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Phase 1 & 2
Science Team:
o Laura Hess - UCSB, USA
) Maria Lisa Rebelo, IWMI, Ethiopia
) Richard Lucas - U. Wales Aberystwyth, U.K.
) Tony Milne - Horizon, Australia
) Maycira Costa - U-Victoria, Canada
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o Bill Salas - AGS, USA
) Ake Rosengvist - soloEO, Sweden
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The Wetlands Theme Objectives

AiIms to support 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 (and other) wetland areas

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

(2) ldentification of natural- and human-induced disturbances in wetlands;
(3) Support to the Ramsar global wetlands inventory.

Relevance to Carbon Cycle Science (Wetlands as sources of CH4)
(4) Monitoring of anthropogenic and natural sources of CH4
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Wetland Management and Wﬂdhfe Protect10n in the Pantanal

Science team member: Maycira Costa (U. Victoria, Canada)

THE PANTANAL
ALOS/PALSAR ScanSar Temporal Imagery, 2007
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Figure 1: Top: Aerial photograph over the Pantanal. Bottom: Abundant wildlife (Tuiui-the
bird symbol of Pantanal; Caimans on the shore, Large Anteater)
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Figure 2: 2007 multi-temporal PALSAR ScanSAR mosaic over the Pantanal 2 B KEE, JAXAMET!

(Blue: February/rising water Red: July/mixture of high and low waters 1rerees he 000es
Green: November/low water) . www e sewww ey
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Regional-scale Effects of La Nifia 2008 1n the Central Amazon Basin

Science team member: Ake Rosenqvist (soloEO, Sweden)
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Figure 1: The effect of La Nifia in the central Amazon river basin. as observed by ALOS PALSAR. The images cover an area of 350 km by 350 km. The Negro river is visible in the top, and the Solimbes (Amazon)
at the bottom of the images. The left image shows the basin in February 2007 (normal year) and the right image the region in February 2008 during La Nifa. The exceptionally high water levels and extensive
forest inundation in the northern tributaries are manifested as bright in the images.
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llaboration led by JA XA

Habitat Mapping for Biodiversity and Conservation on the Amazon Floodplain
Science team members: Laura Hess (UCSB, USA) and Bruce Chapman (J et Propulsmn Laboratory, USA)

Figure 2: Classified image for
subset (red box) of Figure I,
using three PALSAR dates as
inputs (14 June, 30 July, and 30
October 2007). Between high-
water stage in June, and low-
water stage in October, the
Amazon River fell 9.1 m. In
June, nearly the entire floodplain
was inundated. Virzea iree
species are adapted 1o tolerate
various degrees of flooding-on
the lower parts of the floodplain,
s trees are largely submerged at
peak flood stage, and fish swim
through the treetops.
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An dnternational science coltaboration led by JAXA

Reg10na1 Inundatlon Mappmg for for Carbon Cycle Hydrologlc

and Climate Modelling in the Amazon Floodplain
Science team members: Laura Hess (UCSB USA) and Bruce Chapma.n (Jet Propulsmn Laboratory, USA)

Figure 1: Three-date ALOS ScanSAR mosaic of the central Amazon, from May, June/July and August, 2007. Non-wetland areas are shown in gray. The remaining areas appear black ( primarily
open water or sparsely vegetated), white (forested areas that are flooded during all three imaging cycles), or in various colors (forested areas with changes in flooding between the months of May,
June-July, and August 2007).
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hioration led by JAXA

Mapping Threatened Wetlands along the Nile River (Sudd Wetlands, Sudan)
Science team member: Lisa-Maria Rebelo (IWMI, Ethiopia)
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Figure 1: The Sudd Wetlands, Sudan. False colour composite image using PALSAR data from June, September and December, 2007, The Jonglei Canal is
the linear feature running north-southwest direction on the right of the wetland (marked with red arrow)
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= Andnternational science collaboration led by JAXA

Mapping Wetlands in Africa to Improve Understanding of

wetland-livelihood Interactions (Lake Urema, Mozambique)
Science team member: Lisa-Maria Rebelo (IWMI, Ethiopia)
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Figure 1: Lake Urema, Mozambique. Dual polarisation false colour ALOS PALSAR Figure 2: Identification of wetland types based on flooding regime, derived from multi-
image acquired in 2007, temporal PALSAR ScanSAR data,
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— Andnternational science collaboration led by JAXA

Flood Duration Mapping in the Congo River Basin
Science team members: Ake Rosenqgvist (soloEO, Sweden), Frank De Grandi (JRC, E.U.)
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Figure 1: River height variations
during one year in the Congo River.
Note the characteristic two peaks of
high waters of the river every year.
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. - 2298 Figure 2: (Lefty ALOS PALSAR time-series during one year (July 2007-July 2008). Forests appear
bright in the images when flooded. (Right) Flood duration map over the central Congo River Basin for
the period July 2007-March 2008, derived from ALOS PALSAR.
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Structural Mapping of Australian Mangroves
Science team member: Richard Lucas (Aberystwyth Univ., Wales/U.K.)
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Figure 2; Gulf of Carpentaria (Queensiand, Australin). Seaward extension of mangroves (yellow

colour along the coast ling) observed using ALOS PALSAR data
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Figure 1: Hinchinbrook Island Mational Park (Queensland, Australia). Map of three biomass classes of
mangrove obtained using a combination of ALOS PALSAR, Landsat and SRTM elevation data. Arcas
in red indicate mangroves with aerial root systems.
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Monitoring of Mangrove Swamp Clearings and Regrowth (Perak, Malaysia)
Science team members: Ake Rosenqvist (soloEO, Sweden), Frank De Grandi (JRC, E.U.)

