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Kōrero whakataki
I N T RO DU CT I O N
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OVERVIEW
This is the second
iteration of the Science
Plan, the first having
been produced in 2015.
As in 2015, the new Plan
is for internal use and
operates in support
of the Bay of Plenty
Regional Council’s
(Council) Long Term Plan
(LTP). The operative LTP
was adopted in July
2018 for the period to
2028.

1 BOPRC memo, “Science Plan Review”, 15 August 2019, File Ref: A3334706

This Plan aims to enable an
understanding of priorities and
responsibilities; and the information,
tools and technology available to apply
high quality science to the activities
such as state of the environment
monitoring, targeted monitoring to
help answer key questions, policy
development and decision making at
Council.
Following the development of He
Korowai Mātauranga, a system-wide
world view of mātauranga Māori will
be an integral component of scientific
activities and is a key consideration in
the revision of this Plan.
Mātauranga Māori and science both
contribute to our knowledge and
understanding of the natural world
around us but come from different
world views with neither having
prestige over the other.

This revised Plan has been developed
by looking at current and future roles
and priorities for science, with the
review including progress on key
projects and programmes operating
since 2015. These projects and
programmes cover a wide range
of components of the science and
research undertaken by Council.
Consultation has been undertaken
with a range of key internal
stakeholders not only in the review of
what has been done over preceding
years but also in developing the Plan1.
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WHY THE PLAN
The Plan is a tool to help guide Council in providing high quality science (data,
information, knowledge) to support key regional council processes and ensure
decisions are made based on reliable and up-to-date science. This also includes
providing the evidence base for plan changes (plan, do, monitor, review cycle).

Both regional needs and scientific
knowledge constantly evolve, and
this Plan assists Council scientists
and Data Services in adapting to
these changes, ensuring that their
programmes and priorities are
reviewed to remain current and
relevant. Communication is both
a core function of those involved
in science and focus of this Plan,
and is particularly relevant given
that scientists have functions
that include providing information
in areas of change and potential
conflict such as:
•

The impact of climate change.

•

Land use change.

•

Honouring, respecting and
protecting mātauranga Māori.

•

Use of new technologies and
biotechnology.

•

Responding to issues and
questions that we don’t yet know
are coming.

The Plan is also a communication
tool for Council staff and other
interested parties to develop an
understanding of, and engagement
with, science and research projects
within Council.

PLAN OBJECTIVE
The Plan is a high-level and
overarching document with a
coordination function for the
science and research activities

across Council. It can be used:
•

As a reference for ensuring
priorities stay on track and
when developing new projects
to ensure focus and check
complementarities.

•

To ensure science priorities
and work support and deliver
organisational needs, duties and
priorities.

•

To improve the visibility of
the science and research
undertaken.

•

To foster a greater internal
understanding of services
provided.

•

Encourage and allow for
mātauranga Māori driven
innovation and technologies.
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SCIENCE PLAN
2015-18
PROGRESS

Advisor in the Science team,
and other positions within
Council such as an economist to
strengthen the multidisciplinary
approach.
•

Eighty percent of the 65 key projects
identified in the Science Plan 201518 have been actioned, 5% are
underway and 14% planned for the
2019/20 financial year. All of the 28
opportunities have been actioned,
although many of these are ongoing
opportunities and are further
detailed below. This illustrates that
significant progress has been made
on delivering the Science Plan
2015-18.
Key progress has included:
•

Several key recruitments
since 2015 including Pūtaiao
Mātauranga and a Principal

•

•

Engagement has occurred with
communities to share information
via workshops, scorecards and
state of the environment reports.
External/public data accessibility
to environmental data has
improved, which is a key focus
and instrumental for resource
management processes and
resource consent monitoring.
Input in the effectiveness
of riparian planting on
macroinvertebrate communities,
Kaituna wetland enhancement
project, Thornton Lagoon culvert
design and inanga spawning in
the Tarawera River.

•

A Science Communication
Plan to assist scientists with
understanding of communication
needs was developed in April
2017 and has become a core
guidance tool.

•

During the past five years
monitoring has been improved
by both increasing the number
of sites being monitored, and
use of more sophisticated
technology across air, freshwater,
groundwater and ecological
monitoring programmes.

•

Development of catchment
biophysical models for
Kaituna and Rangitāiki water
management areas and a
groundwater model for the
Kaituna to support decision
making.

•

Improvement of models for Lake
Rotorua and completion of the

Lake Rotorua Science Review in
2019.
•

While the Land Technical
Advisory Group is no longer
active (now part of the Rotorua
Science Plan) significant
progress was made on projects
from the 2015 Science Plan
including local calibration of the
Overseer model, low nitrogen
research fund projects and
further work to investigate
nutrient management in lake
catchments.

•

Publication of a number of
environmental reports, see:
www.boprc.govt.nz/your-council/
documents-and-publications/publications
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DRIVERS AND CHALLENGES
•

Our communities want to see our
environment protected as well as
aspiring to continue to improve
our cultural, social and economic
wellbeing. However, there are many
environmental issues/challenges
we face not only in the region but
nationally and internationally. We
need to consider:

Climate change: impacts such
as natural hazards, increased
flood risk and fire are impacting
on our environment and will
place increasing pressure on our
marine, freshwater and terrestrial
ecosystems. We need to
understand the impacts and help
communities with education and
adaptation.

•

In many lowland agricultural and
urban areas our freshwater is
not in a healthy state. There are
a wide range of values held for
freshwater so it is not surprising
extractive use, land use and
discharges can conflict with
instream and cultural values.

•

Restoration of environments
that have been degraded over
a long time can be slow and
complex and can be informed by
mātauranga Māori and science.

•

A range of land use and land
management practices including
changing agriculture/horticulture
and urbanisation, as well as an
evolving political landscape, has
resulted in additional pressures
on our terrestrial, freshwater and
marine ecosystems.

•

Many exotic plant and animal
pest species and diseases
have been introduced into New
Zealand and threaten our native
species and ecosystems and our
primary sector. Many more could
arrive. Changes in temperature
will compound these effects.
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National Policy and Standards Development
Central Government has been particularly active during this
electoral term (2017-2020) around environmental matters
including substantial national environmental policy and
regulatory reviews including:
•

Action for healthy waterways (review of NPS for
Freshwater Management).

•

Hazardous substances assessments.

•

Protecting our valuable land (NPS for Highly Productive
Land).

•

Action on agricultural emissions.

•

Help protect native plants, birds and animals (NPS for
Indigenous Biodiversity).

•

5. Our
Our changing
changing
climate
climate

Climate change intensiﬁes the
eﬀects of all other issues

3.
Pollutionfrom
from
Pollution
ouractivities
activities
our
How we use our
freshwater and
marine resources
Taking water
changes ﬂows
which aﬀects
our freshwater
ecosystems

Controlling the release of fine particles into our air
(review of the NES for Air Quality).

