PGS&T CONTRACT REPORT (2000/01)

Contract number: C09X0014

Section 1 — Parliamentary Section
This programme will improve the knowledge base and the tools available to resource managers and community members who must anticipate and deal with the cumulative impacts of a complex assortment of individual land uses on water quality and quantity in soil, groundwater, freshwater, and coastal environments. The programme has two strategic foci. The first is to improve knowledge about biophysical processes that affect water quantity (and eventually water quality) in regional catchments, where there are multiple and potentially conflicting water uses. The second is to improve the use of science knowledge by managers and the public, when making important decisions about water resource management. To achieve these outcomes, we have assembled a multi-disciplinary and multi-institutional team.

In the first year of this six-year programme we have established a firm foundation and made good progress toward achievement of all objectives. Specifically, we have developed an extensive knowledge base on water resource management for one of our two key study areas (the Motueka River catchment) and have established a web page that allows easy public access to this information (http://icm.landcare.cri.nz). We have also begun field work and associated computer modelling efforts on all three main biophysical research themes: land-water interactions, freshwater dynamics, and coastal sea productivity. We have established a Community Reference Group to promote better communication between researchers and community members, including iwi. We have formed a Co-operative Research Group of Integrated Catchment Management, to co-ordinate related research activities among council, CRI and university researchers. 

The programme has already drawn international attention, from Japanese researchers interested in establishing a similar programme, and from a new global initiative from UNESCO, called HELP (Hydrology for Environment, Life, and Policy), which is focussed on better integration of science knowledge in decisions about how to manage water resources. 

Section 3 — Accountability Section

Objective 1
Knowledge integration and delivery for integrated catchment 



management
Objective statement:
Construct a knowledge base for the Motueka River catchment to better understand the effects of current and future land uses within the catchment and, through Objective 6 develop effective and innovative means to communicate this information to collaborating scientists, tangata whenua, community groups and regulatory agencies. This objective will contribute to the Sustainability of the Productive Sector Environment SPO. 
2000-2002

· Work with key end users and stakeholders to construct a knowledge base of the historic and current environment in the Motueka River catchment, consisting of spatially-rectified maps, key data sets, and narrative information. Develop a website to facilitate access to, retrieval from, and contributions to this knowledge base by stakeholders and tangata whenua. This knowledge base and the website will be used in Objective 6 to facilitate discussions and future decisions about land use, data collection, and research needs within the catchment. Report progress to stakeholders within the catchment at a meeting and a hui and through an appropriate public newsletter. Produce a technical report about the knowledge base and present the prototype web site at a workshop.
· Help establish and work closely with a Community Advisory Group, to promote community involvement in integrated catchment management within the Motueka River catchment and to provide a mechanism to facilitate communication between programme participants and the community.

· Establish a national Co-operative Research Group for Integrated Catchment Management (CRG/ICM) to disseminate information about, and knowledge from, ICM research in New Zealand and abroad, in response to end user and community needs. Contribute to the first in a series of publications on key issues in ICM. Report progress in the Catchment Connections newsletter.

The 2000/2001 component of Objective 1 was 100% achieved.
Objective 2

Land use influences on water quantity and quality 

Objective statement: 
Quantify the whole-basin water balance for a large, complex catchment based on the individual water balances for key land covers/forms/uses, to be used in the future to assess the influences of land characteristics and management strategies on freshwater and marine resources (e.g., in Objectives 3 and 4). This objective will contribute to the Sustainability of the Productive Sector Environment SPO. 
2000-2002

· Use existing information to quantify the primary components of the surficial water balance for key land forms, uses, and covers in the Motueka catchment. Present results at a conference or workshop and publish key findings in a popular article.
· Use existing information to quantify the primary components of the sub-surface water balance for the primary aquifers in the upper Motueka catchment (with a Tasman District Council project). Results will contribute to Objective 2 of C05X0011.
· Simulate with a simple, fast, spatially explicit model, the catchment-wide water balance, using information from the previous two bullets and LVLX0006. Repeat this simulation exercise for key historic, current, and future land use scenarios and incorporate the simulation results into formats that can be readily visualised and understood by end-users. Incorporate these visualisations into the knowledge base constructed in Objective 1, and discuss them with end-users and community groups (in conjunction with activities planned in Objective 6) to assess the general validity of the results and to stimulate community involvement in thinking about the cumulative impacts of land use on water resources at a catchment level. Draft a paper for submission to a peer-reviewed journal.

