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Heritage and objectives

The Kyoto & Carbon Initiative*:is an international.collaborative
project forming the continuation‘and extension of the JERS-1 SAR
GREM/GBFM project inte the era of the Advanced Land Observing
Satellite - ALOS and as far as possuble ADEOS-11 GLI.

AiIms to support mformatlonf-needs posed by, the "3 L gl

- The terrestrial Carbon cycle’ smence communlty (CO2 & CH4
sources and Sinks): et bty ;f-:r

i Multlnatlonal Enwronmental Conventions and Declarations:

3 UNFCCC Kyoto Protocol (Forest and Land Cover. Change);
. Ramsar Convention (wetland characteristics and dlsturbances)

« UN Mlllen‘um Declaratlon & UNCCD (Water supply and
desertlfloapon) ,

— Enwrohpdental Conservayon
.’"':;. P { .--"!
*Support to Multi- natnanal Envir mental Cdnventlons and
Terrestrial Carbon Cycle Scienee by A_,LQS- and ADEOS-1 |

[ the K‘y&ﬁn& Carbonmatlve Proc. I‘GARSS 2003




K&C Project organization

Project Lead (JAXA EORC)
Ake Rosengvist

Advisors
Carbon: Shaun Quegan
Conventions: Y. Yamagata;
Max Finlayson

| Wetlands & CH4 Theme & Desert & Water Theme

Theme Coordinator: Theme Coordinator:
Laura Hess (UCSB) ¥  Philippe Paillou (OAB)

b
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K&C Project organization

Forest & Land Cover Change Theme
Theme Coordination:
- Craig Dobson - U-Michigan, USA

. Richard Lucas - /u=wales Aberystwyth, UK.
Advisors:

- UNFCCC Kyoto - . Yamagaﬁa - IPCC, Japan UNFCCC delegation
- Carbon = Shaun Quegan -.GTbS/T_CO_
Product Leaders: :
. Thuy Le Toan - CESBIO, France
- Christiane Schmullius (Leif Eriksson) - U-Jena, Germany
- Shaun Quegan - U-Sheffield, UK.
+ Gianfranco De Grandi - JRC, E.U.
- Hakan Olsson - SLU, Sweden
! Richlrd Lucas - UsWales Aberystwyth, UK.
: Daltbr\"VaIeriano & J.R dos Santos < INPE, Brazil

\f.-JDirk Hoekman - Borne-o Orangutang Salvation Found., Indonesia
© R. Tateishi’- U- Chlba Japan

Alberu{Morelra (Papahanassoiu & Hajnsek)- DLR, Germany
_f.nPauI Siqueira~ JPL USA




K&C Project organization
Wetlands & CH4-Theme

Theme Coordinationﬁ Laura Hess - UCSB, USA

Advisors:
+ Max Finlayson v Ramsar STRP/Wetlands International

-'Shaun Quegan - GTOS/TCO

Product Leaders: o]
- Laura Hess - UCSB, USA
- Maycira Costa & Kevin Telmer - U-Victoria, Canada
. Tony Milne & RichardLucas - UNSW, Australia
- Dirk Hoekman - BOSF, Indonesia
+ Kyle McDonald - JPL, USA
- Bill'Salas s AGS, USA
« .Martti Hallikainen -'U-Helsinki, Finland
: Do.Ug Taylor (J_bh_njj,c_)_wry) -'Wetlands International:




K&C Project organization

Desert & Water Theme

Theme Coordination: PhilippePaillou - OAB, France |

Product: Leaders:
- Philippe Paillou - OAB, France
. Francesco Holecz (Paolo Pasquali) - sarmap, Switzerland

Mosaic Products Theme

Theme Coordination: Bruce Chapman - JPL, USA

Product Leaders:
ruce Chapman - JPL; USA
: Mﬁsanobu §himada - JAXA EORC, Japan
- Philippe Paillou “OAB; France
. Gianfranco De GFapdi- JRC, 'E.U.
. ACBES, Australia (TBC
b ko
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K&C Project organization

h":

Product development
Work Approach

1. Methodology development.- Year:1-3

e Development of-algorithms and methods required to support the specific
information requirements identified (eig: annual biomass change, wetland flooding
extents, irrigated rice spatial distribution, etc.);

2. Regional “prototype” demonstration.=/Year 1-3

e Operational demonstration of the methodology to a “large” geographical region -
regional/semi-continental scale. Delivery of prototype product within 3 years of the
'ALOS launch.