Council has actively engaged in this policy development
and most, if not all, have a significant science and
mātauranga focus.
An overarching environmental stressor that impacts all of
the workstreams above and requires significant scientific
community support is the mitigation of, and adaptation
to, the changing climate. The New Zealand Government
enacted the Climate Change Response (Zero Carbon)
Amendment Act 20192 that has a framework by which New
Zealand will contribute to the global effort under the Paris
Climate Change Agreement and prepare, and adapt to,
the effects of climate change. The requirement for a good
programme of scientific assessments to enable this is clear
and this is needed at the regional and local level as well as
national programmes such as the National Climate Change
Risk Assessment (which is underway as of late 2019).

Climate change
is already aﬀecting
Aotearoa
New Zealand

New Zealand has
high greenhouse
gas emissions
per person

Our waterways
are polluted in
farming areas

Our environment
is polluted in
urban areas

How we use
our land

Rural based
communities will
be impacted by
sea level rise

Changes to the
vegetation on our
land are degrading
the soil and water

Urban growth is
reducing verstile
land and native
biodiversity

1.Our
Our ecosystems
ecosystems
and
and biodiversity
biodiversity

The way we
ﬁsh is aﬀecting
the health of our
ocean environment

All issues aﬀect
ecosystem health
Our native
plants, animals,
and ecosystems
are under threat

The way we
interact with our
environment
aﬀects the things
we value

HOW WE LIVE AND MAKE A LIVING
Forestry
Energy

Fishing
Waste disposal

Farming

THINGS WE VALUE
Health

Transport

Building & construction

Nature

Culture

Economy

Identity

Recreation

Stability

Figure 1: Themes and issues that affect our environment
2

https://www.mfe.govt.nz/climate-change/zero-carbon-amendment-act

Figure 1 uses material sourced from the Ministry for the Environment, Stats NZ, and data providers, which is licensed by the Ministry for the Environment and Stats
NZ for re-use under the Creative Commons Attribution 4.0 International licence. Environment Aotearoa 2019 New Zealand’s Environmental Reporting Series.
www.mfe.govt.nz/sites/default/files/media/Environmental%20reporting/environment-aotearoa-2019.pdf. This figure has been modified from the original image.
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The Council has responded to climate
pressure and declared a climate
emergency in July 2019, and a
climate change action plan has been
developed and adopted3. Projections
for key climate changes expected in
the region are illustrated in Figure 2.
National Science Challenges
Established in 2014, MBIE has been
running eleven National Science
Challenges supported by funding
of $680 million over ten years, the
challenges of core relevance to
science and research being:
•

•

Our Land and Water | Toitū te
Whenua, Toiora te Wai.
Resilience to Nature’s Challenges |
Kia manawaroa - Ngā Ākina o Te Ao
Tūroa.

•

Sustainable Seas | Ko ngā moana
whakauka.

•

The Deep South | Te Kōmata o Te
Tonga.

The challenges underwent a mid-term
review in 2018 with funding confirmed
until 2024. Council’s Science and
Technical staff have supported some
of the challenge work and engaged
with outputs from the workstreams as
they are delivered.

SCIENCE IN
A REGIONAL
COUNCIL CONTEXT
Council’s work guides and supports
the region’s sustainable development
and is focused around four outcomes
set out in the LTP we’re working
towards for the community. Looking
after the environment is at the heart of
what we do as a Council but managing
the regions’ natural assets in a way
that sustains environmental health
and community desires is complex.

“As the Bay of Plenty
Regional Council Toi
Moana, our work guides
and supports the
region’s sustainable
development and is
focused around four
community outcomes:
a healthy environment,
freshwater for life,
safe and resilient
communities and a
vibrant region.”
Thriving Together - Mō
te taiao, mō ngā tāngata
Source: LTP

3

https://atlas.boprc.govt.nz/api/v1/edms/document/A3385266/content

Likely climate change impacts
for the Bay of Plenty*
CURRENT

2040

2090

0.5-1.0°C
Increase

2.5-3.0°C
Increase

52

99

Coastal
14-15°C
AIR
T E M P E R AT U R E

Inland
10-11°C

H O T D AY S
>25°C per year

F R O S T D AY S
<0°C per year

32

7

5
2040

ANNUAL
LIKELIHOOD
OF EXTREME
R A I N FA L L E V E N T
>240mm in 24 hours
for example:
April 2017 - Eastern Bay
April 2018- Ngongataha

SEA
LEVEL
RISE
(Metres)

1.25m

2130

0.74m

2090

0.28m

2040

0.09m

Current

2
2090

1953

1.5 times
more
likely

3 times
more
likely

Moturiki
Vertical
Datum

*Based on current greenhouse gas emission rates. We may be able to slow or reduce the scale
of these changes if sufficient local and global action is taken to decrease emissions.

Figure 2: Likely climate change impacts for the Bay of Plenty
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Regulatory
Reform

Ranginui
Sky father
Tāwhirimātea
God of wind

Tamanuiterā
Sun

Rerenga
rauropi /
Biodiversity

Hine-tū-pari-maunga

Whenua /
Land
Rūaumoko
Geothermal

Tāne mahuta
Haumia tiketike
rongo

Papatūānuku
Earth mother

Hine te repo
Wetlands

Parawhenuamea

M
Ā
OR
I

AN GA
AUR

MĀ
OR
I

Hau takiwā / Air

AN GA
AUR

Māori Wards and a growing Māori
economy are potential developers
that have social and cultural
directives, MOU’s, partnerships (Te
Arawa Lakes Collective) and research
collaborations supporting tangata
whenua to enhance capability
and capacity, and to implement
mātauranga Māori directed research/
monitoring objectives and outcomes.

Climate
Change

ĀT

Settlements for Bay of Plenty iwi
have included the return of land and
resources and have sometimes been
accompanied by the establishment of
joint resource governance (including
Rotorua Te Arawa Lakes, Rangitāiki
River Forum and Te Maru o Kaituna).

Partnerships
with Māori

M

Treaty settlement legislation requires
Council to engage in more integrated
approaches like co-governance, comanagement and partnerships with
iwi to which statutory functions have
been mandated (e.g. Te Urewera Act
2014).

Delivering
on the Ground

T
MĀ
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We are bound by national legislation
which sets out our responsibilities
and how Council provides them to
the whole community. This legislation
also sets out how we must engage
with and build Māori capacity and
capability in contributing to our
decision-making processes.