· Assess the quality of the data used to construct the above simulations and, based on both expert and end-user input, determine the key gaps in process-based knowledge needed to refine these simulations. Design appropriate field experiments, and identify key data collection needs to fill the highest priority gaps, in future contracts.
· Design and establish a set of environmental sampling stations that can be used for research on water, sediment, nutrient, contaminant, and pathogen fluxes as a function of key land uses. Begin a minimal sampling regime to establish baseline conditions (with C01X0010, CAWX0006, UOOX0006 and Tasman District Council). This information is essential as input to the models that will be developed in Objective 4.
The 2000/2001 component of Objective 2 was 95% achieved. Due to early retirement of a staff member, our progress in bullet 1 is less advanced than expected. We are carrying over $25,000 revenue in advance to ensure full achievement of this work in 2001/2002.
Objective 3: 

Nature, distribution, and functions of riparian-stream interfaces 
Objective statement: 
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 (Objective 2) and, in turn, influence the transport of water and water-borne materials to the coastal-sea environment (Objective 4). This objective will contribute to the Sustainability of the Productive Sector Environment SPO.

2000-2002

· Develop a typology of riparian zones and map this typology throughout the Motueka catchment as an initial assessment of the current distribution and condition of riparian functions. Run a workshop to explain the values and uses of this typology to stakeholder and community groups and make the maps available via the programme web site. Submit an article to a public newsletter. 

· Define the population dynamics and below-ground root biomass and architecture of key native plants in riparian zones to quantify how different riparian vegetation assemblages contribute to riparian and stream bank stability. Extend an existing hill slope model which simulates how vegetation contributes to soil strength and stability to incorporate circular slip surfaces typical of river bank failures. Submit a paper to a refereed journal. Submit an article to an end-user or industry publication, and present a paper at an international conference.

· Initiate 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. Produce a report to promote further dialogue among stakeholders, resource managers, and knowledge providers. 

· Complete a study of the ecology and habitat of turbid streams in the Gisborne district and submit a paper to a refereed journal. 
· Develop conceptual models of whole-stream primary and secondary production, and collect preliminary data river from the Motueka River. This work will contribute to development of river productivity models in future years. Report progress to all interested parties through an ICM website, Cawthron Research News, and public meetings of the Motueka Community Advisory Group.
· Develop a river habitat classification for the Motueka River catchment, based on the riparian typology and stream research described above. Use this classification to devise a future study of stream health in relation to habitat quality and riparian condition at representative sites in the Motueka Catchment. Submit an article to an end-user or industry publication. 

The 2000/2001 component of Objective 3 was 100% achieved.
Objective 4: 
Land use effects on coastal-sea ecosystems 

Objective statement: 
Initiate development of integrated ecosystem simulation models (including hydrological, transport and ecological sub-models) for a coastal-sea environment which includes large riverine inputs. The objective will contribute primarily to the SPO, Sustainable Management of Productive Sector Environments, and also to Protection and Restoration of Land, Freshwater and Estuarine Ecosystems and Environments, and Protection and Restoration of Marine Ecosystems and Environments. 
2000-2002

· Produce GIS-based maps of broad-scale distributions of substrate type, and dominant plant and animal assemblages for the Motueka River intertidal and delta region, using aerial photographs and ground truth data. These data will be used to help classify the estuarine habitat and provide a baseline for assessment of change. The methods used will be consistent with the riparian typology (Objective 3, bullet 1) and the results will be incorporated into the publicly-accessible knowledge base developed in Objective 1, for dissemination to end-users. 

· Develop a conceptual coastal ecosystem model, by reviewing existing models. The model will contain the necessary components for predicting the spatial and temporal distribution of micro-algal biomass in a single box (multi-layered) model sited at a station over scallop beds within the Motueka river plume. Identify knowledge gaps required to obtain site specific process formulations. Conduct a workshop to begin development of, and co-ordinate and establish national and international collaboration for, a numerical integrated ecosystem simulation model for the Nelson Bays. 
· Determine the spatial and temporal dynamics of microalgal community structure, and the quantity and quality of suspended particulate matter (SPM) in near-bottom waters of shellfish growing areas in Tasman Bay (with special reference to the vicinity of the Motueka River plume). Present results at a scientific meeting, and submit a paper to a refereed journal. 
The 2000/2001 component of Objective 4 was 100% achieved.
Objective 5:

Sediment and pollutant source areas in urban catchments 

Objective statement: Determine the sources and rates of discharge of sediment and pollutants in an urban/peri-urban catchment, to better understand the relative importance of different sources at a whole catchment scale and to provide data for future models and decision support tools that will provide a basis for improved resource management. This objective will contribute to the Planning for Sustainable Cities and Settlements SPO.
2000-2002
· Produce a 1:5000 geomorphological map of riparian systems and associated vegetation covers in the Henderson-Oratia Valley catchment and generate a neighbourhood and sub-catchment level description of the hillslope, riparian and stream system, to assess the influences of riparian systems on sediment delivery to streams and provide a basis for ecological restoration options in lowland, urban and peri-urban stream environments.