3. Continental/gloRal-scale extrapolation - Year 4+

I
= Regional/continentalsscale application of the metheds and work-approaches
developed to o\’Ener, or larger, geographical regions *.

vt -

*Continen’tal-séale,_ repﬂtitiVe & sbétio-temporally consistent PALSAR data
acquisitions achieved through fhe Systematic:Data Qbseryation Strategy.
6 B



Data- and information requirements




Forest & Land Cover Change Theme

Support to the Kyoto Protocol*, **
and Terrestrial Carbon Cycle Science***

Data _

(1) Development of systematic'gbservation systems and data
archives.(Kyoto Protocol Art. 5, 10d):

Derived information

(2) Detection and spatial guantification of. annual changes. in forest-
and fand cover (Art. 3.3, 3.4,#4, 12)

(3) lncremental changes in [regénerating] above-ground biomass
(Art. 3.3, 34, 4‘1 12),

*A Review of Renote Sensind Technology in support to the Kyoéto Protocol,
Environmental Sciegcej & Policy, 2003.~

»**Remote Sensing ahd the Kyoto Protocol: A'Réview of Available and Future

h":

Technology for Monitoring Tre ty Compliance, 1SPRS Report, 1999

*** 1 GOS-P carben cycle observatiens,théme: terrestrial and atmospheric

_qg{npﬁnents. A report to 1GOS-P, TCO Theme Team, 2001
3 b Wld - : .
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Amazon Basin, Oct-Nov, 1995, Jél??S—l SAR
Global Rain Forest Mapping (GRFM) project
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* Forest & Land Cover Change Theme

Almazo_n:_:Basin, Oct-Nov; 1995, JERS-1 SAR
Global Rain Forest Mapping (GRFM) project




& Fcrest & Land Cover Change Theme

Amazon Basin, Oct-Nov, 1995, JERS-L SAR
Global Rain Forest Mapping (GRFM) projéc;
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Forest & Land Cover Change Theme

(2, 3) Detection and guantification of changes in
land cover and biomass stocks.

S 92l
Multi-annual forest change
Clearings: red/yellow/magenta

Regeneration: blue

S0
AR 9708 ol |
Annual forest change % <—+—— »
: © 1998 (red areas) 92 93 94 95 96 97 98
SAR time sequence Incremental biomass change

(< ~100 t/ha)




Forest & Land Cover Change Theme

ALOS PALSAR

« 3 global PALSAR coverages annually Observations

- Fine-res HH+HV @ 34° (summer/dry season)
— Fine-res HH+HV @ 43° (winter/wet season)
- Scansar HH (descending)

e Bi-annual global coverage in INSAR mode (boreal - annual)
e Repetition during ALOS life-time

To minimise seasonal
bias in the PALSAR
time series, each
region is covered the
same time (months)

_ every year, witin a

. : % 46-day time period.




Wetlands & CH4 Theme

Support to the Ramsar Convention'on Wetlands*
and, Terrestrial Carbon Cycle science** '

- Ramsar Information requirements (conservation focus)

(1) Spatial and temporal characteristics of flooding patterns
In Ramsar- designated (andother) wetland areas

— Spatial extent; _
- Temporal cycle (seasonal/annual/decadal...);

(2) Identification of natural- and human-induced
disturbances in wetlands;

(3) Support to the Ramsar glebal wetlands inventory.

Relevance to TCO (Wetlands as'sources of CH4)
(4) Monltorlhg of anthropogenic and patural sources of CH4:

o _j__.'

* Ramsar Bureau, Personal communication,-Oct., 2002.

