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NATIONAL PERSPECTIVE

The Foundation for Research, Science and Technology’s

New portfolio-based investment process

Jenny Steven

The Foundation for Research, Science and Technology

This material has been excerpted from the Foundation’s web site.  The full text and other relevant material may be viewed at: http://www.frst.govt.nz/public/portfolio/portfolio.htm
BACKGROUND:  The Foundation invests in research, science and technology (RS&T) to fill knowledge gaps that are of high priority for New Zealand. It is seeking to increase the national benefit from its investment through:

· Enhancing the focus on delivering outcomes;

· Developing more users of research through promoting a culture that embraces future focused strategic planning, innovation and risk-taking;

· Facilitating the interaction between potential consumers of research (users) and the doers of research (providers) to improve the utility and implementation of research findings;

· Investing in the RS&T capability required to innovate in the future.

This purpose-driven investment approach is guided by a set of investment strategies called Strategic Portfolio Outlines (SPOs).  SPOs focus on achieving the Government’s RS&T Goals, are based upon  sector and end-user group strategies, and outline a set of future-focused goals and objectives. The suites of programmes or projects the Foundation supports to advance these objectives constitute its portfolios.

The Foundation has embarked on the process of calling for research propositions (Change Responses) for its new portfolio-based investment process within all the Public Good Science and Technology (PGS&T) funds it manages on behalf of Government — i.e., Research for Industry, Environmental Research, Social Research, Maori Knowledge and Development, and Health Research.

CHANGE MESSAGES:   This phase of the investment process involves the call for research  propositions that will give effect to the Foundation’s change messages. These propositions will effectively be the set of investment options which form the basis from which the Foundation will develop new portfolios.  Responses may take various forms — ranging from “traditional” project/programme-level responses focussing on specific issues, to suites of initiatives that are effectively portfolio-level partnership propositions. The propositions should describe the outcomes to be achieved from the investment.  Propositions may come from a variety of sources, including current research providers, new research providers, and consortia of users and providers.

HIGH-LEVEL MESSAGES:  The Foundation expects to see genuine effect given to advancing research portfolios in line with the following messages. 

Benefit to New Zealand through innovation:  The Foundation’s primary goal is investing towards outcomes that optimise the benefit to New Zealand. Therefore, research propositions must demonstrate both genuine strategic intent and the ability to give effect to specific, portfolio-level change messages. The Foundation is encouraging a shift in focus away from interpreting Benefit to New Zealand/relevance in terms of the immediacy of delivery, to one of creating new opportunities through purpose-driven and future-focused RS&T.

Connections, partnerships and pathway to implementation:  Enhanced connectivity with end-users throughout the research process is critical to minimising the risk of low utility of the Foundation’s investments. Encouraging genuine two-way learning between providers and users of research is, therefore, central to the Foundation’s investment approach. Research propositions must demonstrate how:

· End-users are actively involved in the programme’s: design; development; execution; and implementation/technology transfer phases.

· Programmes benefit from the skills, information, know-how and resources of both participants (providers and users).

· End-users are committed to the research programme or projects — either through in-kind support, financial contribution or through a full, co-funded partnership-type arrangement.

· Programmes underpin and support the strategic research needs of users — but do not displace their own commitment.

Pathway to implementation:. The Foundation is seeking to support investment propositions that demonstrate a vision or mechanism by which any innovation will be adopted (including, in some cases, adoption by other researchers) and implemented by a means that optimises benefits to New Zealand. In some instances this may require links to overseas entities (both research and commercial). Research propositions must demonstrate how:

· Implementation will occur (e.g., mode of technology transfer, product/prototype development, licensing, spin-offs, etc.);

· IP will be managed to optimise the benefits to New Zealand — including early agreement with respect to rights to access and use, ownership, protection mechanism and responsibilities.

RS&T quality and delivery: Scientific and technological quality is essential to the innovation process, as it offers both the means of “delivering on the promise” and the potential to identify exciting new opportunities. Where several propositions offer significant potential benefits to New Zealand, the team’s ability to deliver on this potential will be an important determinant of their final inclusion in a portfolio. 

Benefit to New Zealand through capability building:  This is a measure of the potential of the investment to generate indirect or spill-over benefits. It can be considered as consisting of two components — the strengthening of the science base (human capital development) and improving the ability of users to undertake or apply RS&T (absorptive capacity).

Portfolio balance: The change messages and assessment criteria (as reflected in the high-level messages above) are designed to identify those research options that offer the greatest benefit to New Zealand. In order to determine the final composition of its research portfolios, however, the Foundation needs to give consideration to a number of factors that may influence the final portfolio balance. These include:

· Response to Change Messages and Topic Coverage

· Portfolio Review Recommendations

· Responsiveness to Maori

· Risk Profile

· Timeliness

· Research Balance

REGIONAL PERSPECTIVE

The Motueka integrated catchment management programme

Leader(s):  
Andrew Fenemor (Tasman District Council andrw@tdc.govt.nz, 03 544 3412)

Collaborators:
Joseph Thomas (TDC water resources josep@tdc.govt.nz, 03 544 3394)



Rob Smith (TDC water quality rob@tdc.govt.nz, 03 544 3480)



Eric Verstappen (TDC coastal eric@tdc.govt.nz, 03 544 3417)

Martin Workman (TDC land policy martw@tdc.govt.nz, 03 544 3432)

Steve Markham (TDC policy manager steve@tdc.govt.nz, 03 544 3427)

and others….

Issue:  Using scientific research to identify and implement practical solutions to resource management issues in the Motueka catchment.
Objective:  TDC provides the link between the researchers, policy-makers and the community to ensure that the research addresses real problems in the areas of:

· Water availability and quality

· Land Sustainability

· Coastal and Marine Environment

· Plants, Birds and Fish

· Changing Land Uses

· Community Needs

· Applying Research Results.

Progress:  Council’s role so far has been to identify the major drivers for research in the Motueka catchment.  The first is the setting of water extraction limits under the draft Motueka Water Conservation Order which is in negotiation between Fish & Game and upper catchment irrigators.  The second is to understand the factors (including biophysical factors) which limit aquaculture development offshore in Tasman Bay, currently being contested before the Environment Court.  The third is the effects and control of sediment discharge into rivers and the bay from land use activities, particularly forestry.

These and other issues were identified at the start of the project from meetings with community and resource user groups, together with a questionnaire from which the major catchment management questions were ranked.  Of the top 20 ranked issues, 18 are being addressed in some way in the ICM programme.

TDC is closely involved in most of the Motueka ICM projects to be discussed this afternoon.  Some examples are listed here.  Information on the natural resources of the Motueka catchment has been provided to develop the Motueka knowledge base.  Council is leading a 3-year project to investigate groundwater availability and linkages with river flows in the upper Motueka.  Our quarterly water quality monitoring throughout the district links with the monthly sampling being carried out by Cawthron under their environmental sampling project.  The ICM project has funded Council’s installation of a flow recorder in the lower Motueka River at Woodman’s Bend, at which we can monitor the integrated output from upstream activities prior to discharge into Tasman Bay.  Council staff and scientists involved in negotiating monitoring protocols for future aquaculture in Tasman Bay are tapping into Cawthron and NIWA work on nutrient and sediment flows in Tasman Bay.  Council’s Riparian Management Strategy is guiding the riparian mapping and management project.  Council was instrumental in designing and helping identify nominees for the Motueka Community Reference Group, which provides a community sounding board for the researchers.  And an in-house project has looked at how scientific information from research such as this ICM programme is applied in making decisions on resource management policy and resource consents.

Implications:  Research results are not obtained in the first year of any major project like this.  However, we hope within 2-3 years that the research programme will provide not only the Council, but also sector and community groups, with a better idea of the causes for some of the environmental issues arising in this catchment.  The linkages between the ICM programme and the community – such as the Community Reference Group and annual meetings such as this – will keep local people informed on the results.  This will enable them, for example, to make changes to their own land and water management practices.  It will also provide knowledge to assist the Council’s management of these issues.   

Future directions: Council’s focus is not only to ensure that the ICM projects target real issues, but also to make the outputs and recommendations for action as practical as possible.  We want to encourage scientists in all projects to keep the local communities informed, and we can help facilitate this, not only through the webpage but also through newsletters, sector group meetings and the Community Reference Group.

There were two issues in the top 20 from the stakeholders’ questionnaire which are not currently being researched.  I suggest that discussion is needed about adding these research issues to the ICM agenda in due course:

· Effects of river gravel extraction and channel management practices on riverbank stability, flood risk and floodway management costs

· Factors affecting the spread of pests within the catchment, including possums and Old Man’s Beard, and identifying effective community responses.

INTRODUCTION

Integrated Management of Land & Water Resources in Complex Catchments: 

The Motueka River Initiative
INTRODUCTION:  The Motueka River catchment and Tasman Bay are the focus of an important new research programme funded by the New Zealand Foundation for Research, Science & Technology.  The objective of the programme is to improve understanding of – and social learning about – land, freshwater, and near-coastal environments in catchments with multiple, interacting, and potentially conflicting land uses.

PROGRAMME THEMES & QUESTIONS:  The Motueka-ICM research programme is organised around four major themes: land-use and water yield, riparian and freshwater ecosystems, coastal ecosystems, and human dimensions.  Research projects in each theme are driven by key questions that have arisen through discussions with stakeholders.   

Land-use and water yield

How do individual, local land uses affect the availability of ground and surface water over the entire catchment?  Have these affects differed over time?  What is the most defensible way to plan for the allocation of water resources among alternative uses in the event of shortages?

Riparian and freshwater ecosystems

What are the values of near- and in-stream habitats and how are these values affected by land and river management decisions?  Why has the trout population declined?  Will native fish be able to survive in the river?  What are the benefits of riparian management?