Figure I: Matang Mangrove Forest Reserve in Perak, Malaysia. ALOS PALSAR Figure 2: Mangrove clearings in Matang duing a 4.5-month period between December 5, 2009 and March
composite from June 2006, October 2008 and March 2010. Mangrove forest logged 7, 2010, ALOS PALSAR (R: Mar. 2010, G: Jan. 2010, B: Dec. 2009). Areas logged between Dec. 2009
between the 2006 and 2010 satellite acquisitions appear in red and yellow, while and Jan. 2010 are visible in red, while yellow indicates clearings undertaken during the first two months of
regrowth appears in blue. 2010, ©IAXA/METI
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M_f;n_tgmﬂtiaml*ﬂs W oration led hy JAXA

Mapping Rice Agro-Ecological Conditions to Track Avian Influenza

Science team member: William Salas (Applied Geosolutions, USA)
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" A BA L2 Indonesia, from three ALOS PALSAR ScanSAR
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Figure 1: Ecology and epideminology of Highly Pathogenic Avian Influenza HSN1 (AIV)
in a nature-human system. (Figure by X. Xiao)
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Figure 3: Java, Indonesia. Top: PALSAR ScanSAR multi-
temporal mosaic. White box indicates location of figure 2.
Bottom: Extent of rice paddy cultivation, derived from the
ScanSAR mosaic.
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Wetland Extent, Inundation Patterns and Ve getation Change

in Tonle Sap, Cambodia
Science team member: Anthony Milne (UNSW Australla)
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Figure 1: Tonle Sap Lake, Cambodia. ALOS PALSAR wide-swath ScanSAR data acquired duning the wet {left: November
2006) and dry (right: March 2007) seasons. The white rectangle indicates the location of figure 2,
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Figure 2; Three-date colour composite image of the Prek Toal Nature Reserve, in the northwestern part of Tonle Sap Great
Lake, Cambodia, and corresponding aerial photographs of typical land cover types in the area. The colour and hues in the
PALSAR composite are in response to changing backscatter conditions that occur as a result of falling water levels and crop
phenology.
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Mapping Peat Swamp Forests in Indonesia
Science team member: Dirk Hoekman (Wageniungen Univ./SarVision, The Netherlands)
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Figure 1: PALSAR colour composite image of South Kalimantan, Indonesia. Region of Figure 2: Map derived from PALSAR ScanSAR time-series showing flooding frequency in 2007.
major conversion of peat swamp forest to rice cultivation. Canals built to drain water from 2 : PALSAR ScanSAR TESHT= 2007 EOBFSIDBKEET v v
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K&C Initiative

~ A international science coflaboration led by JAXA

Mapping and Monitoring Rice Agriculture in China with ALOS ScanSAR
Science team member: William Salas (Applied Geosolutions, USA)

Figure 1: Poyang Lake region, Jiangxi Province, China, is the largest freshwater lake in
China. Multi-temporal 2007 ScanSAR data (Red: August 29, Green: May 29, Blue: April
13 ) highlights rice paddies (red), wetland/water (black-green) of the lake, and urban land
uses (white) in the region.
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Figure 2: Left: Rice (red) classification for the Poyang Lake watershed using multitemporal ALOS
PALSAR ScanSAR and Landsat water mask.  Right: Map of rice cropping intensity (# of erops) and rice
paddy hydroperiod for Poyang lake watershed (right). Approximately 85% of rice paddies were identified
with two distinet inundated periods indicating double crop paddies,
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Aﬁ.f_in_ternﬂtimiaf‘s i) oration led l’)’ JAXA

Assessing Climate Change and GHG Emissions from Rice Crops (CA, USA)

Science team member: William Salas (Applied Geosolutions, USA)

8 Figure 1: PALSAR dual-
% polarisation image (Red:hh,
Green: hv, and Blue HH-
HV) of rice fields in
Califorma, USA,
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Figure 3; PALSAR imagery
was used to map rice
paddies and floed cycles
to model the amount of
greenhouse gases (GHG)
and understand how
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Figure 2; Map of rice paddies and rice paddy hydroperiod generated from ALOS PALSAR FBS/D (HH: 12,5m) and
ScanSAR WBI (HH:100m}, respectively. In this example approximately 75,000 hectares of rice paddies were cultivated
in the rice growing season of 2007 in the Sacramento Valley, California, USA. OF these, approximately half (47%) were
identified as Mooded only during the December temporal window,