**GOS-P carbon cycle obseglations. tl,}eme terrestrial and-atmospheric

# compopents. A report to 1GOS- Pi*TCO Theme Tea, 2001
h’; - * ﬂ‘- sl




(1) Spatio-temporal dharacteristics
of flooding patterns

Oct-1995 a5

JERS-1 SAR
GRFM

Oct-1996  ssue




(1) Spatio-temporal characteristics
of flooding patterns

Flood duration map:

a tool for ecological
zoning or input to CH4
emission models

Flood duration
[# days '95/96]
1-44 45-88

89-132
177-220 221-264
265-308

“~_ The Use ‘of Spaceborne Radar Data to Model Inundat| n
Patterns and Trace Gas Em153|6n3ffn the' Eentral Amazon
Floodplain. International Journal of Remote Sensing, 2002.




Central Amazon basin
Low flood (Oct. 1995)

Flood monitoring over
regional scales

Japan Aerospace
Exploration Agency

Wetlands & CH4 Theme

(1) Spatial and
temporal
characteristics of
flooding patterns

High flood (May 1996)




Wetlands & CH4 Theme

(2) ldentification of
wetland disturbances

A,

Mangrove clearing (A)
and conversion to aquaculture (B)

(Kedah, Malaysia) Suonzgcies st SRR L RiCo: A
Peat swamp conversion to rice cultivation

(Banjarmasin, Indonesia)

Japan Aerospace
Exploration Agency




(3) Support to the Ramsar global Wetlands & CH4 Theme
wetlands inventory

Borneo/Kalimantan
JERS-1 SAR GRFM 94-96-98




v etlands as anthropogemc s,ourfces of CH4

-s“l

non-rice

late rice

early rice

E S 1 L band SAR Data.
Internatlonal Journal of Remote Sensina. 1999.




Lena River delta / Russia

JERS-1 SAR Wetlands & CH4 Theme

Wetland%aﬁ ﬂatuyal sou rces of CH4

: -eﬁqze/tha_ _prcg:esses
g AP

Ny

il ’
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Wetlands & CH4 Theme

46

PALSAR ScanSAR
-day repeat during 13 months

Wetlands & CH4

Intensive monitoring sites




Desert & Water Theme

e Mapping of sub-surface geomorphology in hyper-arid areas for
water prospecting (JERS-1 SAR SAHARASAR™ continuation)

- Short term (conjunctural) desertification vulnerability mapping

B L

e
Landsat 7

ettt

* The SAHARASAR project: Potential support
to water prospecting in arid Africa by SAR.
Proc. IGARSS-2003.




Desert & Water - Focus sites

L1
L

Kalahari
Gobi

Sub-surface geomorphology
Desertification

Australia

wﬁﬂ

H3

H4

i
[ts ]

PALSAR Dual-pol (HH+HV)




K&C thematic'"’-and data products




K&C Thematic Products - all public domain
(as of Nov. 21,:2003)

' Theme Group Product Area

|Desert and Water Subsurface geology Sahara, Arabia
Desert and Water Volume scattering map Sahara, Arabia
Desert and Water 2 year subsurface change map Sahara, Arabia

Arid lands Vulnerability map Senegal, Zimbabwe and Malawi
Arid lands Senegal, Zimbabwe and Malawi
Avrid lands land cover change map Senegal, Zimbabwe and Malawi




_PALSAR Mosaic Products

 Global dual%p')‘%l:é_:riéatioh (HH+HV) mosaics @ 50 m

» ScanSAR nﬁdéaiC time series (~90 m) over wetlands
‘Terrain Ccr)-r'rle(;-t'ed by DEM (SRTM when available)
e Low resolution (SOO m) qyick—look br_oWSe Mmosaics

of all K&C data acquirgd

The PALSAR mosaics will be Used as:

. Intermedlate products Y K&C Suence Team in
thematic product development;

* End products - to be made available in publlc domain

Mainland SE-Asia 97-98, JERS-1 SAR
Global Rain Forest Mapping project




The PALSAR Syste_rhatic Observation Strategy




Objectives of the Observation Strategy

» ' Support the science objeci:ives of the ALOS Kyoto & Carbon Initiative

. i
- Direct response to Art.:10d of the Kyoto Protocel, which calls on

Parties to "promote the maintenance and development of systematic
observation systems and development of data archives to reduce uncertainties
related to the climate system, and"the adverse impacts of climate change. ..

e = Creation of a systematic archive of L-band SAR data, in which
a consistent time series of data/can be found for any arbitrary
point, or region, on the Earth. '

Initial poor simulation results prompted a need to minimise conflicts
between the many ALOS user groups:

JAXA (K&C, solid Earth, sea iée...)
METI/ERS}_DAC (geologyresource exploration)

REENESS) GOV'L Agerncies (M- -Environment, M- -Forestry'&
Agrltagalture Coast Guard, Geographlcal Survey lInst. ...)