Coastal ecosystems

What are the risks to marine farming from activities on land?  How do rivers modify the transport of materials from land to sea?  What are the factors that increase or decrease the  production and values of fish and shellfish?

Human dimensions

How do people acquire and use scientific knowledge to make personal decisions about difficult resource management issues?  What tools and approaches can we use to promote effective interaction between scientists, resource managers, and the community?  How can be tell if we are making a difference?

RESEARCH PROJECTS:  After extensive consultation with stakeholders and advice from collaborators, we identified a series of research projects that begin to address the programme objective and themes.  Some of these projects are underway now and others are scheduled to begin in the 2002-2004 contract period. The projects underway now include:

· The Motueka knowledge base: a project to assess the current state of knowledge about natural resources in the Mouteka River catchment and Tasman Bay areas.  The knowledge base is delivered through a web interface (http://icm.landcare.cri.nz) and includes a searchable, annotated bibliography of over 400 references. 

· The Motueka catchment water balance model: a project to employ a simple, spatially-explicit water balance model to explore how past, present and possible future land use scenarios affect seasonal water yield under a series of selected climate scenarios.  The purpose of this project is to provide a context in which to discuss the relative importance of current land use changes versus those in the past or those induced by climate change alone.

· The Motueka environmental sampling network: a project to identify the influences of key combinations of land-use/land-cover and geology on water quality parameters.  

· The Upper Motueka water resource investigations: a project to identify whether there are interactions between groundwater abstraction from valley bottom aquifers and discharge in the river, in sub-catchments within the upper Motueka River.  Previous studies provide extensive information on alluvial plain aquifers in the lower Motueka River catchment.
· The Motueka riparian management project: a project to assess the current state of riparian buffers along the Motueka River and some of it’s key tributaries.  This assessment is a preliminary component of a related effort to assess how restoration of riparian corridors could improve riparian biodiversity and stream habitat values. 

· The Tasman Bay coastal productivity projects: a project focussed on the factors which control primary and secondary production in Tasman Bay, especially in reference to commercial shellfish production.

· Enhancing interactions between knowledge providers and knowledge users: an effort to identify factors that tend to enhance or impede the use of scientific knowledge in decision-making and the participation of stakeholders in that process. 

Several projects are currently in various stages of development and may become focal components of the programme within the next year.  These include: 

· Identifying and including Maori interests in integrated catchment management
· Quantifying values of water for different economic and environmental purposes
· Mechanisms of groundwater recharge from hill-country in the Motueka valley 

· Sediment generation from alternative land-uses and land forms in the Motueka Valley 

· Developing data and models for assessments of stream ecosystem productivity
· Developing data and models of coastal ecosystem function and productivity 

· Linking models of land use/cover/condition with models of coastal productivity
CONCLUSION:  Sound, ecologically engineered solutions for key problems and issues will be critical to the success of this programme and to the general success of integrated catchment management as a framework for discussion about environmental management. It may be too much to hope that governance and regulatory structures will change significantly in the short term.  However, practically – on the ground – we do expect to stimulate an awareness of the importance of "cumulative impacts" and the need (versus optional value) for catchment-scale management.  Specifically, we plan to provide new knowledge and tools (e.g.; BMPs, DSS's, models, knowledge bases) that resource managers, resource users, and communities all find useful.  Ideally, this knowledge and these tools will be mutually acceptable, thus providing a common ground for decision making, with reduced conflict.

Present Programme Directions

Project:  
The Motueka knowledge base

Leader(s):  
Chris Phillips (Landcare Research, phillipsc@landcare.cri.nz, 03 325 6700)

Collaborators:
Les Basher (Landcare Research, basherl@landcare.cri.nz, 03 325 6700)



James Barringer (Landcare Research, barringerj@landcare.cri.nz, 03 325 6700)
Roger Young (Cawthron Institute, roger@cawthron.org.nz, 03 548 2319) 


Andrew Fenemor  (Tasman District Council, andrw@tdc.govt.nz, 03 544 3412)
Issue: Many scientific papers, technical reports and policy documents have been written about the specific aspects of the resources or management of the Motueka catchment in the past, much of this information is difficult to access and has not been comprehensively summarised in a single document. 

Dealing with the cumulative impacts of a complex assortment of individual land uses on water quality and quantity in soil, groundwater, freshwater, and coastal environments requires both an integration of a wide variety of technical knowledge and an understanding of why and how stakeholders manage the conflicting resource needs within the community. Development of the knowledge base is an attempt to provide this integration and underpin resolution of resource management conflicts.

Objective:  To construct a knowledge base (using both written and electronic media) for the Motueka River catchment, to make this information readily accessible to all those with an interest in management of the Motueka catchment, to use this existing information and newly generated data to better understand the effects of current and future land uses within the catchment on the quantity and quality of freshwater and coastal waters, and hence to improve integrated management of the catchment.

Progress:  We have located and reviewed published and unpublished information on the Motueka catchment and compiled this in an electronic data base which contains 378 citations covering the physical and social characteristics of the catchment, land uses and their impacts, and policy documents. Sources of data about the catchment (e.g., rainfall, river flow, water quality, soils, social and economic characteristics, current monitoring), either paper or electronic, and the holders of that data have been identified and summarised as a description of “metadata” about the Motueka catchment. 

A Web site has been established which provides a key means of communicating about the Motueka ICM project. It:

· describes the concept and aims of integrated catchment management;

· lists the science projects we are currently undertaking, and updates the results of these projects as they come to hand;

· has a library of resources including the fully searchable electronic reference database, the metadata description, key maps, photos and text that provide a “virtual” field trip of the catchment;

· lists the project staff and their scientific interests;

· provides one mechanism for interaction between the scientists, policy makers, and the community interested in management of the Motueka. 

· provides links to other New Zealand and overseas ICM projects.

A technical report is currently being written that will:

· review and synthesise existing information;

· list metadata about the catchment;

· describe the key land and water resource management issues, and the current statutory framework for land and water resource management; and

· identify key information gaps and research needs for improved, integrated management of the Motueka catchment.

Implications:  A considerable body of knowledge about the Motueka catchment is already available and is now more accessible than before. However, the literature review has identified significant gaps in our understanding about some aspects important for catchment management including rainfall distribution in the mountainous areas of the catchment, soil physical properties important for moisture storage and transmission, the appropriate minimum flow regime to sustain and enhance the trout fishery, the effect of sediment on the trout fishery, the sources and fluxes of sediment through the Motueka River system, the mechanism of groundwater recharge through the Moutere Gravels and some aspects of what happens to nutrients delivered to Tasman Bay by the Motueka River.

Future directions: We will continue to add resources to the Web site as science projects proceed and expect to see increasing use of this resource by the community to interact with the science partners in the project.

Present Programme Directions

Project:
The Motueka catchment water balance model

Leader(s):
John Dymond (Landcare Research (dymondj@landcare.cri.nz, 06 3567154)

Collaborators:
Robbie Andrew (Landcare Research (andrewr@landcare.cri.nz,  06 3567154)

Issue:
Water allocation from the Motueka River during low flows.

Objective:
Determine the effect of various land cover/land use scenarios on the water balance of the Motueka catchment.

Progress:  A raster-based hydrological model has been developed that operates on a daily time step.  It is driven by daily rainfall and potential evapotranspiration data, a digital elevation model (DEM), land cover, and soil characteristics (depth and hydraulic conductivity).   At every timestep, the model interpolates the data from seven rain stations in the catchment to form a daily rain surface. Land cover, taken from the high-resolution Land Cover Data Base, drives canopy interception and transpiration. Soil information (depth and saturated hydraulic conductivity) is derived from the New Zealand Land Resource Inventory. The DEM has been used to generate flow direction and slope layers at a 25m resolution.

The model has been used to simulate daily water flow in the Motueka catchment over a ten-year period. Comparison with measured water flows from the same period shows that the model accurately captures the timing and magnitude of seasonal water yields under current land use/land cover conditions.

Implications:
Summer water shortages are a perennial problem in the Motueka River catchment. This model will provide stakeholders with a readily defensible tool with which to evaluate the effects of land-use change on the catchment water balance.

Future directions:  The model will be used to simulate the effect of a variety of past and future land use/land cover scenarios, under a variety of reasonable climate conditions.

Present Programme Directions

Project:  
The Motueka Environmental Sampling Network

Leader:  
Roger Young (Cawthron Institute roger@cawthron.org.nz, 03 548 2319)

Collaborators:
Rebekah Eyles (University of Otago reyles@wnmeds.ac.nz, 03 479 8301)



Breck Bowden (Landcare Research bowdenb@landcare.cri.nz, 03 325 6701)



Rob Smith (Tasman District Council rob.smith@tdc.govt.nz, 03 544 8176)

Issue:  What factors are controlling water quality across the Motueka River catchment?

Objective:  Over the last year we have been measuring water quality monthly at sites across the Motueka River catchment.  Site selection aimed to cover the variety of geological types (ultramafic, Moutere gravels, Separation Point granites, karst), land uses (native forest, production forest, mixed agriculture, dairying, horticulture) and stream sizes found throughout the catchment.

Progress:  Sixteen main sites have been sampled on a monthly basis since October 2000 (see figure).  Some measurements have also been made at 7 additional sites to provide a more complete coverage of the catchment.  We have been measuring water temperature, dissolved oxygen, conductivity, water clarity, pH and river flow in the field and collecting samples for analysis of nitrogen, phosphorus, suspended solids and harmful bacteria.  
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Preliminary analysis of the results has shown some marked differences among sites. Some variables (e.g. conductivity) appear to be primarily linked with geology, some (e.g. bacteria, nutrients) are related primarily with land use, and others (e.g. temperature, suspended sediment, water clarity) are strongly controlled by both geology and land use.  Longitudinal patterns in response to changing proportions of the catchment in different landuse and/or geology are also evident.