Tangaroa
Sea, rivers & lakes

Wai / Water
Community
Participation and
Constructive
Relationships

Regional
Recovery

Land Use and
Transport

Making Best
Use of our
Resources

Figure 3: Natural and spiritual world in a LTP context
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Why we do science and research
National legislation sets out our wide
range of responsibilities. These are
increasingly reliant on very technical,
science-based evidence for policy
setting, consenting, monitoring and
enforcement. The reliance on sound
science-based evidence to support
these responsibilities is increasing
as the pressure on natural resources
increases.
The role that science provides to the
organisation is to:
•

Understand – science is critical
to understanding the state and
trends of the environment and the
relationship between the use of
natural resources, management
and environmental outcomes. This
service is supported by two key
work programmes:
- Monitoring: there is an
extensive monitoring network
that enables the state of the
environment to be understood.
- Strategic investigations:
specific investigations to
deepen understanding and
attract leading national and
international research to the
region’s strategic issues.

•

Inform and advise – provision of
advice across the organisation
to inform Resource Management
Act (RMA) and other functions

including policy, consenting,
compliance, natural hazards and
non-statutory projects.
•

Justify – sound and credible
scientific analysis is used so
the decisions and initiatives
of the Council are based on
sound science. This includes
providing expert evidence in
RMA proceedings and to support
proposed plan changes.

•

Evaluate – the impact, design
and efficacy of the Council’s
work programmes are evaluated
and reported on mainly through
the state of the environment
programme.

•

Communicate – ensure science
is communicated in a timely,
open and understandable and
accessible manner.

Science and the Community
Outcomes
All of the Council’s regulatory
responsibilities are integrated into
the activities delivered under the LTP.
It sets the priorities and strategies
based on the four community
outcomes: a healthy environment,
freshwater for life, safe and resilient
communities, and a vibrant region.
There is also the need to recognise
the role matauranga Māori can have
alongside science.
Image courtesy TMOK
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Our Strategic Framework
and Direction
nity outco
commu
mes
Our

What we do we do well
We live our values

The way
we work

Toitū te rohe
A Vibrant
Region

Figure 4: Council’s strategic framework

He korowai
whakamana tangata
Economic Wellbeing

Te Mana
O Te Wai
Freshwater
for Life

Regional recovery

gs
ein
llb

Regulatory reform
Climate change

Our Vision

Thriving together mō te taiao,
mō ngā tāngata

He korowai
mātauranga
Cultural Wellbeing

He korowai aroha
Social Wellbeing

We think integrated

Ou
rw
e

We look to add value

He korowai
tiaki taiao
Environmental Wellbeing

He taiao ora
A Healthy
Environment

Kia haumaru,
kia pakari
te hapori
Safe and
Resilient
Communities

Land use and transport

Our
Priorities

Partnerships with Māori
Making best use of
our resources
Delivering on the ground
Community participation
and constructive relationships

BAY OF PLENTY REGIONAL COUNCIL TOI MOANA

Thriving together - mō te taiao, mō ngā tāngata
He korowai
Taiaki Taiao

Environmental
Wellbeing

OUR COMMUNITY OUTCOMES

He taiao ora
A Healthy
Environment

We protect and enhance our air, land,
freshwater, geothermal, marine, coastal
resources, and biodiversity for our
communities. We support others to do
the same.
Our community understands the state of our
environment and is involved in its care
The diverse range of ecosystems in the region are in
a healthy state
Resource users implement good practice in using our
natural resources

He korowai aroha

Social Wellbeing

Kia haumaru,
kia pakari
te hapori
Safe and Resilient
Communities

Enabling democratic
decision-making

Toitū te rohe
A Vibrant
Region

Our planning and infrastructure
supports resilience to natural hazards
so that our communities’ safety is
maintained and improved.

Our stewardship of natural resources
and the connections we make provides for
sustainable economic development across
our region.

Our community is connected to freshwater and
involved with its management

Our communities understand the natural hazard and
climate change risks they live with

Economic Development opportunities are enabled and
connected across our region

Freshwater ecosystems, along with estuarine and
coastal connections in the region, are thriving

Our partners and our organisation incorporate
climate change and hazard risk into planning and
decision making

Regional transport and regional land use planning
is integrated and responsive to growth and natural
resource pressures

Our region has the capacity and capability ready to
respond to and recover from emergencies

A fit for purpose public transport system enables a
growing economy and a safe, healthy and vibrant region

Our region’s natural hazard risks, in particular flood
risk, are managed through how we work, in a way
that is affordable and takes a long term perspective

Our partnerships and collaborative approach leads to
improved environmental outcomes

Freshwater provides for intrinsic well-being,
along with cultural, recreational and economic
well-beings

Prioritised actions are in place where natural
resources do not meet community expectations

Navigation and water activities within our region
strive to keep people safe

•

Assisting the region to recover from COVID-19 while delivering lasting well-being for the community

•

Ensuring we deliver on natural resource regulatory reform and our work programmes that deliver results on the ground

•

Ensuring the region is adapting to a changing climate and helping to facilitate a transition to a low carbon economy

•

Integrating land-use and transport planning in the region, including the intersection with natural hazards, climate change,
and natural resource limits

•

Working effectively with Māori in partnerships to deliver outcomes for the region

•

Making the best use of BOPRC’s resources to deliver on all of our Community Outcomes, including supporting others to deliver

•

Taking a regional view while recognising important sub-regional variations and ensuring constructive relationships: nationally,
regionally, and sub-regionally
Ensuring effective community participation in decision making and in the delivery of our roles

Figure 5: Council’s four community outcomes

Cultural
Wellbeing

Our water and land management
practices maintain and improve
the life giving ability of the region’s
freshwater resources.

Effective natural resource limits are in place, enforced
and monitored

•

He korowai
mātauranga

Economic
Wellbeing

Te Mana
O Te Wai
Freshwater
for Life

A sound science base, including Matauranga Māori,
supports decision making

STRATEGIC
PRIORITIES

He korowai
whakamana
tangata

Our region is reducing net greenhouse gas emissions
in line with national targets and is transitioning to a low
carbon economy
Our region is recovering quickly and well from COVID-19

THE WAY WE WORK

OUR
WELLBEINGS

OUR
VISION
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•

We look to add value regionally

•

We think integrated

•

What we do we do well

•

We provide great customer service

•

We honour our obligations to Māori

•

We deliver value to our ratepayers and our customers

•

We continually seek opportunities to innovate and improve

•

We look to partnerships for best outcomes

•

We use robust information, science and technology

•

Our values: Trust, Integrity, Courage, Manaakitanga,
Kotahitanga and Whanaungatanga
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Sciences Place in the Organisation

He taiao ora
A Healthy
Environment

Council’s work is carried out across 33 activities which are split into nine
groups of activities within the LTP, which are used to report back to the
community on progress and performance. The nine activities are outlined
below with the science involvement identified in blue text on the right.
Integrated Catchment Management
Te Whakahaere Tōpū i Ngā Wai
Flood Protection and Control
Te Pare me te Whakahaere Waipuke
Resource Regulation and Monitoring
Ngā Ture Rawa me te Aroturuki
Transportation
Ikiiki
Regional development
Whanaketanga ā-Rohe
Regional Planning and Engagement
Te Hanga Mahere ā-Rohe me te
Whakawhitiwhiti
Emergency Management
Te Whakahaere Mate Whawhati Tata
Technical services
Ngā Ratonga Hangarau

Corporate services
Ngā Ratonga Rangatōpū

4
5

Te Mana
O Te Wai
Freshwater
for Life

Kia haumaru,
kia pakari
te hapori
Safe and Resilient
Communities

Toitū te rohe
A Vibrant
Region




A healthy environment
Freshwater for life

Protects the natural character, indigenous biodiversity/ecosystems and sustainable
land management including soils in our catchments, rivers, lakes, harbours and
associated coastal environments, integrated across the catchments of our region.



