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Response to the Draft Environment Roadmap

This submission comes from the Policy Unit of the Royal Society, having consulted with the IGBP Committee and the Academy Council. The Climate Committee and the Biodiversity Committee are making separate submissions.

Comments on this response should go to Dr Jez Weston, RSNZ, jez.weston@rsnz.org, 04 470 5792.

Overall Comments and Context
The Road map approach is commendable on the whole, and its overall messages are on the right track.

However, the Roadmap takes technological advance as the key driver for changes in our environmental research strategy. This is a mistake. The strategy should be driven by New Zealand’s environmental opportunities and problems. These factors should guide our development of science capabilities and infrastructure. Technological advances merely provide the abilities to access and handle greater volumes of data and higher quality data – this changes how we do research, not why we do research.
The focus on interdisciplinary research may be relevant to many environmental management needs, but not all. Some problems are directly addressed within single disciplines
. Even when interdisciplinary approaches are useful, the strength of these approaches is entirely contingent upon the strength of research and understanding within single disciplines. Hence the integrative approach proposed in the Roadmap can only ever be a complement to strong, single discipline research. This approach should not take away emphasis or resources from disciplinary research.

The Roadmap presents universities as the source of this single discipline research. In reality, our capabilities in these areas are found in CRIs and private research organisations as well as universities. This should be recognised in the Roadmap.
The changes suggested in the Roadmap are useful steps are not valid reasons for reorganising the environmental research that is currently carried out. They are useful suggestions for building upon the strengths that we have, but when the science system has been so optimised by so many changes over recent years, it is hard to see that further changes will deliver much greater efficiency and effectiveness. If environmental research is to produce more useful research, the main emphasis should be on increasing the size of the environmental research system, not by making further changes to how that research system is organised.

Responses to the Roadmap Questions
Section 1.4 - Are there any additional or different generic directions you think are necessary?
The environment has social and cultural resonance in what it means to be a New Zealanders, yet there is nothing in the Vision statement that related to meeting social and cultural goals.

The Goals might include aspects of retention (restoration?) of the physical environment of NZ to the extent possible in a changing world.

There are multiple references to climate change but no mention of global change. The focus on climate change alone will not provide the underpinning science for resource managers in the future. Global change includes drivers such as changes in biodiversity, increased nutrients in coastal areas, the changing pH of the ocean, or widespread changes of land use. All these may be critical issues for managing ecosystems in the future and need to be included in this document.

Under the broad direction of “Enhancing Long-term Data”, this data should be enhanced in terms of the quality of the data (which should be consistent with long-terms environmental data sets world wide), but new long term environmental monitoring needs to be established. NZ is one of the few countries in the world without any LTER sites (Long Term Ecological Research) sites.

Section 1.5 - Do you have comments on the approach to high level priority setting?
The section on the global earth system is again very narrow with a focus on climate change. We consider the earth system and changes in the earth system changing climate is only one driver. Consideration needs to be given to a wider set of drivers some of which are listed above. To provide the underpinning science to provide management tools we need to consider more than solely climate change.

Section 2 - Is there anything you would like to see added to this section to set the scene for environmental and policy challenges and the role of environmental science in New Zealand?

Several of the references to retaining biodiversity should be augmented by the inclusion of NZ's geomorphological diversity. The term 'landscape diversity' might be appropriate. (e.g. on page 18 of the Roadmap).

The list in Section 2.2 considers systems in isolation i.e. land, urban, marine, atmosphere. Missing from this are the interactions between these, e.g. the impacts of intensification of land use on coastal marine ecosystems, feedbacks from the atmosphere to the land and the opposite impacts. If we are to effectively manage all our ecosystems we need to understand the interactions and feedbacks between them. On a more specific note we do not know enough about our marine ecosystems to even assess changes in these in most situations.
The list of future drivers in Section 2.3 limits human impacts upon the environment to demands for energy, agricultural and household water, primary production and mining, and “high quality natural experiences”. As wealth increases, our interaction with ecosystems changes in both type and volume, from the creation of suburbia, to demand for organically produced foods. This goes beyond just demand for high quality natural experiences and the Roadmap should reflect the changing nature of human interaction with ecosystems.
Energy is only barely mentioned in this Roadmap, yet environmental research is frequently intimately related to energy, in terms of resources, distribution, use, etc. More emphasis should be put upon this connection and the interaction between Roadmaps should be clarified.
Section 4.4 - How do you think integration can be made to work in New Zealand’s science system? Do you have any comments on the value of integrative programmes and research capabilities in New Zealand?