Nutrient and suspended sediment concentrations in the Motueka catchment appear to be relatively low compared with that found in some other parts of the country.  However, we found relatively high concentrations of harmful bacteria in the lower Sherry River, lower Riwaka River, Little Sydney Stream and Kikiwa Stream.  

Implications:  This information will be useful for the local community regarding the quality of their water supplies.  It will also help people understand how land use influences water quality in the catchment.  Information on water quality will assist us with the interpretation of any patterns found in the distribution of aquatic organisms living in rivers and streams.  Data from the Motueka at Woodmans Bend site will give an assessment of the amounts of nutrients being washed out into Tasman Bay from the catchment.  This will enable us to compare the importance of contrasting sources of nutrients within the coastal system and identify where in the catchment the majority of nutrients are coming from.

Future directions:  Monthly sampling of water quality gives a good indication of catchment-wide patterns, but often floods are missed with this type of sampling.  Over the next year we intend to focus on collecting samples at just a few key sites during a flood.  This will be particularly important for understanding inputs from the river to Tasman Bay, since the majority of the sediment, bacteria and possibly nutrients entering the bay will be transported during floods.  The Tasman District Council intends to continue sampling at the main sites on a quarterly basis so we will have some indication of changes in water quality from year to year.

Present Programme Directions

Project:
Distribution of the human pathogen Campylobacter in the Motueka River

Leader:
Rebekah Eyles (University of Otago, reyles@wnmeds.ac.nz, (03) 479 8301)

Collaborators:
Roger Young (Cawthron Institute, roger@cawthron.org.nz, (03) 548 2319)


Colin Townsend (University of Otago, colin.townsend@otago.ac.nz,
(03) 479 7975)

Rob Smith (Tasman District Council, rob.smith@tdc.govt.nz, (03) 544 8176)

Issue:   Human pathogens such as Campylobacter can be introduced into streams and rivers by surface run-off and point-source inputs of faecal matter, and can pose a health risk to water users. 

Objective: We aim to compare the levels of the human pathogen Campylobacter in tributaries of the Motueka River that have different predominant land use types.

Progress:  Sixteen sites in the Motueka River Catchment have been sampled on nine occasions to date.  A one-litre sample of water was transported to Dunedin for microbiological testing.  A Most-Probable-Number (MPN) method was used to count the number of Campylobacter organisms in each sample.  
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Campylobacter concentration (cells/L)

Campylobacter concentrations varied significantly between sites, and appear to be related to land use (Fig. 1).  The sites that showed very low levels of Campylobacter (<5 cells per litre) included forestry sites (native and exotic), one pasture (sheep farming) site, a mixed land use site, and four sites on the mainstem of the Motueka River.  Sites that showed moderate levels of Campylobacter (5-20 cells per litre) included a pasture (sheep farming) site, and two mainstem sites. The sites that showed the highest levels of Campylobacter (>20 cells per litre) were associated with dairy farming and horticulture.  Although levels of Campylobacter were relatively high in some small tributaries of the Motueka River, levels were generally quite low on the mainstem of the river. 
Fig 1. Campylobacter concentration in the Motueka Catchment, Oct 2000-July2001

Campylobacter concentrations tended to be highest during autumn and winter months, and lowest during spring and summer months.  Overseas studies have also found that Campylobacter levels are generally higher in winter (when lower water temperature and UV levels are thought to result in increased survival).

Implications: In general, levels of Campylobacter on the mainstem of the Motueka River are low, and unlikely to be a serious risk to human health.  However, levels of Campylobacter in some smaller tributaries of the Motueka can be relatively high at times.  Tasman District Council have found these results useful, and will in future be focusing on possible sources of the high levels that were found at some sites.

Future directions:  Future sampling efforts will focus on one of the sites where high levels of Campylobacter were found, in order to better understand how Campylobacter and other bacteria are entering the stream.

Present Programme Directions

Project:  
The Upper Motueka water resources investigations

Leader(s):  
Joseph Thomas (Tasman District Council, josep@tdc.govt.nz, 03 544 3394)

Collaborators:
Mike Stewart (GNS, m.stewart@gns.cri.nz, 04 570 1444)
Stewart Cameron (GNS, s.cameron@gns.cri.nz, 07 374 8211)

Issue:  Sustainable allocation and management of groundwater and surface water resources in the Upper Motueka Catchment

Objective: To quantify the water resource availability both from surface and groundwater in the catchment for Council’s water management planning purposes. 

Progress: Groundwater level recorders have been installed in 7 drilled bores with water level available from about June 2000. Aquifer hydraulic parameters have been estimated by pump testing these seven wells to allow estimation of river-aquifer hydraulic connection.  A bore and well survey to locate and identify all know wells in the Upper Motueka Catchment was completed in summer 2001. Groundwater levels have been monitored in approximately 25 bores in the upper catchment for piezometric surface determination, through the summer of 2000/01. River flow and river water head measurements in 10 sites and riverhead measurements in a further 5 sites were collected. River stage and flow are also recorded at seven sites in the whole catchment including a newly established site at Woodman’s Bend to monitor total catchment flow outputs.  Aquifer mapping, groundwater CFC dating, construction of geological cross-sections, and construction of piezometric surfaces have also been undertaken. Monthly river habitat study and river water quality testing has been carried out at 23 sites. The aquifer boundaries and river terraces have been defined based on field mapping and geological map data.  Aquifer thickness has been defined based on bore log, geological map, and cross section data.  Aquifer recharge characteristics have been investigated by analysis of rainfall, groundwater level, river flow, groundwater CFC dating and piezometric map data.  Estimates of aquifer volumes, the effect of groundwater pumpage on river level, and estimates of catchment water balance are being undertaken.

Implications: The above groundwater and surface water resource information will be used by TDC to develop a comprehensive and holistic water management plan which takes into account groundwater and surface water information with the consideration of issues and dynamics of the water resource at a sub-catchment level.  This will lead to improved and integrated management of the water resources over the entire catchment 

Future directions: More investigative and analytical work is planned in the coming year and includes a groundwater quality survey to characterise groundwater in the catchment, further evaluation of groundwater recharge sources, evaluation of river and groundwater connection (ie. using isotopic and hydraulic techniques), improving low flow evaluation to a subcatchment level, integrating landuse effects on water quantity primarily as well as water quality and developing an integrated river flow groundwater model. Results of the outputs are proposed to be presented both at a technical level as well as in laymen terms as a water resource summary. The water resource summary would be a start for community feedback into developing an integrated and detailed water allocation plan for the entire catchment. 

Present Programme Directions

Project:  
The Motueka riparian management project

Leader(s):  
Chris Phillips (Landcare Research phillipsc@landcare.cri.nz, 03 325 6700)

Collaborators:
Mike Marden (Landcare Research mardenm@landcare.cri.nz, 03 325 6700)



Roger Young (Cawthron Institute roger@cawthron.org.nz, (03) 548 2319)



Rob Davies-Colley (NIWA r.davies-colley@niwa.cri.nz, (07) 856-1725)


Lisa Langer (Forest Research lisa.langer@ForestResearch.co.nz, (03) 364 2949) 
Issue: Stream health is often regarded as an indicator of catchment condition.  In the absence of point pollution, if we have poor stream health, this is usually due to poor catchment condition.  
It has been recognised for some time now, that one of the best ways to improve stream health in a catchment of poor condition, or to reduce the delivery of contaminants to both freshwater and coastal ecosystems, is to intervene in the riparian zone.  The nature of the intervention usually relates to removing stock access to the streams and improving the vegetation cover.  However, the first question about riparian vegetation to be asked 
is - what is there now and what state is it in?  What aquatic and terrestrial functions does it provide, and can it be improved?  

Objective:  To determine the functional roles of riparian zones and adjacent stream reaches as landscape components, to assess the ways in which they are influenced by land management practices and, in turn, influence the transport of water and water-borne materials to the coastal-sea environment.

Progress:   5 main elements – some of which relate to winding up work from earlier programmes. To date we have:

· Begun to develop a typology of riparian zones and look at how we can map this typology throughout the Motueka catchment as an initial assessment of the current distribution and condition of riparian functions.  156 stream sections typed.

· Continued to define the population dynamics and below-ground root biomass and architecture of key native riparian plants to quantify how different riparian vegetation assemblages contribute to riparian and stream bank stability.  Data available for 12 species at 2 years old and for 3 species at 3 years old.

· Initiated research to describe the functional biodiversity value of existing riparian zones in the Motueka River, using the typology developed above, and describe the potential benefits of possible riparian restoration strategies.
· Completed a study of the ecology and habitat of turbid streams in the Gisborne District. Stream health and water quality are significantly degraded in pasture streams of the Gisborne District by comparison with streams in native forest.  Streams in pine plantations converted from pasture have appreciably better water quality and stream health – approaching that in native reference streams except where deep-seated gullying continues to load the stream with sediment despite afforestation.  Native fish biodiversity is inversely related to stream water clarity in the Gisborne District, such that only eels and torrentfish (and sometimes not even those species) occur in the most turbid streams. 
· Begun to develop conceptual models of whole-stream primary and secondary production. Continuous water temperature loggers have been deployed at 26 sites around the catchment and are recording water temperature hourly.  Winter measurements of primary productivity and ecosystem respiration have been made at 8 sites spread longitudinally down the catchment.  This work will contribute to development of river productivity models in future years. 

Implications:  The first phase of this project was aimed at getting a broad assessment of the distribution and function of different riparian types within the catchment and significant progress has been made.  The second phase is aimed at determining the biological significance of these various types of riparian zone.  This work will be the basis for design of a series of field investigations to develop best management practices for riparian zones specific to the Motueka Catchment.  The information gained from these investigations will assist in prioritising where in the catchment any riparian management interventions are required and what those interventions should consist of.

Future directions:  Possible projects include:

· Prepare a map of the river habitat for the Motueka River catchment, based on an existing classification and determine the linkages between it and the spatial representation of the riparian types. 