Safe and resilient communities

Management of four river schemes, one major drainage scheme and 37 small
drainage schemes, management of these is supplemented by our regional flood risk
coordination activities.




A healthy environment
Safe and resilient communities

Work protects and maintains our environment, on land, air and at sea. Manages and
controls pests; grants and monitors consents; responds to complaints and pollution
incidents; and monitors and improves local air quality.



A vibrant region

Provision of public passenger transport services across the region and transport for
people with impairments.



A vibrant region

Involves collaborating with Māori and a variety of community stakeholders to
develop initiatives to improve the region – socially, culturally, economically and
environmentally.





A healthy environment
Freshwater for life
A vibrant region

Provides planning and policy advice and informs our overall strategic direction.
Informs the management of natural and physical resources, supports the
development of Māori capacity to contribute to council decision making processes
and supports our democratic structure and processes.



Safe and resilient communities

Civil Defence Emergency Management (CDEM) services to the Council, as well as
regional emergency management leadership.






A healthy environment
Freshwater for life
Safe and resilient communities
A vibrant region

Includes technical advice, information and services (e.g. geospatial, data services,
science) to Council and direct to the community.






A healthy environment
Freshwater for life
Safe and resilient communities
A vibrant region

Including communications, information technology.

Tauranga Moana State of the Environment Report 2019, Environmental Publication 2019/04
Harmsworth GR, Awatere S 2013. Indigenous māori knowledge and perspectives of ecosystems.
In Dymond JR ed. Ecosystem services in New Zealand – conditions and trends. Manaaki Whenua Press, Lincoln, New Zealand.
https://www.landcareresearch.co.nz/__data/assets/pdf_file/0007/77047/2_1_Harmsworth.pdf

6

Mead, S. M., 2003. Tikanga Māori: Living by Māori values. Wellington, New Zealand: Huia.
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Mātauranga Māori provides a
foundation of knowledge that includes
important principles and values for
guardianship of the environment. It
also enables us to understand what
the environment was like before
Europeans settled here and long
before researchers started collecting
data. It is a vital store of knowledge,
against which environmental change
can be measured and enhancement
of ecosystem health tracked4.

the land’, but ‘as the land’6 – Ko au te
whenua, ko te whenua ko au (I am the
land, the land is me).

•

Establish and/or strengthen
relationships between Toi Moana
staff and our Māori communities.

•

Recognising mātauranga Māori5
is about understanding the Māori
worldview, which is holistic, and
focussed on connectedness. Māori
consider themselves to be the direct
descendants of Ranginui (Sky Father)
and Papatūānuku (Earth Mother)
and see themselves as not only ‘of

Enhance Council management of
land and water, while empowering
development and infrastructure
based on robust evidence
while upholding the mana and
application of integrity of the taiao/
environment and mātauranga.

•

Strategise, coordinate and align
mātauranga evidence to inform
decision making processes of
Council.

Mātauranga Māori is a foundation to:

Māori have an intricate, holistic and
interconnected relationship with the
natural world and its resources with
a rich knowledge base - mātauranga
Māori.

15
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HE KOROWAI MĀTAURANGA
Council have developed He Korowai Mātauranga
- Mātauranga Māori Framework as an internal
document to respect the integrity of mātauranga
Māori and recognise the value of mātauranga
to inform decision-making processes and
operational business of Council.

-

Te Pou Tarāwaho o He Korowai Mātauranga
He Korowai Mātauranga Framework

This will enable a more productive and meaningful
relationship with tangata whenua and Māori
communities throughout the region.
The framework and muka in He Korowai
Mātauranga have been used to guide development
and implementation of this Plan.

Moemoeā -Vision

Aronga - Purpose

He puna mātauranga,
kia ora ai te tāngata
A source of knowledge
to enlighten the people

To recognise and acknowledge mātauranga
Māori when it is received by Council. Its
long term goal: to provide staff with the
tools to incorporate mātauranga into the
business of Council.

Muka: Strand 1

Aho:
Kia Mārama Ai
Improve Understanding of
Te Ao Māori

Muka: Strand 3

Muka: Strand 2

Io:
Tūtukuhia ngā Whakaaro
Bridging the Gap

Figure 6: Framework and muka in He Korowai Mātauranga

Taura:
Whakaruruhaungia
te Mātauranga
Recognising & Protecting
Mātauranga Māori
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OUR MONITORING WORK

PA PAT Ū Ā N U K U

RANGINUI

Earth mother

Sky father

Established in 1989, the Natural Environment
Regional Monitoring Network (NERMN) is a key part
of the science monitoring undertaken. It provides
scientifically defensible information on important
physical, chemical and biological characteristics
of the natural resources of the region to support
and inform the preparation of policies and
plans, and the monitoring of their suitability and
effectiveness.
Other monitoring undertaken includes:
•

•

WORK
AREAS

NERMN
MONITORING

Focussed monitoring aimed at improving our
basic understanding of the natural environment,
e.g., springs study, groundwater bores, drains,
whitebait spawning.

Tāne

Tangaroa

Rūaumoko

Winds and
storms

Forests
and birds

Sea, rivers
and lakes

Earthquakes
and volcanoes

Air quality

Terrestrial ecology

Flooding

Wetlands

14 air quality sites
55 rainfall sites

Freshwater - water quality &
quantity, ecology

Land management

Coastal & estuaries

57 freshwater
wetland
vegetation sites

53 beach profiles

17 estuarine
wetland
vegetation sites

Impact monitoring to assess the effects of
activities, e.g., focus catchments, Matatā
Lagoon, Kaituna rediversion.

Figure 7 presents monitoring undertaken, including
the NERMN programme, using whakapapa as the
framework. Whakapapa literally means to place
“layer upon layer” – it derives from papa, anything
broad and flat, and from whaka - a prefix that
enables something to occur7. It demonstrates
interconnectivity between everything placing
humans in an environmental context with all other
flora, fauna and natural resources.