· Identify contemporary sources of sediment and pollutants for each neighbourhood, derive approximate discharge rates, and initiate development of neighbourhood-level models for rates of sediment and pollutant generation. Quantify the relationship between sediment generation, land use, and urban stormwater management. Provide an annual report to stakeholder newsletters, present results to community groups in a field workshop, and submit a paper to a refereed journal.

· Install and calibrate additional automated hydrological and sediment recording stations within the Oratia-Henderson Valley catchment, in association with Waitakere City Council, to improve the understanding of storm water flows and in particular, the flow-dependence of pollutant and sediment fluxes. This information will help calibrate future predictive models. oAnalyse data for the first two years and provide a summary report to end-users. 

· Identify catchment modelling tools that can predict hydrological discharges for combined engineered and natural drainage systems, and the impacts of innovative water management techniques. Prepare key model inputs for a range of alternative neighbourhood water management options. Develop simple methods for inferring major impacts of these options on discharges of water and key water-borne constituents, consistent with stream monitoring data and outputs from catchment modelling. Prepare a summary report and plan for an interactive model (to be developed in 2002-2004) that will allow non-engineers to determine costs and impacts of neighbourhood water management options. 

The 2000/2001 component of Objective 5 was 80% achieved. Consultation with the key end user (Waitakere City Council) has substantially delayed the start of work in bullet 1, but was necessary to ensure our research addressed the end user needs. Our consultation is now completed and we have now made good progress on this task. We are confident that we will complete this objective in 2001/2002 with $75,600 revenue in advance. 

Objective 6:

Social learning for integrated catchment management
Objective statement: Evaluate methods to maximise social learning and understanding of community, cultural, and economic processes and interactions, to improve management of land and water resources in complex catchments. This objective will contribute to the Sustainability of the Productive Sector Environment SPO.
2000-2002

· Hold workshops with stakeholders and tangata whenua to identify their information needs for integrated catchment management, the purposes and goals for which they want this information, and the ways in which they need or prefer this information to be delivered. Explore Web- and Internet-based methods to link diverse knowledge bases; improve the uptake of information; and enhance learning about integrated catchment management, even for those that do not have direct Internet access. Report on preliminary findings to the end-users in meetings and hui. Use findings to support the development of the project website (Objective 1) and simulation models (Objectives 2 - 5). Provide regular updates in end-users’ newsletters.

· Refine and trial a participatory approach to involve stakeholders and tangata whenua with scientists, to develop research priorities and integrated management tools, for two selected ICM issues in the Motueka River catchment. Identify the types of knowledge, understandings and beliefs that stakeholders use to address complex and contentious issues in integrated catchment management. In addition, identify ways in which the results of scientific research can be better used to mediate a common understanding among alternative, often conflicting, views and goals. Report on the lessons learnt from the approach through the project website and in a conference paper. Publish the results on the website and in the Catchment Connections newsletter.

· Identify key economic values of surface water in the Motueka River catchment by estimating the marginal benefits derived by anglers from the maintenance of trout habitat (sharing data with CAWX0006), and by land users from water used for irrigation (sharing data with C05X0011, LVLX0006, and C10X0017). Present results in a seminar for user groups, scientists, and policy agencies. Prepare a draft paper for submission to a refereed journal in 2002/2003.

· Develop and test a set of indicators to monitor and evaluate the understanding and use of science in land management as it affects water quantity and water quality in catchments with multiple, interacting, and potentially conflicting land uses. Present results in a seminar for local territorial authorities and in a conference paper.

The 2000/2001 component of Objective 6 was 85% achieved. A key staff member took up a new position as Team Leader during the year and this delayed progress in bullet 3. Revenue in advance of $29,900 will be used to complete the work in 2001/2002.

Objective 7:

Interception of rainfall and erosion
Objective statement: 
Complete research on interception of rainfall by Douglas Fir and erosion in croplands. This objective will contribute to the Sustainability of the Productive Sector Environment SPO.
2000-2001

· Quantify rainfall interception by Douglas fir by completing a synthesis of field work and a literature review. Produce a report of findings for dissemination to end-users.

· Complete field work on erosion in crop lands in Pukekohe and produce a report of findings for dissemination to end-users.

Objective 7 was 100% achieved.

Objective 8 (NSOF)

Urban design and catchment development.

Objective statement: Improve capability to enhance environmental quality associated with urban development and subdivisions.

2000-2002
· Develop an approach for improving environmental quality in urban ecosystems which are targeted for development.

· Review and research improved tools and methodology for urban designs that minimise adverse impacts on urban ecosystems and enhances biodiversity and amenity values.

The 2000/2001 component of Objective 8 was 100% achieved.
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