· Measure stream health, using stream invertebrates, and relate this to habitat quality and riparian condition at representative sites in the Motueka Catchment. 

· Determine the distribution of native fish in the Motueka Catchment and assess whether riparian condition and/or river habitat is controlling native fish distribution.

· Determine the role of intact riparian vegetation in controlling sediment supply, particularly from the Separation Point granites, to the river.

· Assess the importance of riparian vegetation in forming important habitat features, such as pools and undercut banks, for trout and other freshwater fish.

· Develop a rapid means of determining the state and condition of riparian vegetation across the catchment as well as determining the nature of the ecosystem services that vegetation provides in order to be able to prioritise, at a catchment-wide scale, areas that need interventions.

· Construct a simulation model of the projected geographical and functional evolution of riparian zones under various management scenarios.
· Determining if riparian vegetation is important in controlling the sources and supply of organic matter, nutrients and sediment from the river to the coastal environment.

· Conduct a riparian intervention experiment to determine the nature of benefits for freshwater and coastal waters derived from riparian vegetation restoration. This will be a focus for integrated research effort and will provide demonstration sites for best riparian management practice in the Tasman District.

Present Programme Directions

Project:  
The Tasman Bay coastal productivity projects

Leader(s):  
Paul Gillespie (Cawthron Institute, paul@cawthron.org.nz, 03 548 2319)

Collaborators:
Lincoln Mackenzie (Cawthron Institute,  lincoln@cawthron.org.nz,  03 548 2319)



Mark Gibbs (Cawthron Institute,  markg@cawthron.org.nz,  03 548 2319)



Lesley Rhodes (Cawthron Institute,  lesley@cawthron.org.nz,  03 548 2319)



Barry Robertson (Cawthron Institute,  barry@cawthron.org.nz,  03 548 2319

Issue:  Sustainable management of the coastal environment of Tasman Bay.  

Fish and shellfish resources in Tasman Bay are highly variable in terms of their distributions, growth rates and reproductive success.  To manage them sustainably, requires an understanding of factors that control that variability and how the ecosystem in general functions. 

Objective:  A specific goal of this work is to determine how the quantity and quality of freshwaters from the lower Motueka River affect the productivity of Tasman Bay.

Progress:  Microscopic plants that live in seawater (phytoplankton) and on the seabed (benthic microalgae) are the primary building blocks that nourish the coastal food web of Tasman Bay.  This objective builds on about 20 years of Cawthron research into the taxonomy, and ecology of these plants in coastal waters of New Zealand.  Both the planktonic (suspended in the water column) and the benthic (bottom-living) communities are complex with many different species that wax and wane (as do many land plants) throughout the year.  Much of this work was of a fundamental nature required to build a basic understanding of these communities, including the species involved and key factors and processes that control their growth and distribution.  Now that we have this platform of knowledge, we are in a better position to address specific questions that relate more closely to sustainable management of coastal resources.

We know that the availability of inorganic nutrients such as nitrogen, phosphorus and silicon are important to maintain coastal productivity.  The availability of light for photosynthesis is also important.  The Motueka River delivers nutrients from the catchment to fertilise the coastal environment.  Too much or too little nutrient can negatively impact on fish and shellfish resources.  The distribution of nutrients can also be affected by the degree of stratification in the water column.  As the River waters flow into the Bay, they spread out in a surface layer of low salinity water over the more dense seawater below.  This density stratification stabilises the water column and reduces vertical mixing processes that keep the nutrients well distributed for phytoplankton nourishment.  The River also delivers sediments that effect light penetration and consequently can hinder photosynthetic activity.  Sediments can also affect seabed animal communities in a variety of ways.  They nourish a dynamic delta region of sand spit development that provides habitat for a variety of shellfish.  Investigations of relationships between river flow characteristics and habitat development/stability are planned for this year.  Past work has led to the discovery of a near-bottom high turbidity layer, within the Motueka plume, that could have profound ecological implications. 

The Motueka River provides about 62% of the total freshwater inflows to Tasman Bay.  Preliminary calculations allow us to compare mass transport characteristics of the Motueka River with those of other tributaries and wastewater discharges to the Bay.  However these are only “ball park” estimates at this stage and they require improvement/validation through continued monitoring (particularly during storm-affected periods).  

In order to determine how important the quantity and quality of the Motueka River is in controlling productivity, we are trying to link its discharge volume and composition with seawater characteristics that affect plant growth.  With regard to receiving waters, we have established a network of >80 water column and seabed sampling sites that provide a blanket-coverage of the region affected by the Motueka plume (essentially the entire western side of the Bay extending to some 18 km off shore).  Thus far we have sampled these sites on two occasions.  The first, 7-8 March of this year, was after an extended period of low river flow.  The second, two months later, was after the first significant flush.  Comparison of physical, chemical and biological characteristics at the sites under these two extreme river flow conditions gives us a preliminary look at the areal extent, and the degree, to which the river exerts a significant influence. 

Surface salinities, water column stratification characteristics and nutrient concentrations were affected to various distances seaward from the Motueka River mouth.  The region affected by reduced surface water salinities extended to more than 18 km off shore and encompassed most of the three zones identified by the Environment Court as aquaculture management areas.  Turbidity profiles indicate that the previously observed near bottom high turbidity layer can be a widespread phenomenon within the Bay.  

Implications:  The results thus far indicate that the quantity and quality of the Motueka River can influence coastal productivity over a relatively large proportion of Tasman Bay.  The data provides two point-in-time snapshots of the productive potential of the Bay.  Although these snapshots in themselves do not provide enough information to base management decisions on, we are confident that as patterns emerge and relationships are identified, that the links with resource management will become clearer.  

We now have a unique opportunity to relate detailed environmental data with industry data describing the regional and temporal variability of individual resources.  The information will provide input for validation of a coupled hydrodynamic and ecosystem model that has been developed for the Nelson Bays.  The model will facilitate transformation of scientific data into practical applications.  Ultimately it will allow prediction of how various resources will respond to particular environmental events.  For example, links between water column characteristics influenced by the Motueka plume during flood events, and shellfish spat settlement and survival, could provide the scallop enhancement and mussel industries with a means of optimising spat collection efforts.  The model could also provide insights to the implications of spat collecting activities, and any future development of marine farming activities, on coastal productivity and general ecosystem functioning.  

Future directions:  Model validation will require considerable data collection over a number of years.  The next step will be to apply the existing sampling programme for Tasman Bay to a variety of seasonal and event-related situations, and to link the data with the Motueka River sampling and analytical programme.  In particular it will be necessary to investigate short and medium term changes in conditions subsequent to storm events.  Over time, the evolving model will become more precise and valuable as a tool for resource management decisions.  Installation of in situ water column monitoring equipment to collect time series data would greatly enhance model development.  It could also provide up to date (or real time) descriptions of environmental conditions that could be useful to shellfish industries.  Although this will require additional funding, we think it worth pursuing.  We also plan to investigate the feasibility/advantages of using satellite imagery to provide relevant environmental data. 

Present Programme Directions
Project:  
Enhancing interactions between knowledge providers and knowledge users

Leaders: 
Will Allen  (Landcare Research allenw@landcare.cri.nz 03 325 6700)

Margaret Kilvington  (Landcare Research kilvingtonm@landcare.cri.nz 03 325 6700)

Potential collaborators:  ICM project staff, TDC, Iwi, Motueka ICM Community Reference Group, resource managers, community and other interest groups.

Issue:   In many of the areas that Landcare Research works in, such as catchment management, there is often a major challenge to raise awareness of the role of science in decision making. In addition to this, decision making in such areas are characterised by many different stakeholders and multiple social perspectives of the issues and potential solutions. Often too, progress can only be made by a number of stakeholders working together across a range of decision making levels. This work in the ICM Motueka programme is looking to develop and evaluate methods to improve learning-based and collaborative approaches to support and ultimately improve resource management planning and policy.

Objective:  Develop and refine participatory processes that improve social learning and co-ordinated environmental action, with particular attention to improving the uptake of research information. This involves working through case studies in two main areas:

· Improving interactions and linkages between science and end users, including establishing how the Internet can support improved information flows.

· Working with agencies to improve the wider social environment for the uptake of science information.

Progress:  

i)
A community reference group (CRG) was established in the first year of the programme, and four meetings have been had between ICM programme staff and the CRG. This group has been set up as a touchstone as to community interests, and members are charged to bring a range of views, rather than to represent any one group. Will Allen and Maregaret Kilvington co-ordinated the development of terms of reference for the CRG, and have facilitated the meetings. A rationale and approach for stakeholder analysis has been developed, and programme leaders were involved in the first step of this last year. 

ii)
A number of workshops and meetings have contributed to the development of approaches and processes needed for social learning and improved uptake of science. Methodologies for evaluation have been identified. Initial meetings have been held with TDC staff to explore future directions for joint work in this area. Identified areas for work include how to build better linkages between different stakeholder groups in the catchment, and how to improve the use of science within TDC (see related work by Mike Krauuse and Glen Lauder). 

Implications:  

The work carried out to date has established good links with the TDC and several stakeholder groups and individuals. Frameworks and evaluative research approaches have been identified. Links have been made with key partners who will contribute to this research across a number of areas - including local government and MFE. 

Future directions:
i) 
Increasing the responsiveness of science to end user needs will involve greater use of the CRG in creating an awareness by the ICM programme of different end user perspectives. Beyond this it is hoped that stakeholder analyses can be undertaken for the programme and individual objectives which will set out the key user groups, their interests, and identified ways of engaging with each of these. Parallel approaches have been undertaken in the Changing Landscapes and Restoration of Biodiversity programme, and the lessons from these stakeholder approaches will be developed across these case studies.

ii) 
Improving the use of science by the wider stakeholder community will involve us working more closely with TDC, as the agency mandated to look after the region's natural resources. Identified areas for work include how to build better linkages between different stakeholder groups in the catchment, and how to improve the use of science within TDC (see related work by Mike Krauuse and Glen Lauder). Collaborative links have been developed for parallel approaches with MFE, Local Government New Zealand and the Christchurch City Council.