Tāwhirimātea

6 mangrove removal sites

5 geothermal
bores

6 sea lettuce sites
18 estuarine water quality sites
81 recreational bathing sites

70 soil quality
sites

15 lake water quality sites

14 soil moisture
sites

55 groundwater level sites

9 lysimeters

141 river ecological sites

55 river water quality sites
44 groundwater quality sites
26 river periphyton sites
66 water level sites
39 flow sites
239 marine benthic sites
13 cyanobacteria sites
201 marine sediment sites
121 estuarine algae sites

OTHER
MONITORING

Focus catchments
Pukehina wave buoy
Fish surveys
Drain network – water quality
& ecology

Figure 7: Council’s monitoring activities using a whakapapa perspective
Durie, E. T., Joseph, R., Erueti, A. & Toki, V., 2017. Nga Wai O Te Māori:
Nga Tikanga me Nga Ture Roia; The Waters of the Māori: Māori Law
and State Law, s.l.: s.n

Natural hazards

Natural hazards

Sea temperature

7

Geothermal

Geothermal
surface
features
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03

Tirohanga Whakamua me ngā uara
V I SI ON A N D VA LU ES
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Council’s scientists, in
collaboration with other
stakeholders and providers,
deliver scientific data,
information and knowledge that
informs policy development
and decision making.
The insight, and therefore wisdom, required
to translate local scientific data and
other evidence into positive community
outcomes develops over time and
incorporates:

R A R AU NGA
D at a

PĀRONGO
Informat ion

•

Data from monitoring
programmes.

•

Information on environmental
trends from monitoring
programme data analysis.

•

Reflection on, and incorporation
of feedback from successes and
failures.

•

Ngā mātāpono values/worldview
and mātauranga Māori.

•

MŌHIOTANGA
Know ledge

Community and stakeholder
engagement.

MĀR AMATANGA
Insight

M ĀTAUR ANGA
Wi sdo m

Figure 8: Illustration of the development of wisdom through application of scientific data, analysis
of information gathered and incorporation of community knowledge and insights

•

Learnings and ideas from wider
scientific communities and
territorial authorities

•

Collaboration with other teams
and disciplines across council
(and external) consents,
compliance, policy and planning,
engineering, rivers and drainage,
catchment management.

When these are all merged with
other disciplines this can lead
to insights, leading eventually to
wisdom and ultimately a better way
to manage our natural resources.
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SCIENCE VISION
Science at Council is here to:

•

Support
leadership by:

•
•
•
•

Planning for the future.
Development of this Plan.
Assisting with good decision making.
Delivering well.
Enabling mātauranga Māori alongside science work.

Purpose: To provide accessible, relevant and trusted science that empowers decision
making and enables sustainable management of our natural resources.

Goals:
•

•

•

•

8

Provide clear scientific direction by
providing timely and evidence based
science and advice.
Coordinate and enable science direction
and delivery for the organisation by having
the right expertise.
Use and develop sound scientific tools
and methods to enable good information
management and links across Council.
Internal development and capacity training
in readiness for respectful dialogue.

Key projects are defined in the Annual Service Plans.

The way we work - we:
•
•
•
•
•
•
•

Provide great customer service.
Honour our obligations to Māori through
mana enhancing relationships.
Deliver value to our ratepayers and our
customers.
Continually seek opportunities to innovate
and improve.
Look to partnerships for best outcomes.
Use robust information, science and
technology.
Ensure reciprocal effort and development
of supporting and beneficial outcomes.

Measures
of success
Reporting on
environmental
indicators through
scorecards on the
Council website.
90% of resource
consent reviews
completed within
timeframes.
Complete 80% of
key projects 8.
Review the
organisational
Science Plan by
2023.

04

Mahi Pūtaiao
SC I E N C E T HE
ACT I VI T I ES
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AREAS OF WORK
T
MĀ

This section sets out the desired future state of science (covers
monitoring, science investigations and research) relevant to the
Council’s accountabilities. For each activity area it sets out the highlevel policy related science questions that will need to be answered to
provide the evidence base for decision-making. These questions are
organised into eight major themes or areas of work:
•

THEME 1: Data: Environmental Monitoring and Data

•

THEME 2: Mātauranga Māori

•

THEME 3: Land

•

THEME 4: Freshwater

•

THEME 5: Geothermal

•

THEME 6: Marine and Coastal

•

THEME 7: Air

•

THEME 8: Communication and Reporting

CO

AN GA
AUR

U
MM

NCI

AT I O N S A N D R E P
O

RT

IN

G

Āhuarangi
Climate

Wai
Water

OR A
E N VI RON ME N T
H E A LT H

Themes are not seen as silos, but rather their interconnectness is
recognised and there is an active shift from managing in isolation to
holistic management. The air, land, water and marine themes form part
of the continuum from the sky to the sea. Theme 1 is the core and
runs through all themes. Theme 8 runs across all other themes and
Theme 2 encompasses all of them.
Each theme begins with a description of it, what the question(s) are
that will guide the work, followed by an outline of priorities which
responds to the question(s). A table is presented with examples of
the needs, opportunities and outcomes for each topic within the
theme. A number of the outcomes will not be achieved within the
three year timeframe of this Plan however, they have been included to
communicate the long-term aspirations.

MĀ
OR
I

Whenua
Land

Hau
takiwā
Air

EN

VI

RO

M

NM

ENT

AL MONITORING

ĀT
A U R
A N G A

AN

D

DA

TA

I
O R
Ā
M

Figure 9: Ora environment health - work areas interconnectedness

22

WHO WE WORK WITH
Delivery of the Plan will not only involve the scientists but other
sections of the organisation and in partnership and collaboration with
external parties.
Council currently supports two professors as research chairs at the
University of Waikato in Lake and Freshwater Science and Coastal
Science. These agreements have been renewed until December
2024. The achievements and volume of outputs by both Chairs are
valuable and provide significant benefits to our work as a Council.
We also support a large number of Masters and PhD scholarships to
deliver key scientific investigations.
We also work with tangata whenua as key stakeholders, traditional
cultural experts and knowledge repositories.
We work with and have engaged a number of external science
providers on an as-needed basis. These predominately include
Crown Research Institutes (CRIs) but also other providers such as
consultants. In addition, we work with Waikato Regional Council,
Hawke’s Bay Regional Council and Gisborne District Council so can
draw on their capability. Our scientists are also part of the nation-wide
Regional Council Special Interest Groups (SIGs) which share expertise
and best practice. Finally, we support and work alongside a number of
community groups.
The chairs, wider relationship with the University of Waikato and
external research providers (via contracts and technical advisory
groups) help to identify and bring significant research to key
environmental issues in the region.