[ 2: ALOS PALSAR FBS/DIHH:12.5m) & ScanSAR WB1({HH:100m) TERE N AKEETOXE. COE5R
Tld, DU LZFPHP o34 RREDY) 75,000 ha OxEN, 2007 SOMEBMICHESNTED. B¥H0O
47%(3 12 AL EFO—-RHMICOHBRLTVET,




K&C Tnitiative
sgfyﬁg__‘;_c"__';:_'__,_"_'_T__,jemtmn led by JA XA

= _Aﬁ international

Mapping Wetland Ecosystems across Alaska
Science team members: Kyle McDonald and Bruce Chapman (Jet Propulsion Laboratory, USA)
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Figure I: Wetlands map of Alaska derived from JERS-1 SAR mosaic. Original resolution 100 metres. As many as nine distinct wetlands vegetation classes are identified in this map.
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___Bfation led by jAXA

Estimates of Lake Size Distribution and Carbon Burial across Canada

Science team member: Kevin Telmer (U. Victoria, Canada)

Figure I: Northwest Territories (NWT),
Canada. Left: ALOS PALSAR data showing
one of the ecozone test sites used to test
the lake classification for a Canada wide
assessment of lakes. The ecozones (boreal,
southern arctic, and northern arctic) were used
to scale carbon accumulation rates before they
were applied to the PALSAR dataset. Top
right: lakes derived from ALOS PALSAR.
Bottom right: the corresponding CanVec
reference data base.
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K&C Iniffative

< Annternational science collaboration led by JAx A

Wetlands Theme Science Team members

Phase 3
Science Team:
S Maria Lisa Rebelo, IWMI, Laos (Theme Coordinator)
S Richard Lucas - U. Wales Aberystwyth, U.K. (Theme Coordinator)
o Tony Milne - Horizon, Australia
S Maycira Costa - U-Victoria, Canada
o Dirk Hoekman — U. Wageningen, The Netherlands
o Kyle McDonald - CUNY, USA
S Bruce Chapman, JPL, USA
S Bill Salas - AGS, USA
o Bruce Forsberg, INPA, Brazil
o Lola Fatyinbo/Naiara Pinto/Marc Simard — GSFC/UMD/JPL
o Kix Tavora/José Don De Alban/Enrico Paringot — GIZ/FFI/U.Philippines
o Khali Hamzah — FRIM, Malaysia
o Thuy Le Toan — CESBIO, France

S Masanobu Shimada & EORC Team, Japan



f_ An mtematwna?sqmce Bamtmn led hy JAXA

The Wetlands Theme Objectives
Phase 3

AiIms to support the Ramsar Convention on Wetlands
and Terrestrial Carbon Cycle science

Ramsar information requirements (conservation focus)

(1) Spatial and temporal characteristics of flooding patterns
— Spatial extent;
— Temporal cycle (seasonal/annual/decadal...);

(2) ldentification of natural- and human-induced disturbances in wetlands;
(3) Monitoring of anthropogenic and natural sources of CH4

(4) New major activity: The K&C Global Mangrove Watch
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A international science collaboration led by JAXA

Wetlands 1ssues

»

ALOS K&C Science Team meeting #17




7 bAn nternational science coll j__liéfation led by jAXA

Key data sets

 ScanSAR 46-day mosaics key for inundation mapping

applications
» Every cycle (46-days), not gap-filled
* Not all ScanSAR areas need to be processed. JAXA processing “on
demand” based on the data request input from the K&C science

team members
* JAXA time schedule for the ScanSAR mosaic generation?



K&C Initiative

- andnternational science collaboration led by ja XA

Oth INTECOL International Wetlands Conference
Orlando, Florida, US, 3-8 June, 2012

Special session: Mapping and Monitoring Large Wetland Systems and
their Biophysical Properties with Earth Observation Satellite Imagery

Organised by: Maycira Costa, Lisa Rebelo and Thiago Silva

Special journal i1ssue now part of INTECOL?
More info from Lisa
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< Annternational sc
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Journal of xx
Special Issue

Paper status 2010

Lucas et al: Recent response of mangroves to climatic and sea level
change, Gulf of Carpentaria, Australia [ready by September]

Rebelo, Seyoum, ElI Mograhby: Future changes to the Sudd wetland:
the potential impacts of upstream interventions [ready by September]

Maycira: Spatial distribution of geochemically different lakes in the
Pantanal (by end of 2010) Maycira 2: Climatic driven spatio-temporal
variabilty of aquatic vegetation in the lower Amazon floodplain (late
2010)

Bill Salas: Methane inventory for California using PASAR and MODIS
[ready within 2 months)

Bill: Java avian influenza risk mapping with PALSAR [by Nov]

John Lowry: Wetlands health of the Alligator rivers region [by Jan/Feb
2011]

Ake: K&C Mangrove Watch intro paper
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- Andnternational science collaboration led by JAXA

The 11th Meeting of the Conference of the
Contracting Parties (COP11), 6-13 July 2012,
Bucharest, Romania

Joint events with ESA (GlobWetland)
e Side-event, and/or
e Shared Exhibition booth

 K&C Global Mangrove Watch is our
showcase for the COP. Plan to be

discussed this afternoon.
RAMSAR




