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K&C Phase-1 and Phase 2 reports

K&C booklet (mangroves)

Lucas, R.M., Mitchell, A.L., Rosenqvist, A., Proisy, C., Melius, A. and
Ticehurst, C. (2006) The potential of L-band SAR for quantifying
mangrove characteristics and change. Case studies from the tropics
and subtropics. Aquatic conservation: marine and freshwater
ecosystems - Special Issue: Radar Applications for Wetlands
Management. 17, 245-264.

Lucas, R.M. (2010). Characterisation and monitoring of mangroves
using ALOS PALSAR data. Proceedings, Australian Remote Sensing
and Photogrammetry Conference, Alice Springs, Australia (CD).

Submitted/in preparation

Lucas et al.: Recent response of mangroves to climatic and sea level
change, Gulf of Carpentaria, Australia. Remote Sensing of
Environment or Wetlands Journal




ALOS PALSAR for Mangrove Characterisation,
Mapping and Monitoring
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SE Asia: ~4.9 million hecta
Belize




Mapping Mangrove Extent

e Difficulty distinguishing mangroves from adjacent land
covers

* Nature of cover varies within and between regions

avannas, Belize Tropical Forest Brazil Saltflats, Australia

 Requirement for ancillary datasets
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Mapping Mangrove Extent

e * Landsat FPC
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— Provides clear differentiation of
mangrove and non-mangrove areas

* SRTM

— Focuses classifcation on low-lying
coastal areas

— Subsequently useful for retrieval of
mangrove canopy height
* Height retrieval more succsessful in

larger, contiguous areas of closed
canopy forest
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Airborne Observations of Mangrove

Kakadu National Park, NT Daintree National Park, QLD
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Comparison of Intermap and SRTM DEMs, Belize Mangroves




Approach to classifying mangroves

* Define extent of mangroves
— Existing data layers
— Landsat FPC

e Separate ‘low’ from ‘high’
mangroves
— SRTM, LiDAR

— Definition of height locally
variable (e.g.., 10 m)

Xk * Separate high mangroves
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e Assign biomass classes (e.g.,
using relationships with L-

band HV; upward &
downward trends)




Example of Mangrove Classification

Hinchenbrook Island, Queensland, Australia

Queensland RE Mapping Structural classification

LLow biomass mangroves

High biomass mangroves

- High biomass mangroves with prop root systems

Non-mangrove




Comparisons of classifications: Cape York

2 Amang

B Rhizophora stylosa Fab Low mangroves
T 5 - High mangroves
Ceriops tagal Q ] High mangroves (with prop root systems)
_ Low vegetation cover
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Species mapping based on Structural Classificatibn based
optical imagery on ALOS, SRTM and FPC




Characterizing Mangroves, Queensland, Australia
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Spatial Resolution of the DEM

Central Belize

Low mangroves

High mangroves

High mangroves (with prop root systems)
Low vegetation cover
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Regional Demonstration of Mangrove Mapping: Belize

Low mangroves

High mangroves

High mangroves (with prop root systems)
Low vegetation cover




Detection of Change in Mangroves
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Belize:

— Clearance through urbanisation and tourism

SE Asia:

— Clearance (e.g., fisheries, urbanisation, timber)
Brazil and French Guiana
— Natural processes linking with Amazonian deforestation: Sediment erosion and accretion

Australia: Natural changes
— Natural processes linking with climatic variation



Global Distribution and Focus of Study
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Global Distribution and Focus of Study
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The USGS/NASA Global Mangrove Dataset
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[1] C.Giri, E. Ochieng, L.L Tieszen, Z. Shu, A. Singh, T. Loveland and N. Duke. Status and distribution of mangrove forests of
the world using earth observation satellite data. Global Ecology and Biogeography, 20(1), 154-159.




Mangrove
Change
2007-2009




Deforestation 2007
B Deforestation 2008
I Deforestation 2009
M Mangroves

Regrowth 2003

Regrowth 2009

Mangrove
Change
Assessment

Borneo
(2007-2009)



Time-series Classification of Mangroves, 2007
and 2008, New Guinea




Mangrove Change

Atlantic Coast
South America
(2007)




French Guiana: Changes associated with
erosion and accretion of sediments

1 99 1 Rising mangrove

Mud accretion
B 014 nangrove I Mud remobilization 2001
- Swamps

- Flooded forest

Intertidal bare mud




Classification of Change: JERS-1 SAR and ALOS PALSAR comparisons

| No change in extent JERS-SAR (1996)
Colonisation

B Loss

Mudflats

Changes in mangroves along the French Guiana coast (1996 to 2008)



Changes: Gulf of Carpentaria, Queensland, Australia

Associated changes in Australian
Mangroves




Changes in Mangrove Extent, Northern Australia

Areas in yellow along seaward margin
indicate seaward extension
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] Closed Avicennia

,‘_;% B Closed Avicennia/Ceriops
W Closed Ceriops

Closed Mixed

*  Mapping from established baselines using ALOS PALSAR
indicated relative general stability along Queensland
coast

F T, )

*  Exception is the Gulf of Carpentaria
- Significant seaward expansion
. Some inland intrusion

e Associated with:

. Extensive but periodic flooding and sediment discharge

. Inland intrusion of sea water Changes in the extent of mangroves, as
observed using time-series of Landsat
sensor data




Areas in yellow along seaward margin
indicate seaward extension
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*  Mapping from established baselines using ALOS PALSAR
indicated relative general stability along Queensland
coast
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*  Exception is the Gulf of Carpentaria
- Significant seaward expansion
. Some inland intrusion

e Associated with:
. Extensive but periodic flooding and sediment discharge
. Inland intrusion of sea water
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MODIS
Pre-flood
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Conclusions
Mangrove Extent from ALOS PALSAR

— Depends upon nature of the adjoining land cover

— Insome a;eas, classification from ALOS can be achieved (e.g., where mangroves with prop root systems adjoin
rainforest

— Generally requires:
» Reference to existing regional coverages

* Optical remote sensing data or derived products (e.g., FPC).
— Even if for only seeding classifications

Structural Classification

— Integration of ALOS PALSAR data with height maps useful for structural classification with potential for:
* Global application
* Biomass retrieval

— Higher resolution and more timely DEMs required
* Tandem-X
e Airborne LiDAR

— Current approach requires validation and refinement of algorithms

Change detection

— In cloud-covered regions in particular, time series comparison of ALOS PALSAR and also JERS-1 SAR allows
detection of change in extent but also structure/biomass.

— Useful input to a coastal monitoring system

— Better understanding of causes and consequences of change
e Natural
* Anthropogenic
e Climate change (sea level fluctuation)

Requirement for ground truth

— Airborne remote sensing data (including historicaILare needed to provide ground truth and baseline information
against which to quantify change but also assess the ability of detecting change from spaceborne sensor data.

— Collation of existing and new mangrove survey data within a centralized database would be advantageous
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K&C deliverables
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(mosaics, classification maps etc.)

1. Completed and Delivered to JAXA

e Mangrove structural classification

e Belize
* Queensland
e Mangrove change maps
e North Queensland
e Atlantic coast South America
e Belize
e Southeast Asia
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