TANGATA
WHE NUA

OT HE R
C O UNC I L
STA F F

COMMU NIT Y

C ou n ci l
S cient is ts
OTHE R
S CIE NCE &
R ES E ARCH
BAS E D
ORGANIS ATIONS

OT HE R
RE G I O NA L
C O UNC I L S,
SI G S

STAKE HOLDE R S

Figure 10: Those involved with, support and seek science and research
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THEME 1: Mahi Aroturuki Taiao me ngā whakahaere Raraunga
Data - Environmental Monitoring and Data Management
There is an increasing need to seek efficiency gains in data collection, processing, management and reporting as data sets get larger and rapid access to
information becomes more important. This can, in part, be delivered through improvements to existing processes and systems - this requires an organisationwide commitment to delivery and prioritisation of activities that promote improvement.
Increasing the transparency of our work from collection, processing and analysis through to reporting and dissemination of information is also key to building
trust in our science and research.

About

•

Collection of quality data that is fit for purpose including the NERMN programme, development of tools, databases, data
infrastructure to inform model development, environmental monitoring and decision-making.

Key questions

•

How can we develop, improve and integrate the observations, tools, databases and monitoring technologies for reporting on
environmental management and its outcomes, leading to improved management practices and policy?
Could citizen science create valuable data sets for the science programmes?
How does mātauranga Māori contribute to monitoring and data management?
Who are the end users of the data and information? What do they use it/need it for? Is it fit for purpose? What new or different
data needs to be collected?

•
•
•

What are the priorities

•
•
•
•
•
•

Seamless quality data collection, efficient data storage, analysis, reporting and data accessibility.
Developing and deploying innovative tools for efficient and cost-effective gathering of data.
Provision of data for national databases e.g. LAWA.
Response to changing national policy e.g. NPS-FM, NPS-IB.
Track changes in the state of the environment and identify areas of emerging pressure.
New monitoring and reporting requirements, and data/information needed to support policy development.

TO DELIVER
Do we have sufficient
existing resource?

•

This area has seen, and continues to see, significant change as a result of technology and demand for information. Systems
and processes are not quite set up efficiently to meet these changes and demands, and this is the area of greatest need for
resourcing. This area could benefit from greater use, and more efficient use of technology to help manage the increasing
volume of data collected.
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Do we have the right
capability? (type of
resource/experience)

•

More specific knowledge and/or better leverage of internal resources on database integration, coding, business
improvements and process development/automation are needed.

What do we require?

•

Improved capacity to expand the NERMN network; manage and improve current databases; report effectively and in a timely
manner.

What do we need the
relationships to be like
to deliver?

•

Strong collaborative and action-focussed relationships across the organisation from IT, Science, Consents, Compliance,
Policy, Data Services, Business Improvement and GeoSpatial.
Better coordination of the Summer Student activities to ensure work they carry out in data collection is fit for purpose.

•

To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy etc.

Ongoing monitoring of natural and
managed ecosystems and their
services to track changes in physical
conditions over time.

•

•

•
•

Integrating data and metadata to
generate high-level, ecosystemwide monitoring and reporting.
Access to user friendly data or
tools by stakeholders.
Specific investigations relevant
to community outcomes, Council
priorities and strategic direction
(e.g. water shortage directions,
focus catchments, iwi and hapū
interests).

•
•

•
•

NERMN programme.
NPS/NES-FM response.
Developing and deploying
innovative tools for efficient and
cost-effective gathering of data.
ICM programmes.
Review monitoring network to
ensure adequate data in the
right places to provide data,
information and advice needed.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge
•

Citizen science as an opportunity
for data collection and
engagement.

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities
•

•

The environmental response (e.g.
to policy, incidents, interventions
etc.) in a temporal and spatial
context is understood.
New technological developments
provide user-friendly, linked
science/policy response
data for improved policy and
management.
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Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy etc.

Improved tools and methods for data
gathering, storage and management.

•
•
•
•

Analysis and reporting.

•
•
•
•

Access and availability of data
and metadata.
New tools for monitoring.
Data infrastructure.
Mātauranga Māori innovation,
methodologies, research and
monitoring.

SoE reporting.
SoE scorecards.
Science snap shots.
Environmental publications.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge
•

Large scale data sets from
multiple sources and types
– multi-dimensional forms of
display and interpretation.

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities
•

•

•

•
•

More timely, robust and
comprehensive data is available
to quantify the state of the
environment.
Data allows improved
assessment of impacts/
scenarios and decision making.
Data is more visible and
accessible for external users.
Quality reporting that is peer
reviewed.
Accessible to stakeholders and
the community.
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MAHI AROTURUKI TAIAO ME NGĀ WHAKAHAERE
RARAUNGA / DATA CASE STUDY

Environmental Data Portal
Ever wanted to know what the latest river water quality is like? Now
you can access data as soon as it becomes available (see adjacent
image). Our Data Services and Science teams have been working hard
in the background to make the latest water quality data and information
readily available for viewing and downloading. This is a big milestone for
Council and is part of our commitment to transparency as well as making
data available more widely and faster. It is also a great example of the
collaboration across teams and the outcomes we can achieve for our
communities by working together.
The Environmental Data Portal provides access to a range of
environmental monitoring data from across the region. The data
presented is collected to support Council’s active and historical routine
environmental monitoring programmes such as:
•

Natural Environment Regional Monitoring Network (NERMN)
River water quality data is available to view and download on the
Environmental Data Portal.

•

If you want to know what the data means, the Water Quality – Rivers
interactive dashboard has links to relevant publications/reports, as
well as interactive maps of river water quality, and an infographic
relating to general reporting timeframes.

•

All site specific State & Trend Reports and the full report can be found
in the ‘Reports’ section under ‘River Water Quality’. These reports are
linked to the relevant Data Sets and Locations sections also.

As soon as collected samples are validated by the Lab, then the next day
it is be available to view/download on the Environmental Data Portal.
Environmental Data Portal:
https://envdata.boprc.govt.nz/Data
Water Quality - Rivers Interactive Dashboard:
https://envdata.boprc.govt.nz/Data/Dashboard/112
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THEME 2: Mātauranga Māori
Respecting the integrity of mātauranga Māori and recognising the value of mātauranga to inform decision making processes will enable a more productive and
meaningful relationship with tangata whenua and Māori communities throughout our region.
The long-term goal is to embed mātauranga in everyday activities. This will involve a journey moving from Muka 1 to Muka 3 (see He Korowai Mātauranga pages
11-13) and acknowledges that all the answers are not available now. Relationships take time to be developed and trust established.
Note the following is a Council perspective not a mātauranga one. Key areas for development are the three muka in the Strategy, and resourcing to involve
tangata whenua is important.
About

•

Relates to the use of mātauranga Māori (Māori knowledge systems, worldview and values) for improving environmental
management.

Key questions

•

How can mātauranga Māori be embedded in everyday activities while ensuring the value that both world views bring are
honoured?
How can mātauranga Māori be recognised, developed, protected and utilised in new ways, both alongside and integrated with
other science approaches?

