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                Outline for a review paper to the Ramsar STRP on the application of
   remote sensing data and low-cost GIS for wetland inventory
   Resolution VIII.6 of CoP8 (A Ramsar Framework for Wetland Inventory),
   paragraph 22, specifically requests the STRP to work with Wetlands
   International and Ramsar, remote sensing agencies and other interested
   parties, to review further the application of remote sensing data,
   low-cost GIS and classification systems in wetland inventory, and
   report its findings at CoP9. STRP further recommended that because
   there remain gaps in the existing guidance under the Convention on how
   to implement an integrated framework for wetland inventory, assessment
   and monitoring, further discussion, clarification and effort are
   required to identify high priority practical steps needed for
   improvement (2002: CoP8 Doc 16). One priority recommendation (2002:
   CoP8 Doc 16, E52.vi) was the compilation and dissemination of models
   for effective wetlands inventory, assessment and monitoring, using
   appropriate remote sensing and ground techniques. Hence, the review
   for CoP9 will be extended to encompass wetland assessment and
   monitoring, supporting the integrated framework advocated above.
   Wetland inventory, assessment and monitoring require different types
   of information depending on the knowledge need. Further, multiscalar
   approaches at different geographical scales, or for different
   ecosystems, rely on the use of many different data sources. A number
   of fora have addressed the use of remote sensing and/or GIS for
   wetland applications. For example, the Asian Wetland Inventory
   recommends a hierarchical map-based approach, with four levels of
   detail related to map scale that are contained within a standardised
   GIS format. The Millennium Ecosystem Assessment is evaluating the
   condition, status and trends in global ecosystems (including wetlands)
   and applications of remote sensing. The European Space Agency’s
   project Treaty Enforcement Services using Earth Observation (TESEO)
   has evaluated the use of remote sensing for wetland inventory,
   assessment, monitoring and site management (CD-ROM).
   This review paper will will address the role of remote sensing and GIS
   for baseline inventory, assessment and monitoring at both the site,
   national and international scales, and for varying knowledge needs.
   Data characteristics, suitability, availability, accessibility and
   cost at multiscales will be described. A range of currently available
   GIS software applications will be reviewed, using case study examples
   where appropriate. The review will reduce gaps in existing guidance by
   clarifying the role of remote sensing and GIS for wetland inventory,
   assessment and monitoring. A conceptual framework for wetland
   ecosystem assessment using remotely sensed and GIS data based on
   knowledge needs will be provided. The paper will be knowledge level
   and outcome orientated, rather than technology based.
   Cost implications from low-cost and free data to commercial cost data
   will be detailed. The choice of appropriate data for a particular
   scale of assessment will be provided. Although the paper recognises
   that it is not always essential to work through all levels of detail,
   national, regional and site scale examples will be given.
   For site assessments in particular, the review will describe the use
   of remotely sensed data for implementing a cost-effective approach to
   reduce the intensity of fieldwork required to identify physical,
   physico-chemical and biological features of wetland ecosystems.
   The review will provide information on wetland inventory, assessment
   and monitoring at the global, continental, regional, local and site
   scales, and will specifically address:
   1. Wetland Inventory
     * 
       An outline of the use of cost-effective GIS data (delineation of
       geographical regions, geology, climate and ecological based
       information), where available, for wetland inventory;
     * 
       The location/source of existing low-cost or free remotely sensed
       and GIS data for wetland inventory and landform parameter
       detection from the global to local scale will be identified;
     * 
       Where the above information does not exist, an outline of remotely
       sensed data suitable for wetland inventory at a variety of scales.
       This will include a description of data requirements, advantages
       and cost of such data implementation.
   2. Wetland Assessment
     * 