Outputs and outcomes:  This general framework has been documented in reports for MAF and MFE. A collaborative learning site on the Landcare website has been developed to bring our existing knowledge in this area together and as a vehicle for documenting future lessons. A mailing list of key stakeholder groups is being collated to help dissemination of results.

The outcome should be increased responsiveness of the ICM science programme and improved processes for collaboration and social learning in catchment management that is being used in the Tasman District. The lessons should be documented and available for use by other key end users.

Present Programme Directions

Project: 
Identifying and meeting Maori needs

Leader: 
Garth Harmsworth (Landcare Research HarmsworthG@landcare.cri.nz,  06 356 7154)

Potential collaborators: Tangata whenua, local iwi, Maori organisations (e.g. Ngati Rarua — Te Atiawa Trust Board, Whakatu Incorporation), mainly representatives from Ngati Rarua, Te Atiawa (possibly Ngati Tama and Ngati Kuia).

Issue: Traditionally there has been little or no involvement of tangata whenua in science and research projects. There are also nationwide problems with the level of participation and capacity for iwi to engage in resource management planning and policy, and to form effective relationships with local government and other community groups. The ICM Motueka programme is developing links with tangata whenua in order to understand tangata whenua issues, values, determine research priorities, identify information needs and research questions, improve iwi participation in science, and to ultimately improve iwi participation in resource management planning and policy. 

Objective: Develop and evaluate methods to maximise social learning and understanding of cultural processes and interactions. 

Use methods to contribute to an outcome of improved management of land and water resources which addresses Maori concerns and issues, identifies Maori research priorities and information needs, and increases iwi participation with council, stakeholder, community, and research groups. 

Progress: Several meetings with Te Tau Ihu O Te Waka A Maui (Nelson-Marlborough) iwi representatives were held in the first year of the ICM Motueka project to identify key individuals and iwi, establish relationships and networks with iwi, identify and understand iwi issues, research priorities, questions, and information needs.  A presentation was given to Ngati Rarua — Te Atiawa Trust Board (NRAT) and Whakatu Incorporation, to provide relevant background information on the ICM programme, promote discussion, and identify research interests. We have commenced documenting information on Maori issues, Maori values and Maori history for the Motueka catchment.  Information on Maori values and histories is helping to understand the background to iwi issues and is contributing to a Maori knowledge base about the Motueka catchment. This information will form part of future papers, technical reports and web site developments, and contribute to future programme research design.

Two Maori individuals from local iwi became members of the Community Reference Group (CRG) in the first year to provide a cultural perspective at these meetings. 

Implications: The work carried out to date has established good links with several iwi and individuals, and identified a large number of iwi issues which are being used to define cultural research priorities and specific iwi research questions or projects. This is an important steping stone towards making the ICM programme research more relevant and beneficial to iwi and to improve information flows to and from iwi.  It has also positioned the ICM programme to evaluate methods for encouraging iwi participation and collaboration in science and research, and examine their participation in resource management policy and planning.  

Future directions:  Future directions are to maintain the present relationship with iwi, and to discuss options for future iwi participation in, or complementary to the ICM programme. All options build on iwi issues and target cultural research priorities and information needs. We are pursuing three main options:

· The first is to identify iwi issues and research priorities to make the ICM programme research more relevant to iwi.  It will be important to identify the information needs of iwi, determine research questions, acceptable systems for knowledge management, and appropriate methods for effective two way information flows between iwi and the ICM researchers and other groups.

· The second option is to discuss with iwi the possibility of a joint project involving iwi researchers to work alongside present ICM programme researchers in relevant parts of the programme.

· The third option is to discuss with iwi the development of an iwi specific project, which may require extra or external funding, led by iwi, which would complement the existing ICM programme work.  

Present Programme Directions

Project:  
Economic values of surface water in the Motueka Catchment

Leader:  
Michael Krausse (Landcare Research, kraussem@landcare.cri.nz, 06 350 3817)

Collaborators:
Bruce Thorrold (AgResearch, thorroldb@agresearch.cri.nz, 07 856 2836)



Neil Deans (Nelson/Marlborough Fish &Game, ndeans@nmfgc.co.nz, 03-544-6382)


Andrew Fenemor (Tasman District Council, andrw@tdc.govt.nz, 03-558-3412)

Issue:  Allocating the rights to use a potentially scarce environmental resource requires judgements to be made about the values and opportunities to be protected, and the benefits and costs of different allocation mechanisms. These judgements depend on good information including the economic costs and benefits involved. This information is not currently available.

Objectives:  Identify key economic values of surface water in the Motueka River catchment by estimating the marginal benefits and costs associated with different flow management regimes.

Progress:  The investigation has been delayed by a shift in staff resources. A draft survey questionnaire for anglers has been developed. Agreement has been reached with AgResearch to conduct an analysis of the value of water availability to pastoral agriculture in the Catchment. Plans are being prepared to survey recreational users and the regional community in early 2002. 

Implications:  The research focuses on the marginal value of a change in water availability/flow rather than the total value of any particular use of the water to the local economy. Understanding how the marginal value of water changes at different levels of availability/flow provides information about efficient ways of managing risk associated with drought, and provides an economic perspective on the efficient allocation of water between uses. 

Future directions:  Over three years the Project will estimate the marginal value of changes in average low flow on:

1. recreational use of the Motueka River (angling, picnicking, swimming etc),

2. non-use values for the Motueka River held by Nelson/Tasman residents, and

3. use of water in the Motueka River catchment for production purposes (pastoral, arable, horticulture and forestry).

Present Programme Directions

Project:  
Indicators of science uptake within Council

Leader(s):  
Glen Lauder, Commonground Associates Ltd.
glen.lauder@commonground.co.nz  021 513151 or (04) 470 6059

Collaborators:
Michel Krausse, (Landcare Research kraussem@landcare.cri.nz, 06 356 7154)


Andrew Fenemor (Tasman District Council andrw@tdc.govt.nz, 03 544 3412)

Issue:  The ability of resource managers, resource consent applicants and the community to arrive at decisions which promote sustainable management depends on having access to the data , knowledge and wisdom to correctly inform them.  There are no tested measures of whether and how resource managers gain access to the information they need.  

Objectives:  Develop indicators of the effectiveness of science uptake by staff within a resource management agency, based on models of how information and knowledge are and could be used, and to provide recommendations for improvement.

Progress:  The investigation started by examining resource consent case studies, looking at how staff had recorded their investigations, information sources (including the contribution of “science”), and their conclusions.  It became clear that as well as formal information (that could be called narrowly “scientific”) informal discussion with consent applicants, with people with expertise within and outside the council, and with members of the community, was also critical in shaping recommendations and was reflected in decisions taken on resource consent issues.

This led a closer focus on how staff obtained and information, including the relative importance to staff of formal databases, information from informed people within the organisation and outside, and how they drew on “in the head” knowledge they acquired either from direct field experience or from informal learning with others “tea room conversation”.  This was formalised in a series of structured interviews with sixteen staff.

These staff contributed to a workshop, which worked through a series of stages exploring how they drew on knowledge and learned individually, then as work groups, and lastly how they could visualise enhancing their working relationships in terms of knowledge management with other sections.  

This began to build a framework within which information flows within the council can be mapped more clearly, and indicators developed for this with a focus on “science” exchange.  It is also a framework that helps to explore the boundaries between data, knowledge and wisdom.


An external reference group comprising key TDC staff plus selected representatives from other resource management agencies around New Zealand has met once and will meet again to review findings.  The role of this group is to assist in differentiating local idiosyncrasies from patterns that are likely to apply generally within natural resource management agencies.

Implications: Individual sections within local government agencies sometimes work (to a greater or lesser degree) in isolation from each other.  Sometimes, and often due to workload, staff do not find the opportunity to share all they know with others, and others do not know who may have been able to assist them.  This means that individual resource management decisions are not as well informed as they could be, but more importantly, over time, the organisation (and by extension, the community as a whole) is not learning (“growing in knowledge”) as well as it could about natural resources and their protection and use.  Because of staff “turn over”, and because information that is not recorded tends to fade from memory, the knowledge base informing good decisions can shrink over time.

In a previous stage of this investigation, R. Wilkinson’s draft report (2000) suggested that TDC develop a “metadata base” of information and knowledgeable people to facilitate discovery of the information that is needed to improve resource management practice.  The present study suggests that, while such a tool may be valuable, there is also a need for a more “people centred” approach to information and knowledge.  In particular, this study may offer some insight into the relative weight that should be placed on (traditional) “science transfer” as the key to improving resource management decision-making,, as distinct from looking at how information flows and organisational knowledge grows (and shrinks) as staff learn effectively (or do not learn) from experience.

Future directions:  The workshop suggested opportunities to enhance the ability of staff individually and as groups within the organisation to capture and share knowledge more effectively by recording and reflecting more of what they learn day by day.  The challenge, is how to build this into organisational practice on an ongoing basis.

              

            

Annual General Meeting

Motueka Integrated Catchment Management Programme

Future Programme Directions

9-10 October 2001,  

Nelson
Future Programme Directions

Project:  
Promoting development and use of science knowledge for resource management decision making. 

Leaders:  

Will Allen  (Landcare Research allenw@landcare.cri.nz 03 325 6700)

Margaret Kilvington  (Landcare Research kilvingtonm@landcare.cri.nz 03 325 6700)

Potential collaborators:  ICM project staff, TDC, Iwi, Motueka ICM Community Reference Group, resource managers, community and other interest groups.