There is a need for considerably more financial investment in environmental research in NZ and for funding systems that support the extra interdisciplinary collaboration within organisations as well as between organisations (universities, CRIs, local and regional bodies engaged in environmental research, etc.) that this Roadmap suggests.

The barriers to CRI and University staff working collaboratively need to be reduced. The current competitive system does not support a truly integrated product. The concept of an overall framework in which research projects fit is a positive one but unless there is an organisation or person responsible for ensuring there is active integration the level of integration will not be optimal. The incentives provided by funding tools such as the PBRF actively work against the development of an integrated, collaborative approach.
There is a need for more tertiary training in aspects of ecosystems modelling, or the acquisition of better skills in these areas in NZ; considerable interdisciplinary collaboration is needed to achieve integrative modelling.

Section 5 – In the systems-based approach, do you have comments or suggestions about the specific policy context, key challenges or directions for any of the ecosystems?
The identification of only climate change and geological hazard as global threats to New Zealand is limiting and does not cover all critical issues. Examples that do not appear to be covered but are certainly operating as global threats include, impact of increased CO2 on plant growth, acidification of the marine environment, groundwater pollution, or direct impacts of increased temperature on terrestrial and aquatic ecosystems.

It may be implied from earlier statements in the document but in the marine ecosystem section there is no statement on the need to collect long term data on marine, physical, chemical and biological systems.

Missing from Section 5.5.2 "Key Research Challenges" is a lack of emphasis understanding biodiversity and the processes that generate and maintain it - these might include understanding the interactions and relationships between species, the extent to which abiotic factors and history determine extant biotic distributions and other factors. Without this understanding, it is hard to undertake predictive modelling, interpret the significance of current distribution patterns, evaluate threat status and implement conservation strategies.
Responses to the “State and Needs of Environmental Science in NZ” from the Web Questionnaire:
“The following are 10 specific roles of environmental science, please give us your view on the state and needs for each role in NZ.”
Role 1: Describe and discover properties and functions of natural resources, habitats and communities (e.g. geology, ecology, hydrology, systems science). What do we know about NZ? What don’t we know yet?

We know very little about the structure of our marine ecosystems and the potential for impacts on the system. This is knowledge that in most cases will be NZ specific.

Role 2: Describe and discover properties and functions of planetary systems and interactions (e.g. oceanography, meteorology, biogeochemistry). What do we contribute from NZ Science? What is still needed that we could best contribute?

New Zealand has a strong but small marine biogeochemistry/ecosystems research programme. The work on this group needs to continue with extra support to provide the long-term observations needed to underpin the experimental science and modelling.

Role 3: Develop methods to measure environmental exploitation, impacts and changes in environmental state. What can we do in NZ? What is most needed that we can’t do yet?

In NZ we tend to adopt technologies from overseas rather than develop new ones. So long as the relevant technologies are there to be picked up this strategy works.

Role 4: Develop models to predict ecosystem stocks and flows. What can we model and predict in NZ? What is most needed that we can’t do yet?

We have a moderate marine ecosystem modelling capability. these to date have not been developed into predictive models due to a lack of understanding of basic ecosystem processes and data.

Role 5: Develop models of complex earth systems to identify emerging properties (feedbacks, resilience, interdependencies, thresholds). What can we do in NZ? What is most needed that we can’t do yet?

We have little or no capability in this area. The way forward would be to work collaboratively with international colleagues. The IGBP AIMES project provides a framework for this interaction.

Role 6: Determine capacities and limits to sustainable use. What do we know in NZ? What is most needed that we don’t know yet?

Lack of long term data is the key restriction in this area.

Role 9: Develop methods to encourage sustainable behaviours. What do we know in NZ? What is most needed that we don’t know yet?

This is an area where natural and social scientists need to come together to address issues. The funding framework for doing this in NZ needs to be developed.

Role 10: Communicate and share knowledge with others. What is widely understood in NZ? What is most needed that isn’t widely known yet?

The science and end user communities are getting better at this but more effort needs to go into upskilling resource managers science skills and scientists communication skills. An unanswered question is who should pay for this activity?
� The Climate Committee submission lists several of these single discipline problems.
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