•

What are the focus
areas

•
•

Building staff capability and cultural knowledge so they feel comfortable to engage with iwi and hapu.
Enhancing relationships with all iwi and hapū but particularly with Eastern Bay of Plenty given the focus for recent
engagement by Council has been central (Ōkurei) and western (Mauao) Bay of Plenty.

TO DELIVER
Do we have sufficient
existing resource?

•

Resourcing is currently spread across the organisation and this provides great opportunities for collaboration and sharing
of knowledge. With demand for inclusion for mātauranga Māori increasing, resourcing will also need to increase to meet
demand.

Do we have the right
capability? (type of
resource/experience)

•

We have good knowledge of Te Ao Māori and principles of mātauranga Māori within our organisation and further support
from Komiti Māori. However, this knowledge is held by a relatively small group of staff and this has been recognised in the He
Korowai Mātauranga Strategy and implementation plan. Key areas for development are the three muka in the Strategy and
resourcing to involve tangata whenua is important.

What do we require?

•

Organisation wide need to enhance staff capability and cultural competency to recognise mātauranga and how to apply/
incorporate it appropriately into the work we do.

What do we need the
relationships to be like
to deliver?

•

Working relationships between Science, Data Services, Māori Policy, Planning and Policy, People and Capability teams with
support from Pūtaiao Mātauranga.
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To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

•

Cultural competency –
understanding of: the two
knowledge systems; the basis
of mauri; and Māori views of the
relationship between ecosystems
and human well-being.

•

Treating all sources of information
and knowledge with respect.

•

Scientists development –
better understand Te Ao Māori
perspective.

•

Cultural competency - ability to
communicate with and effectively
interact to support Council’s
building and maintenance of
relationships.

•

Enhanced strategic relationships.
Identifying ways to incorporate
mātauranga Māori into the work
we do to produce improved
environmental outcomes.
Development and inclusion in
multicriteria decision making.

•

Organisation wide outcomes
are supported as appropriate by
Council scientists.

Pilot a case study – identify
funding, repository and access
just for tangata whenua.

•

Mātauranga Māori is embedded
in science development.
Science support as needed in
the development of protocols
and capability for receiving,
honouring and protecting the
mana of mātauranga Māori that
is shared with us, and respecting
this knowledge base alongside
other knowledge such as
western science.

Muka 1: Improve understanding of Te
Ao Māori.

Muka 2: Bridging the gaps.

•

•

•

Muka 3: Recognising and protecting
Mātauranga Māori.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

Able to appropriately recognise
and value information provided by
Māori.

•

•
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MĀTAURANGA MĀORI CASE STUDY

Te Kura Huna – Groundwater a
treasure
Every year 22 billion m3 of rain falls on the bay of plenty region, 70% of
it soaks into the land and becomes groundwater, and 30% becomes
surface water. Everyone has a role to play in understanding the value
of water and how to best look after it. To understand the role of Māori
within a modern collaborative freshwater management and policy
space, it is crucial to acknowledge and understand the unique Māori
world view and perspective. This perspective is mostly derived from
traditional mātauranga Māori, providing concepts and values that
shape contemporary perspectives and thinking. Mātauranga Māori
or Māori knowledge enhances western science synergistically, for
example, mātauranga Māori illustrates the hydrological cycle through
personified maidens, Ngā Ātua Wāhine. They are referred to by many
names across Aotearoa/New Zealand. This Māori worldview complements
the hydrological cycle and shows us that Ngā Ātua Wāhine (personified
Māori maidens) such as Hine Te Ihorangi (the maiden of rain) and
Hinepūkohurangi (maiden of mist) mirror the cycle.
In response to increasing demands and pressures on Aotearoa/
New Zealand’s freshwater resources and widespread degradation
of freshwater ecosystems, new policy and planning processes were
introduced. The Government announced the Action for Healthy
Waterways package aimed at cleaning up our rivers, lakes, streams and
wetlands, and has committed more than $700 million to help iwi/Māori,
local government, and communities implement the reform measures.
The new National Policy Statement for Freshwater Management (NPSFM)
and the National Environmental Standard for Freshwater (NESFW), require
and encourage more engagement between tangata whenua, councils
and community; the provisions require more protection of Māori values,
strengthening Te Mana o Te Wai and improving ecosystem health and
water quality.
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Māori have a significant role in the management and planning of
freshwater resources, as a Treaty partner, under current legislative
frameworks and process, and as kaitiaki of Aotearoa’s freshwater
resources. Māori are often represented at several levels within
different interest groups, including iwi/hapū through to business and
industry stakeholders. Māori, therefore, have significant and unique
issues and interests relating to freshwater.
Communicating mātauranga Māori and stressing its importance
within a science-dominated collaborative arena is a challenge, given
the western world view is often unaccommodating of alternative
and indigenous opinions and values. However, this can also be an
opportunity for innovation and relationship building and provides
pathways to work together towards a shared vision and set of
goals. Within any proposed collaborative freshwater management
and decision making framework mātauranga Māori needs to
be communicated and shared within this process. To support
discussions, Council in collaboration with tangata whenua has
produced Te Kura Huna a Mātauranga based groundwater video.
www.youtube.com/watch?v=RXQPKPUnesI&feature=youtu.be.

The key objectives for the development of this video resource is to
support raising awareness about how groundwater, aquifers and
the hydrological cycle work both from a western science narrative
and a mātauranga whakapapa genealogy. The video explores how
Toi Moana, tangata whenua and the community contribute to the
management of groundwater, highlighting how the hydrological cycle
works from a western science perspective and mātauranga Māori
world view and grow awareness in preparation for the upcoming
National Policy Statement for Freshwater (NPSFW) programme.
The video has received significant positive feedback. The project
involved input from key staff from Māori Policy, Science, Planning,
Communications and contractors Clear Communications and Digital
Elements.
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THEME 3: Toitū te Whenua / Land
While land, freshwater, coastal and marine are often dealt with separately, as has been done in this Plan for practical reasons, it is critical to recognise that they
are interconnected and that an activity in one area has effects in another. Understanding the system-wide effects of different types, patterns and intensities of
land and water use and applying this knowledge for integrated management will be key to achieving environmental and community outcomes. Overlying this
is climate change, a global challenge for ecosystems management. Geology, land use and soils are important drivers influencing water quality and quantity.
We continue to need to respond to and manage changing land use and land cover and pressures from these changes on freshwater, the quality of soils and
biodiversity.
About

•

Covers all land environments including soil, geothermal and volcanic processes as well as what is on the land surface such as
vegetation native forest, dunelands, frost flat and other native ecosystem types.