       An outline of remotely sensed data, including data requirements,
       advantages and cost of such data implementation for the
       identification of status and threats to wetland environments.
   The following information at each of the global, regional and local
   scales, and with particular wetland knowledge needs will be provided.
   For example,
   Assessment of intertidal forested wetlands, particularly mangrove
   swamps at the local scale:
   Data Type
   Spatial detail
   Spectral Resolution
   Spatial Accuracy
   Temporal Availability
   Extent
   Constraints
   Cost
   Satellite Landsat eTM
   30 m (vis – SWIR) sharpen to 18 m with pan (black & white) band
   Visible blue 0.45-0.52 m - differentiation of vegetation from bare
   surfaces;
   Visible green 0.52-0.6 m, - assessment of vegetation vigour,
   Visible red 0.63-0.69 m - chlorophyll absorption for vegetation
   differentiation
   ….etc
   Orthorectify accuracy achievable. Map orientated standard.
   16 days
   185 km2
   Suitable for mangrove forest delineation from bare or water surfaces.
   Some sp. differentiation possible. Mixing with other coastal veg may
   occur
   A $1,600 per ortho-rectified scene =
   A$8.7/km2
   Satellite Radarsat
   …
   …
   …
   …
   …
   …
   …
   Satellite ASTER
   …
   …
   …
   …
   …
   …
   …
   Satellite
   IKONOS
   etc
     * 
       An outline of the advantages of coupling remote sensing and GIS
       data for wetland assessment, particularly an environment with
       which to construct models to test hypotheses or to predict,
       undertake complex spatial analyses, and ecological risk
       assessments
   3. Wetland Monitoring and Surveillance
     * 
       An outline of remotely sensed data, including data requirements,
       advantages and cost of such data implementation for the
       identification of status and threats to wetland environments; and,
     * 
       An outline of the advantages of coupling remote sensing and GIS
       data for wetland monitoring.
   4. GIS platform selection
     * 
       A review of the capabilities and limitations of a range of GIS
       software applications (including ability to integrate and display
       different remotely sensed data sources; and to edit and create
       additional new datasets).
     * 
       An assessment of operator skill level requirements for specific
       GIS applications.
     * 
       A comparison / evaluation of different GIS applications for
       undertaking wetland inventory, assessment and monitoring tasks
       described in the preceding sections (1-3).
   Wetland inventory
   Wetland assessment
   Wetland monitoring
   Task 1
   Data integration
   Task 2
   Data creation/edit
   Task 3
   Etc …
   Task 1
   Task 2
   Task 3
   Task 1
   Task 2
   Task 3
   GIS app. 1
   Comments
   Very easily undertaken
   Very difficult
   Etc…
   Evaluation/ rating
   5/5
   1/5
   GIS app. 2
   Comments
   Evaluation
   GIS app. 3
   Comments
   Evaluation
   Etc …
     * 
       Identification of hardware and operating system requirements for
       specific applications
   5. Management
   Considerations for managing and maintaining spatial datasets obtained
   for wetland inventory including:
     * 
       The storage requirements of different data types;
     * 
       Data maintenance issues (to ensure standardisation, and
       compatibility and ability of exchange of datasets);
     * 
       The requirement for data management through the creation, and
       maintenance of metadata
   6. Appendices
     * 
       References to recommended skills levels for remote sensing data /
       applications referred to earlier in report
     * 
       List of (currently identified) free and low-cost data sources
       which could be used at different scales to support wetland
       inventory, assessment and monitoring.
   Time lines
   Activity
   Months
   2003
   2004
   Jul
   Aug
   Sep
   Oct
   Nov
   Dec
   Jan
   Feb
   Mar
   Apr
   May
   Jun
   Jul
   Aug
   Scoping paper
   
   Prelim tools assessment
   
   Draft guidance
   
   Final report
   
   Resources required:
   3 staff :
     * 
       background research/ review of GIS issues; compilation of
       information; integration , preparation of draft and final versions
       of report) : 13 days
     * 
       background research/ review of remote sensing issues; compilation
       of information, integration , finalisation of report) : 13 days
     * 
       integrated wetland inventory, assessment and monitoring
       perspective input, and assistance with finalisation) : 5 days
   3
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