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Issue:  The ‘condition’ of the land – i.e., the location and extent of cultivation, forest harvesting operations, natural slips, plantation forest, native bush, development activity, etc. – is major determinant of mass of sediments, nutrients, and pollutants that reach the coastal environment.  Thus, land-based activities have at least an indirect influence on coastal productivity and, as a consequence, the profitability of operations in this environment.  As a consequence, both marine industries and regional councils need a quick, reproducible, and cost-effective means to assess the state of the marine environment, as it is influenced by the land-based activities.
Objective:  To develop an integrated system of tools that can be used to assess and possibly forecast marine productivity based on remotely-sensed information about land condition.

Background: At the highest level, the focus of the Motueka-ICM programme is on the integrated impacts of various land uses on water quantity and quality, at a regional scale. There are several examples of situations in which this large-scale, integrate approach is useful.  For example, Regional Councils are charged, through the Resource Management Act (1991) with important management responsibilities for coastal resources.  In addition, marine industries (e.g., mussel farming, scalloping) that are dependant on near-coastal habitats may be substantially influenced by land-based activities that are some distance inland from the coast.  Finally, there is increasing interest in the cumulative, regional effects of processes that govern the transport of sediment, nitrogen, phosphorus and (especially) carbon from land to coastal systems.

Traditional field survey methods are an important, but expensive and time-consuming approach to address these issues.  Alternative approaches are necessary, which rely on new tools and on the integrated application of existing tools. Remote sensing data from instruments on satellites such as LANDSAT and SPOT, have provided a wealth of information that has revolutionised our view of the earth’s surface.  These instruments provide a means to assess the state and – to a certain extent – change in important regional processes.  However, access to the information provided from these instruments has largely been restricted to research groups that have the financial and intellectual resources to access, process and interpret the data.  Practical commercial and management applications for remotely sensed data have been limited by the complexity and cost of converting the raw data into practical information that can be used on the ground. Weather forecasting and forest inventory management are good examples of successful remote sensing applications.

Approach:  A new generation of satellites like the European Space Agency’s ENVISAT, promises to provide data that can be utilised directly (i.e., no processing is needed once the imagery is acquired).  In addition, the ENVISAT satellite will pass over a particular area frequently, so that the potential exists to infer process rates from changes in images that may only acquire only a few days apart.  Two of the 10 instruments on board ENVISAT are of particular interest to the Motueka-ICM project.  The Advanced Synthetic Aperture Radar (ASAR) will provide data on land cover, soil moisture, and geomorphology.  The MEdium-Resolution Imaging Spectrometer (MERIS) will provide data on suspended sediments and algal pigments (chorophyll) in water.

This new satellite imagery will be of interest to many, by itself.  However, when combined with spatial modelling tools that already exist or are in development now, the potential exists to create a “tool box” that has the capability to access how land “condition” over large scales affects the productivity of coastal waters.  For example, ENVISAT/ASAR data could be used to provide land cover data that could be combined with soils, digital elevation, and climate data as input to any of a number of different landscape-scale models that predict runoff, sediment generation and non-point source nutrient and pesticide transport in rivers.  Output from these models can be used as input to models of coastal water circulation, material transport, and biogeochemical processing.  Information from the ENVISAT/MERIS instrument could then be used to verify that these model predictions were accurate.  

It is important to note that the components in this toolbox are all off-the-shelf technologies.  While it may be some years before a seamless package is available for desktop use by managers, the feasibility of producing such a toolbox is high. 

Outputs & Outcomes: From an environmental perspective, this toolbox would provide the means to integrate the influences of key biophysical and ecological processes across landscapes and across the land-coastal interface.  Such a facility would have clear utility for research purposes and could provide a cost-effective means for environmental auditing and state-of-the-environment reporting by government agencies.  From a social perspective, this toolbox would provide a means for communication among research providers, resource managers and stakeholders.  Large-scale and long-term impacts that are the consequence of a complex array of interacting processes are very difficult to comprehend.  This toolbox would provide a means to visualise these complex processes and could help assure all parties that specific activities do or do not have an observable environmental impact.  Finally, from an economic perspective, this toolbox could help managers and planners determine how to avoid unexpected costs. For example, once the accuracy of the toolbox to predict past events has been established, it would be a relatively straightforward matter to connect the toolbox to weather forecasting tools (rather than archived climate data), to predict the cumulative impacts of land condition and weather on coastal productivity.  This information could be valuable to marine farming operations, where conditions at the time of harvest might significantly affect the value of the product.