ALOS Pl prci%ramme

g g




The Systematic Observation Strategy -
Factors considered*

Spatio-temporal consistency over regional scales

« | Semi-continental wall-to-wall coverage

. Acquisitions within a shert time window (46-day.eycle)
"Adequate" temporal repetition;

. Plan individually adapted to the Forest, Wetlands and
Desert themes ok

Acdurate timing;
Regional seasonality a major driver
4. Consistent sensor configuration;
Limitation of the PALSAR operational modes
Long-term continuity

Repetition to EOL the target:
o 4

#*Systematic Data Acquisitions - A Pre—reql_jis:itg,r__
for Meaningful Biophysical Par meter Rétrieval?
Communications;’ EEE Transagtions on Geoscience
apd Renlot-s’ Sensing,gZ&)OS. 4

h’; 4:"*- ﬂ"- .I--. 5




The key - minimising conflicts

Step 1: Reducing the number ofoperational modes (132=*5) *
Step 2: Designating each 46-day cycle to a specific sensor mode. sa

Step 3:.Separating conflicting requests into ascending and descending
operations. ' ' ?

Ascending passes.

Dedicated to global-scale, semi- annual monitoring
Fine-res, HH @ 34. 3° (Solid Earth) '

Fine-res, HH+HV @ 34:3° (Forest & Land Cover)
Fine-res, HH+HVY @ 43.4°:(Geology, Forest & Land Cover)
Quad-pol @ 21.5° (Pol-INSAR R/D)

Descendmg passes:

Dedlcated,a»to regional-scale, every-cycle repeat monitoring
ch{ﬁAR HH 5-beam (Wetlands & CH4)

A

=

Best trade- ofj”sensor modes selected on a scientific baS|s
7 #identified by the A'LOS K&C Science Advisory Panel.

g zf# ﬂ




ALOS Acquisition Strategy

Observation plan concept

PALIAR Bk Jozeivalkin Scenaik - Axcending made

HH+HV 34.3°
HH+HV 43.4°

HH 34.3°

Quad-pol 21.5°

Hap |
Area namo S I DR 7N |z |4
Tkena W al
Tkena ME I
Rarchatka 5]
abena T g
abena = as
Cagpdn Sl A
Central Asta ar
hiralavas ag
chira East a3
Korea a1a
Mpan 217-25
Incka a1
Fenreuar E-fsa | 82
Irsular 313 B3
. PmE c1
s tralia MAE cz
augtralia and c3
Dastralia TAE ca
Mgy Zaalard =]
aErgeriard (=]
Iclard (=}
Ercps M {7}
Errops T =]
Eirops B 1]
‘Mo East =1}
orabea or
Morocca E1
Sahara E2
W armea E3
C.irnea Eq
wrula ES
Botswara EE
T amca Er
Madagascar EB
GE Islands F1
Alazka EZ’
Canada M F3
Carada =% F4
Carada E F5
U FE
uiE Fr
Cenral frwnca FE
Canbbear |slards Fg
Arazon Basin Gl
_ Braml East GZ
T Apwnca Mid 31
S.orenca Swsth | G4
Ararcfica H1.4
Islardk [rasc ] 11-3




ALOS Acquisition Strategy PALSAR Ascending (draft scenario)

2006

3|4|5|6|7|8|9|10|11

12

1

2

16

17

18

Year 2005
Area month| 12 1|2|3|4|5|6|7|8|9|10|1112 1|2
cycle 1 2 7 8 9 10 11

Siberia NW Al
Siberia NE A2
Kanchatka A3
Siberia SW A4
Siberia SE A5
Caspian Sea | A6
Central Asia | A7
Himalayas A8
China East A9
Korea Al10