Issue:   In many of the areas that Landcare Research works in, such as catchment management, there is often a major challenge to raise awareness of the role of science in decision making. In addition to this, decision making in such areas are characterised by many different stakeholders and multiple social perspectives of the issues and potential solutions. Often too, progress can only be made by a number of stakeholders working together across a range of decision making levels. This work in the ICM Motueka programme is looking to develop and evaluate methods to improve learning-based and collaborative approaches to support and ultimately improve resource management planning and policy.

Objective:  Develop and refine participatory processes that improve social learning and co-ordinated environmental action, with particular attention to improving the uptake of research information. This involves working through case studies in two main areas:

Improving interactions and linkages between science and end users, including establishing how the Internet can support improved information flows.

Working with agencies to improve the wider social environment for the uptake of science information.

Progress:  

i)
A community reference group (CRG) was established in the first year of the programme, and four meetings have been had between ICM programme staff and the CRG. This group has been set up as a touchstone as to community interests, and members are charged to bring a range of views, rather than to represent any one group. Will Allen and Maregaret Kilvington co-ordinated the development of terms of reference for the CRG, and have facilitated the meetings. A rationale and approach for stakeholder analysis has been developed, and programme leaders were involved in the first step of this last year. 

ii)
A number of workshops and meetings have contributed to the development of approaches and processes needed for social learning and improved uptake of science. Methodologies for evaluation have been identified. Initial meetings have been held with TDC staff to explore future directions for joint work in this area. Identified areas for work include how to build better linkages between different stakeholder groups in the catchment, and how to improve the use of science within TDC (see related work by Mike Krauuse and Glen Lauder). 

Implications:  

The work carried out to date has established good links with the TDC and several stakeholder groups and individuals. Frameworks and evaluative research approaches have been identified. Links have been made with key partners who will contribute to this research across a number of areas - including local government and MFE. 

Future directions:

i) 
Increasing the responsiveness of science to end user needs will involve greater use of the CRG in creating an awareness by the ICM programme of different end user perspectives. Beyond this it is hoped that stakeholder analyses can be undertaken for the programme and individual objectives which will set out the key user groups, their interests, and identified ways of engaging with each of these. Parallel approaches have been undertaken in the Changing Landscapes and Restoration of Biodiversity programme, and the lessons from these stakeholder approaches will be developed across these case studies.

ii) 
Improving the use of science by the wider stakeholder community will involve us working more closely with TDC, as the agency mandated to look after the region's natural resources. Identified areas for work include how to build better linkages between different stakeholder groups in the catchment, and how to improve the use of science within TDC (see related work by Mike Krauuse and Glen Lauder). Collaborative links have been developed for parallel approaches with MFE, Local Government New Zealand and the Christchurch City Council.

Outputs and outcomes:  This general framework has been documented in reports for MAF and MFE. A collaborative learning site on the Landcare website has been developed to bring our existing knowledge in this area together and as a vehicle for documenting future lessons. A mailing list of key stakeholder groups is being collated to help dissemination of results.

The outcome should be increased responsiveness of the ICM science programme and improved processes for collaboration and social learning in catchment management that is being used in the Tasman District. The lessons should be documented and available for use by other key end users.

Future Programme Directions
Project:  
Identifying and including a Maori perspective in ICM

Leader: 
Garth Harmsworth (Landcare Research HarmsworthG@landcare.cri.nz,  06 356 7154)

Potential collaborators:  Tangata whenua, local iwi, Maori organisations (e.g. Ngati Rarua — Te Atiawa Trust, Whakatu Incorporation), mainly representatives from Ngati Rarua, Te Atiawa (possibly Ngati Tama and Ngati Kuia).

Issue:  Traditionally there has been little or no involvement of tangata whenua in science and research projects. There are also nationwide problems with the level of participation and capacity of iwi to engage in resource management planning and policy, and to form effective relationships with local government and other community groups. The ICM Motueka programme is developing links with tangata whenua in order to understand tangata whenua issues, values, determine research priorities, identify information needs and research questions, improve iwi participation in science, and to ultimately improve iwi participation in resource management planning and policy. 

Objective: Develop and evaluate methods to maximise social learning and understanding of cultural processes and interactions between groups including iwi, local government — Crown, research, stakeholder, and community, in order to increase iwi participation in research and resource management planning and policy.

Background: Several meetings were held with various groups and iwi representatives during the last year to identify and form relationships with key individuals, iwi, and Maori organisations. Hui, personal discussions, and field trips, were used to identify a large number of iwi issues, which are being refined to determine iwi research priorities, research questions, and information needs. A presentation was given to Ngati Rarua — Te Atiawa Trust Board (NRAT) and Whakatu Incorporation, which provided relevant background information on the ICM programme, promoted discussion, and identified some of their research interests. A large amount of information on Maori history and Maori values for the Motueka catchment has been recorded and contributed to understanding issues and Maori values. More general and public domain information will be used in technical reports, papers, web site development and contribute to future programme research design.

Two Maori individuals from local iwi became members of the Community Reference Group (CRG) in the first year to provide a cultural perspective at these meetings. 

Approach:  In future the project will “continue to build iwi relationships, determine research questions and information needs, identify methods to maximise social and cultural learning between groups and understanding of cultural processes and interactions between groups, and identify and evaluate effective models to increase iwi participation in science and research, and resource management planning and policy”. 

The methods will be used to contribute to an outcome of “improved management of land and water resources which incorporates Maori concerns and issues, identifies Maori research priorities and information needs, and increases iwi participation with council, stakeholder, community, and research groups”.  Hui, personal discussions, field visits, and interaction between iwi and project researchers will be required to maintain and enhance relationships. Documenting information on Maori history and Maori values of the Motueka catchment will continue to provide a basis for understanding spatial and temporal environmental and cultural change, iwi issues, and provide Maori knowledge which can contribute to future integrated and complementary knowledge systems.  The following tasks are anticipated:

· Refine and use iwi issues (from first year) to determine iwi research priorities, and identify research questions and information needs. Identify research questions that are either more generic or nationally focussed (e.g. effective Iwi—Crown partnerships for resource mangement planning and policy) or specific catchment oriented research questions (e.g. land use effects on cultural values). Identify potential iwi projects. 

· Use information on issues and cultural research priorities to help shape ICM programme objectives to maximise research relevance to iwi and benefits back to iwi groups and Maori organisations, define information needs, and improve two way information flows between iwi, ICM programme researchers and other groups. 

· Document information on Maori history and Maori values of the Motueka catchment to provide a basis for understanding spatial and temporal environmental and cultural change, iwi issues, and provide Maori knowledge which can contribute to future integrated and complementary knowledge systems.  

· Identify and evaluate effective relationship and partnership processes and models which can be used to maximise social learning between groups, understanding of cultural values and proceses, and to improve participation by iwi in research and resource management policy and planning. We will examine the way iwi are presently involved in resource management planning and policy to date and identify processes and models which improve iwi interaction and learning with existing groups (e.g. local government — Crown, research, stakeholder, community) and increase participation in the ICM programme and in resource management planning and policy in general.

Outputs and Outcomes: The outcome for this work should be “increased and effective participation by iwi in research and in resource management planning and policy, to improve cultural input, focus, and interactions in sustainable catchment management”. Outputs will include on-going hui, field-trips, individual discussions, relationship building, contributions to technical reports, papers, web sites, and development of approporiate integrated and complementary knowledge systems. 

Future Programme Directions

Project:  
Enhancing science uptake within Council

Leader(s):  
Michel Krausse, (Landcare Research kraussem@landcare.cri.nz, 06 356 7154)

Collaborators:
To be confirmed.

Andrew Fenemor (Tasman District Council andrw@tdc.govt.nz, 03 544 3412)

Glen Lauder, (Commonground Associates Ltd,   
glen.lauder@commonground.co.nz  021 513151 or  (04) 470 6059)

Issue:  
The ability of resource managers, resource consent applicants and the community to arrive at decisions which promote sustainable management depends on having access to the data, knowledge and wisdom to correctly inform them.  Early work has shown that staff can relate to a “learning approach” in which they individually, as sections and as an organisation can reflect on their present practice, diagnose problems, and propose action approaches to address these.  However, the approach has not been tested.

Objective:  Explore the best approaches to enhancing the effectiveness of science uptake by staff within a resource management agency, using a “learning approach” which involves staff. 

Background:  Stage 1 “Indicators of science update within Council” revealed a willingness by staff and management to tackle some of the issues of effective information sharing including “science uptake” within a learning framework.  In practice, a collaborative “learning approach” involves getting staff reflecting more consciously on their own practice in relation to gathering, recording and using information, and on how they share their knowledge with others.  In the past, the technical dimensions of “information management” have tended to predominate over social considerations (ie how people work together and how systems work in practice).  The study to date has confirmed some emerging ideas in the science uptake and knowledge management literature regarding how organisations learn in practice.  These ideas have not been applied in a natural resource management setting akin to Council, and extended out into the community. 

Approach:  Work with Environment and Planning Division, Tasman District Council, to develop a joint approach to addressing the issues raised in the workshop and report (in prep). Key elements are likely to include assistance by LCR in design and evaluation of a TDC sponsored learning process.  For example, staff may develop and refine individual strategies for improving the way they plan, record and share information; they may develop these at a section level; and the sections may provide feedback to one another of how overall organisational improvement could be secured.  Landcare and collaborators may be able to assist in developing this process. 

The external reference group could be used to provide some external feedback on the process.

Integrate this work within other Landcare programmes and the ICM project as appropriate.  In particular, the domain of the learning model could be extended to include a manageable number of key stakeholders including for example, Councillors, Fish and Game staff, NGO or community representatives, and representative landowners

Outputs & Outcomes:  The framework and learning from stage 1 of this project will be documented as a working report and presented to a workshop or conference, jointly with collaborators as appropriate.  The key target audience of the stage two project remains council staff, extended to Councillors and selected stakeholders.  A workshop or series of review sessions could be held in which improvements and learnings could be shared and documented as appropriate.  The external reference group may provide advice on opportunities and external audiences.  

