TBC by JAXA)
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Next step: Phase 3

Obijectives of extension phase (Phase 3)
» Did we achieve the objectives set out for K&C?
» develop regional-scale applications;
 support to Carbon;
* support to Conventions;
* support to Conservation;

« K&C mosaics: are they used? Are they timely? Are they
accurate?

 What did we do right?

 What needs to be improved?