Japan All+
India B1
Pen. SE-Asia | B2
Ins. SE-Asia | B3
PNG C1
Australia N&E | C2
Australia arid | C3
Australia S&E | C4
New Zealand | C5
Greenland D1
Iceland D2
Europe N D3
Europe SW D4
Europe E D5
Middle East D6
Arabia D7
Morocco E1
Sahara E2




ALOS Acquisition Strategy Ascending (~10 pm) passes (~237,000 scenes/year)

Year 2005 2006 2007 2008
Area month| 1 l|2|3|4|5|6|7|8|9|10|11 12 1|2 3|4|5|6|7|8|9|10|111 1|2|3|4|5|6|7|8|9|10|11 12 1|2 3|4|5|6|7|B|9|10|11
cycle 1 | 2 7 8 9 10 11
Siberia N\W | A1
Siberia NE A2
Kanchatka A3
Siberia SW | A4
Siberia SE A5
Caspian Sea | A6
Central Asia | A7
Himalayas A8
China East A9
Korea Al10
Japan A1+
India B1
Pen. SE-Asia | B2
Ins. SE-Asia | B3
PNG C1
Australia N&E | C2
Australia arid | C3
Australia S&E | C4
New Zealand | C5
Greenland D1
Iceland D2
Europe N D3
Europe SW D4
Europe E D5

N
N

16 17 18 23 24 25 26 27 32

Middle East | D6
Arabia D7
Morocco E1l
Sahara E2

W. Africa E3
C. Africa E4
Somalia E5
Botswana E6
S. Africa E7
Madagascar | E8
QE Islands F1
Alaska F2
Canada NW | F3
Canada SW F4
Canada SE F5
usw F6
USE F7

C. America F8
Caribbean F9
Amazon Basin | G1
Brazil East G2
S. Am. Mid G3
S. Am. South | G4 ~

A
Antarctica |H1-4 r' IL T i\#o

Islands (misc.) | 11-9




ALOS Acquisition Strategy
Descending (~10 am) acquisitions

Priority to PRISM & AVNIR-2

PALSAR limited to ScanSAR

(5-beam mode, HH) > %&

Orin

ant

Focus on wetland & CH4 o ””1%”9%?
af?

arag

intensive monitoring E/

~13,000 scenes/year

ScanSAR Wetlands 2005 2006 2007

2008

Descending o [7 J8 Jo Jrofrafiz2{r [2 [3 [ [5 [6 [7 [8 Jo Jrofrafr2lr [2 [3 [a [5s [6 [7 [8 [o [1o[r1]r2]1 |2

3 Ja 5 6 |7 [8 Jo Jaofr1]r2a

West Siberia
Lena Delta
Volga Delta
Amur

East Asia paddy

India paddy

Mainland SE-Asia

Insular SE-Asia

PNG

North Australia

Pripet-Biebrza
Niber Basin
Congo Basin

Okavango-Mozambique

ASF mask

BOREAS SSA

Quebec-Everglades

Amazon Basin

[ —

Pantanal

Draft - Nov. 2003




Observation Strategy - Summary

PALSAR (ascending) PALSAR (descending) @

‘e Default mode: Dua‘l-pol (HH+HV,"20m) » Default mode: ScanSAR (5-beam:HH)
» 2 Global coverages annually _ « 1 Global ScanSAR caoverage annually

e Summer/dry.season (34°); i » Intensive wetlands & CH4 monitoring

» Winter/rainy season(43°) *, » 46-day repeat during a full.annual
* Global InSAR coverage (34°) every 2 yrs ¢+ cycle(13 months)
e 2 Pol-1nSAR campaigns during first 3yrs .. ¢~ 148,000 ScanSAR scenes/year
« ~ 237,000 scenes/year |

'» Observation simulation results have improved from
below 50% to above 80% (ascending) after
iImplementation o‘f the joint observation plan.

J ) B ,
» The plan is ultimately a compromise between many
different uyeur needs. o ’

£




~K&C Summary

. .Ihe Kyoto & Carbon Initiative is a JAXA-led
International collaborative project;

. K&C'science team #from 15+ countries
. Aims to support the “3 C's”:
.- Conventions LA

- ‘Carbon
. Conservation

. Generation of data sets and validated.derived
information -

. Global Observation Strategy implemented for
. ALOS PALSAR
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