The outcome should contribute towards increased responsiveness of the ICM science programme and improved processes for collaboration and social learning in catchment management that is being used in the Tasman District. The lessons should be documented and available for use by other key end users.

Future Programme Directions

Future Programme Directions
Project:  Developing a rapid methodology to assess critical ecosystem services

Leaders:  Anthony Cole, Mike Krausse, Will Allen, Margaret Kilvington

Potential collaborators:  ICM project staff, TDC, Iwi, Motueka ICM Community Reference Group, Science stakholders, CSIRO Canberra

Issue:   Many of our ecosystems are under threat from human-induced landscape conversion, indirect effects and overuse pressure. These three main classes of human-induced pressure are related to a wide range of social, economic, institutional and political drivers. This research is aimed at alleviating human-induced pressure on ecosystems by developing rapid assessment methodologies for the identification of ecosystems and industries currently under the greatest levels of threat. 

Objective:  Develop and refine stakeholder participatory processes based around the construction of a qualitative model called an influence matrix. The process of influence model development will provide a structure for exploring social values, improving social learning, defining environmental problems within the world-view of various stakeholder groups and co-ordinating environmental action with particular attention to directing policy response on ecosystems under greatest threat.

Progress:  

i)
Dr Cole has spent 6 weeks with CSIRO in Australia involved in a collaborative venture aimed at facilitating the exchange of information and skills between the participating institutions in the area of ecosystem services research. Dr Cole has used Australian research as a general model for developing an ecosystem services research initiative in New Zealand and this has led to the development of the influence matrix approach.

ii)
Numerous meetings have been run to develop, refine and market the influence matrix approach inside Landcare Research. The method is now sufficiently developed and refined to begin to engage various stakeholder groups in our case study area.


Implications:  

The work carried out so far has improved the approach developed in Australia with stronger links to theory, ecological-economic modelling, and the identification of the functional significance of ecosystems under threat. The method has received favourable support inside Landcare Research and from the Australian CSIRO group. 

Future directions:
We now have a rapid assessment method abased on international research, adapted to a New Zealand context and strongly linked to theory. The application and refinement of this method is now needed in a New Zealand case study. The method has strong links to dynamic modelling that could also be used to explore the social, environmental and economic implications of policy interventions. A new dynamic modelling approach has been developed that improves previous qualitative modelling efforts in this area by making use of historic empirical data.

Outputs and outcomes:  

Collaboration with CSIRO has resulted in the exchange of skills and knowledge in the area of ecosystem services research, policy science, ecological-economic valuation and modelling. The influence matrix and dynamic modelling approaches have been documented in powerpoint presentations, refined with feedback from several presentations and are now ready to be developed in a theory / method publication.

 Future Programme Directions

Project:  
Mechanisms of groundwater recharge from hill-country in the Motueka valley

Leader:  
Joseph Thomas, Tasman District Council, josep@tdc.govt.nz , 03 544 8176

Collaborators:
Les Basher, Landcare Research, BasherL@landcare.cri.nz , 03 325 6700



Mike Stewart, GNS, m.stewart@gns.cri.nz , 04 570 1444
Stewart Cameron, GNS, s.cameron@gns.cri.nz , 07 374 8211

Issue:  Availability of groundwater for irrigation users in the Moutere valley is dependent on annual recharge of aquifers from rainfall in the upper reaches of the Waiwhero Stream and Orinoco River in the Motueka valley. The mechanisms of groundwater recharge and the influence of tall vegetation cover on rates of recharge are poorly known. 
Objective:  To establish the mechanisms and rate of groundwater recharge of the Moutere aquifers from land within the Motueka catchment.

Background:  The upper reaches of the Waiwhero Stream and Orinoco River have been identified as the area where rainfall infiltration recharges groundwater into 3 deep aquifers contained within the Moutere Gravels underlying the Moutere valley. Water from these aquifers provides the major source of irrigation water for land users in the Moutere valley. Continued availability of groundwater for irrigation users in the Moutere valley is dependent on annual recharge of these aquifers.

It has been inferred that the location of the recharge zone is controlled by the outcropping of a more permeable unit within the Moutere Gravels at the surface in the recharge zone. However, it is not clear whether recharge occurs uniformly across the recharge zone or whether there are preferred pathways for infiltration recharge. The recharge zone mainly comprises hilly terrain underlain by soils and regolith that has very slow permeability, and there may be a slow rate of recharge through these soils. Alternatively losses of water from streamflow in the valley bottoms, or from soils in lower slopes, may be a preferred pathway since these areas tend to be underlain by more permeable soils than the hilly terrain, and by more freely draining gravels.

With this precipitation-infiltration recharge model there is believed to be a connection between land cover and recharge rates. For rainfall to percolate into the aquifers, any soil moisture deficit needs to be overcome. Then surplus water is available to runoff or recharge groundwater. Changes from short to tall vegetation reduce the total surface water yield and this same effect is likely to apply to the amount of water available for groundwater recharge. Hence, TDC has proposed land use controls within the recharge area to limit afforestation and protect recharge of the Moutere aquifers.

The mechanism of groundwater recharge of the Moutere aquifers may also be relevant to aquifers underlying high terraces in the upper Motueka valley

Approach:  

· Compare the hydraulic response of the Moutere aquifers to rainfall, modelled patterns of soil drainage, and irrigation abstractions

· Determine rates and amounts of soil drainage from the full range of landforms in the recharge area, including the role of stream flow losses

· Determine the sources of water in the Moutere aquifers using chemical and isotopic tracing techniques

· Evaluate the influence of tall vegetation cover on rates of groundwater recharge

Outputs and outcomes:  The findings from this work would be reported through written publications, a workshop with interested stakeholders and incorporated into policies and practices for the management of the aquifers to provide a sustainable water source.

Future Programme Directions

Project: 
Sediment generation from alternative land-uses and landforms in the Motueka valley

Leader:  
Chris Phillips (Landcare Research, phillipsc@landcare.cri.nz, 03 325 6700)

Collaborators:
Les Basher (Landcare Research, basherl@landcare.cri.nz, 03 325 6700)



Mike Marden (Landcare Research, mardenm@landcare.cri.nz, 06 863 1345)
Roger Young (Cawthron Institute, roger@cawthron.org.nz, 03 548 2319)

Issue:  Decline in the Motueka trout fishery has been linked to increased input of sediment, mainly from the Separation Point Granite terrain. This is believed to have increased the proportion of the riverbed that is covered in sand and silt and affected trout spawning, food supply, and habitat such as the density of pools in the catchment.
Objective:  To establish changes in riverbed characteristics important to maintenance of the trout fishery, and to determine the major sources of sediment input and options for managing the rate of sediment supply.

Background:  Since 1985 there has been a widespread and significant decline in the abundance and biomass of trout in the Motueka River as measured by drift diving carried out by Nelson-Marlborough Fish and Game and by angler experience. This decline has been linked to increased input of fine sediment into the river and its direct and indirect effects on trout habitat and trout populations. A key property influencing trout populations is the proportion of sand and silt in the bed of the river, which is believed to have increased in many parts of the river system.

While the decline in the trout fishery is fairly well established the causes are not well known scientifically. There is little data on riverbed characteristics throughout the Motueka, variation in rates of sediment supply, the time scale for sediment movement through the river system, the major sources of sediment and the relative role of natural erosion and that related to land-use (forestry or pasture), and the long-term impact of large storms. 

Previous scientific work on sediment has focused largely on sediment generation from forestry activities on Separation Point Granite. This has demonstrated earthworks associated with roads and landings are the main sediment producing areas and landslides are the biggest sediment contributors. However, on a whole catchment basis (such as the Dart or Wangapeka) natural erosion rates are higher than those induced by disturbance. Recommendations to reduce disturbance-related erosion included regulation of landing size, regulation of roading and cutbank formation, safe storage of excess sidecast material, avoidance of stream crossings by use of appropriate culverts, and promotion of revegetation.

Recent discussions with a range of people with interests in sediment issues in the Motueka suggest there are a variety of factors influencing present sediment characteristics of the Motueka River including the long-term impact of large storms, sediment generation from both natural erosion and that related to forestry activities on Separation Point Granite, the long-term impact of past forestry management practices, and river bank stability.
Approach: 

· Characterise particle size composition in stream beds throughout the Motueka catchment and establish permanent sites for ongoing monitoring of changes in stream bed character

· Attempt to reconstruct past stream bed character from air photo analysis, anecdotal evidence and TDC river cross-section data.

· Determine major sources of sediment input into the Motueka River from air photo analysis and field survey

· Analyse trends in suspended sediment concentration using available data

· Incorporate a sediment sampling strategy into the Environmental Sampling Network

· Link with riparian/in-stream investigation sites.

Outputs and outcomes:  The findings from this work would be reported through written publications and a workshop with interested stakeholders. If the results demonstrated that the major areas of sediment generation were on productive land (pasture or forestry) then recommendations for best management practices to reduce sediment generation would be developed.

Future Programme Directions

Project:  
The Motueka riparian management project 

Leader(s):  
Chris Phillips (Landcare Research, phillipsc@landcare.cri.nz, 03 325-6701)

Collaborators:
Rob Davies-Colley (NIWA, r.davies-colley@niwa.cri.nz, 07 856-1725)



Lisa Langer (Forest Research, lisa.langer@ForestResearch.co.nz 03 364 2949)



Roger Young (Cawthron Institute, roger@cawthron.org.nz, 03 548-2319)

Issue: The riparian zone has a wide range of attributes, values and functions that are important for both aquatic and terrestrial ecosystems. This zone is often the best place to intervene in the catchment to mitigate the effects of land-based activities on water quality and aquatic habitat, while providing amenity dependent on ‘natural character’ and indigeneous biodiversity.  Currently in NZ there is little integration of research on riparian zones between research providers and endusers, and between different scientific and social science disciplines. The Motueka ICM programme provides a unique opportunity to achieve this research integration.

Objective: We aim to determine the key relationships between riparian types and in-stream habitat requirement for trout and other freshwater fish in the Motueka River catchment, and the role of intact riparian vegetation in buffering supply to streams of contaminants. 

Background:  A variety of research efforts on aspects of the riparian zone are currently underway in several research institutes and on a variety of the different attributes and values of riparian zones, including their plant ecology, biodiversity, microclimate and shade, bank stabilising function, water quality mitigation functions, and effects on aquatic ecology and habitat.  However, this research is currently rather fragmented – both institutionally and spatially. For example, most of the work on aquatic degradation due to lack of riparian management is being done by NIWA, but this work is currently insufficiently integrated with that on terrestrial aspects of riparian zones being done by Landcare Research, Forest Research and other agencies.  

There is a unique and valuable opportunity, within the ICM programme focussed on the Motueka Catchment, to integrate research to develop best riparian management practices. Furthermore, the Motueka Catchment programme will provide the opportunity to develop demonstration sites for effective technology transfer to endusers (farmers and landowners) and stakeholders.  In addition, the challenge is to take these detailed research results and apply them to meet multiple environmental objectives at a scale of management not normally carried out in New Zealand.

Approach:  We propose to conduct a series of linked investigations that will focus on riparian assessment, monitoring and management at both the whole-catchment scale and in selected small subcatchments of the Motueka River.  The research will integrate terrestrial and aquatic science with social science and enduser linkage.  It will include:

· Conducting riparian intervention experiment (s) to determine the nature of benefits derived from riparian vegetation restoration for fresh and coastal waters. This will be a focus for integrated research effort.

· Determining catchment-wide relationships between residual pool depths, stream bed character, riparian types, and sediment supply 

· Determining invertebrate refugia in the hyporheic zone caused by low flows and the nature of their recovery and implication for fish numbers

· Evaluating the role of riparian vegetation in Separation Granite terrain to buffer the delivery of coarse sediment to streams

· Evaluating, at a catchment scale, how riparian vegetation affects the sources and supply of organic matter, and land-based contaminants (nutrients, faecal microbes, and sediment) to downstream aquatic environments including coastal waters.
Outputs & Outcomes:  Improved understanding of the spatial patterns of riparian types.

1. Improved understanding of riparian function – specific to the Motueka Catchment and Tasman Bay.

2. Improved understanding of how riparian zones can be managed to meet multiple environmental objectives, notably buffering water from degradation by land contaminants and provision of in-stream habitat.

3. Guidelines for best riparian management specific to the Motueka Catchment and Tasman District but with application to other areas.

4. A demonstration site - to show landowners and other stakeholders what can be achieved with good riparian management.  Focus for field trips and open days etc, etc.

Future Programme Directions

Project:  
Developing data and models for assessments of stream ecosystem productivity

Leader:  
Roger Young (Cawthron Institute, roger@cawthron.org.nz, 03 548 2319)

Collaborators:
John Hayes (Cawthron Institute, johnh@cawthron.org.nz, 03 548 2319)



John Stark (Cawthron Institute, john@cawthron.org.nz, 03 548 2319)



Chris Phillips (Landcare Research, phillipsc@landcare.cri.nz, 03 325 6701) 



Rob Davies-Colley (NIWA, r.davies-colley@niwa.cri.nz, 07 856 7026) 

Issue:  What factors are controlling stream ecosystem productivity?  Why are there more eels in some parts of the river and not in others?  What are the causes of the perceived decline in the trout fishery?

Objective:  We aim to understand more about what is controlling the productivity of a large river system like the Motueka.  This will incorporate algal productivity, stream invertebrate productivity and fish productivity.  The long-term aim of this work is to be able to predict how changes in land use, riparian vegetation and river flow would influence river ecosystem productivity.

Background:  The most important consideration in trying to explain how river ecosystems work is that “What happens on the land influences what happens in the rivers”.  Therefore changes in land management can potentially affect the type, abundance and growth of the algae, invertebrates and fish found in rivers and streams.  At the base of the food web, the algae are primarily limited by the amount of light reaching the riverbed, the amount of nutrients in the water and the frequency of floods.  Further up the food chain, stream invertebrates are limited by the amount of food available (algae and also terrestrial plant material), habitat conditions, water temperature and also the frequency of disturbances such as floods and droughts.  At the top of the food chain the water temperature, food supply (aquatic and terrestrial invertebrates), habitat quality, juvenile recruitment and the frequency of floods and droughts largely determine fish abundance and growth.  Land management in the surrounding catchment potentially influences almost all of these controlling factors.  There may also be interactions within or between levels in the food chain which are also important (e.g invertebrates grazing algae, one type of fish displacing another), but these interactions are not so closely linked with land management in the catchment.  

Our present knowledge of factors controlling river ecosystems can provide some information on how land management practices will affect the types of organisms found in rivers, but there is little information on how the abundance or growth rates of those organisms will be influenced.  Modelling efforts to date in this area have usually focussed on one level of the food chain and therefore there is considerable potential in incorporating the entire food web in single models.  

Approach:  Considerable information that will be useful for this study is available from the literature or studies elsewhere.  For example Jowett (1992) developed a model that attempts to relate trout abundance to food supply and habitat availability under New Zealand conditions.  Current work by John Hayes extends this work and has enabled the prediction of trout growth rates and maximum size from information on food availability and water temperature.  John’s future modelling efforts seek to be able to predict carrying capacities for trout providing more accurate information on the effects of water abstraction and habitat change on trout fisheries in rivers.  Recent advances in the measurement of algal productivity have enabled models to be developed that will enable prediction of algal productivity and they could be applied in the Motueka.  The most difficult gap could be prediction of stream invertebrate growth rates, although recent work on the effects of water temperature have some potential in this regard.  

Considerable data, gathered from within the catchment previously, as part of the ICM program, or as part of other work (flow records, catchment wide patterns of water quality and annual temperature regimes, catchment-wide stream invertebrate distribution, detailed trout abundance surveys, stream habitat classification and sediment supply assessments) should provide sufficient catchment-scale information for use in the productivity assessments and modelling.  Another benefit of modelling efforts is that it often focusses attention on the pieces of the puzzle where little information is available.

Several issues have been raised by stakeholders in relation to the productivity of the river ecosystem.  These include the effects of drought, water abstraction and low flows on fisheries, and the impact of sediment on habitat quality.  Modelling and assessments will initially focus on these issues.

Outputs & Outcomes:  An assessment of the factors that are limiting fish abundance and growth and understanding of the effects of various land management options will be highly relevant to a variety of interest groups including Fish & Game, Federated Farmers, eel fisherman, iwi, forestry companies, DOC and the Tasman District Council.  A range of outputs could be produced for these endusers of the research, including BMP manuals, reports and articles on the web or in suitable magazines.

Future Programme Directions

Project:  
Ecosystem models of Tasman and Golden Bays 
Leader(s):  
Mark Gibbs (Cawthron Institute, markg@cawthron.org.nz, 03 548 2319)

Collaborators:
Paul Gillespie (Cawthron Institute, paul@cawthon.org.nz. 03 548 2319)

Lincoln Mackenzie (Cawthron Institute, lincoln@cawthon.org.nz. 03 548 2319)

Lesley Rhodes (Cawthron Institute, lesley@cawthon.org.nz. 03 548 2319)

Issue:  Sustainable management of the coastal environment of Tasman Bay.  

The ultimate aim of environmental studies is to develop the ability to predict ecosystem responses to particular events.  This can be achieved through the use of predictive models. 
Objective:  To develop and validate hydrodynamic and ecosystem models capable of elucidating critical ecological processes associated with land-sea interactions.

Background:  The work presently underway in the Motueka ICM programme involves acquiring data describing inflows and responses of Tasman and Golden Bays. Analyses of these data will reveal functional relationships between events and responses. In other words, a conceptual model of how marine communities in the Bays respond to different events will be determined. For example, it is likely that inflows from the major rivers in the catchments of Tasman and Golden Bays act as a pathway for nutrients to enter the Bays. The waters of the Bays are often nutrient depleted, hence additional nutrients from terrestrial sources are likely to result in added biological productivity. The response of suspended phytoplankton and seafloor benthic microalgae is difficult to predict without some understanding of the dominant ecological processes occurring in the Bays. However, these relationships are complex and the result of intricate interrelationships. In most cases a complex numerical model is required in order to aid in unravelling these relationships. 

Approach:  A coupled hydrodynamic circulation and ecosystem model will be configured for the Bays. The application of the generic models can be performed relatively quickly. However, a significant level of effort is required to incorporate the relationships derived from analyses of the data into the modelling system. Once this has been performed the model must be validated against the known behaviour of the Bays.

Outputs & Outcomes:  The major output of this project would be a working, validated ecosystem model of Tasman and Golden Bays. This model could be used to elucidate the response of the ecosystem to particular environmental events, for example terrestrial inflows. An additional output would be an operational forecasting system able to predict the response of the Bays to predicted events. 

Future Programme Directions

Project:  
Linking models of land use/cover/condition with models of coastal productivity
Leader(s):  
Breck Bowden (Landcare Research, bowdenb@landcare.cri.nz, 03-325-6700)

Collaborators:
Stella Belliss (Landcare Research, bellisss@landcare.cri.nz, 03 325 6700)

Stephen McNeill (Landcare Research, mcneills@landcare.cri.nz, 03 325 6700)

Paul Gillespie (Cawthron Institute, paul@cawthron.org.nz, 03 548 2319)

Mark Gibbs  (Cawthron Institute, markg@cawthron.org.nz, 03 548 2319)

Lincoln MacKenzie (Cawthron Institute, lincoln@cawthron.org.nz, 03 548 2319)

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.