Key questions

•

What evidence do we need to inform policy development and land management on how to effectively manage land to sustain
and improve environmental outcomes, including restoration and regeneration of native ecosystems, while continuing to
foster social and cultural prosperity and well-being?
How can we ensure our terrestrial ecosystems are healthy and functioning? How will climate change affect our terrestrial
biodiversity?
How can we work together with local authorities to ensure our areas of significant indigenous biodiversity and habitats of
threatened species are not being adversely impacted by development?

•
•

What are the focus
areas

•
•
•
•
•

Understanding impacts and interactions (e.g., of land use, water quality, biodiversity, animal and plant pests and climate
change) and identifying thresholds/tipping points to inform proactive management.
Better tools and monitoring approaches for ecosystem restoration.
Improved data infrastructure for long-term land management and use of new technologies (remote sensing, sensors, ‘big
data’) to better monitor soil health.
Guiding and monitoring effectiveness of land management mitigations.
Understand impacts of climate change to terrestrial biodiversity (e.g., tolerance ranges of habitats and species to changing
temperatures and humidity).

TO DELIVER
Do we have sufficient
existing resource?

•

The current NERMN monitoring provides reasonable spatial coverage in our land and geothermal environments, however
current pressures are requiring significant additional resourcing to expand our monitoring and investigate specific issues.
Investigations into soil health and sustainability is one area lacking resourcing.

Do we have the right
capability? (type of
resource/experience)

•

We have a wide range of knowledge in house in our science, land management, policy, and natural hazards teams, however
lack specialist soil expertise.

What do we require?

•

Soil specialist or expertise.
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What do we need the
relationships to be like
to deliver?

•

Tap into existing or external soil science resource and expertise.

To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Core information needs.

•
•

•

Ongoing monitoring/baseline
information to track changes over
time to determining the state
of terrestrial ecosystems and
biodiversity.

•

•

Understanding and utilising
mātauranga Māori/cultural
monitoring methods, indicators and
management tools in association
with science-based approaches
to ensure optimal environmental
outcomes.

•

NERMN programme
Review monitoring network to
ensure adequate data in the
right places to provide data,
information and advice needed.
Improve information on soils in
the region via updates to S-map.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge
•
•

Large scale datasets.
Resourcing and expansion of
terrestrial ecosystem monitoring.

Development of a monitoring
plan for indigenous biodiversity
and expansion of monitoring
programmes, especially for highly
mobile species and taonga
species.
More research to understand
threats and approaches to
managing threats in frost flats
e.g. legacy effects of wilding pine
control and impacts of rabbits
and hares.
Recognition and understanding
of both existing and new tools
and how they can be used in
complementary ways.

•

Use of citizen science to collect
data, including collaboration
with mātauranga Māori/cultural
monitoring methods.

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities
•

Understanding of the region’s
environment in a temporal and
spatial context.

•

Better understanding of the state
of terrestrial ecosystems and
biodiversity.

•

Frameworks to link cultural health
indices with management and
policy-setting.
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Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Interactions between Land use –
soil health – land management and
ecological impacts.

•

Formal reporting of land use
change.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge
•

•

Health and resilience of soil.

•
•
•

Science informs how we manage the
region’s biodiversity.

•

Science supports biosecurity work.

•

•

•

Mitigating impacts of natural hazards.

•

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Modelling that allows
stakeholders to ‘see’ land use
change scenarios.
Cultural health indicators.

•

Can understand and predict
responses of land systems to
land use change.

Soil fauna populations as an
indicator of soil health.
Predictive models of how soils
are affected by land-use change,
land management practices, and
mitigation options.

•

Long-term trends in soil health
across a range of land use is
understood.
Knowledge of tipping points and
impacts on soils in response to
agricultural and other land-use
practices.

NERMN programme continues to
be suitable.
Baseline data and monitoring of
soils.
Database allows NERMN soil
health monitoring results to be
presented at catchment and subcatchment level.

•

Refine ecosystems types maps.
Tracking vegetation clearance
and impacts on significant natural
areas.

•

Intervention-effectiveness
modelling to assess the
effectiveness of policy options
and management scenarios in
enhancing biodiversity.

•

Understand and protect
indigenous biodiversity in the
face of increasing pressures.

Understanding climatic,
population and environmental
influences.
Tools and methods to support the
effective management of risks
posed by pests and diseases to
the environment.

•

Institutional arrangements in
place to support delivery.

•

Improved understanding.
Efficiency and effectiveness of
current management regimes
are increased, are publicly
acceptable, and work at a range
of scales.
Policy guidance links to risk
models of expected change.

Provision of advice and
information to support the Natural
Hazards Research Plan.

•

•

•

•

•

Models to inform how natural
hazards can be managed to
both avoid and mitigate adverse
effects.

•

Best available science is
available to inform decision
makers in managing existing and
future natural hazard risk.
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TOITŪ TE WHENUA / LAND CASE STUDY

Frost Flats
‘Frost flat’ heathlands are a unique ecosystem type found only in the
Hawkes Bay, Waikato, and Bay of Plenty regions. They occur in places with
extremely low nutrients where frosts can occur in any month of the year
-areas where cold air ponds due to local topography.
Frost flats have been assessed as Critically Endangered9 at national
level and identified as a national priority for protection of biodiversity on
private land10. Only 8% of New Zealand’s original frost flats remain and
77% of these occur in our region. Preserving our frost flats is critical to
maintaining regional and national biodiversity.
Monitoring of frost flat extent and wilding pine cover undertaken through
Councils NERMN programme has shown that the region lost 12.9% of its
frost flats between 2003 and 2016, and remaining frost flats are rapidly
being invaded by wilding pines (P. contorta). The proportion of frost flats
with <1% pine cover reduced by 8.3%, while the proportion with >25%
pine cover doubled to 22%.
These results led to a collaborative effort between Department of
Conservation and Council to ensure our most intact frost flats (those
with less than 25% pine cover) are protected and enhanced as a matter
of urgency - including a doubling of funding directed to these frost flats
on private and public land in 2019/20. These results have also helped
Council and partners secure funding for wilding pine eradication from the
National Wilding Conifer Control Programme.
The recoverability/restoration potential of frost flats following dense pine
invasion and pine control is poorly understood and research is required
to understand the long-term effects of pines of soil structure and fertility.
Research is also required to understand the effects of rabbits and hares
on this sensitive ecosystem type in order to help inform management
approaches.
Holdaway RJ, Wiser SK, Williams PA 2012. A threat status assessment of New Zealand’s naturally uncommon ecosystems. Conservation Biology
4: 619–629
DOC/MFE 2007. Protecting our places. Information about the Statement of National Priorities for Protecting Rare and Threatened Biodiversity on
Private Land. Ministry for the Environment 2007

9

10

Frost flats being taken over by
wilding pines (Pinus contorta)
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THEME 4: Toitū te Waimāori / Freshwater
National policy directs Council to manage freshwater in an integrated and sustainable way, within water quality and quantity limits. Freshwater, in our lakes and
wetlands, rivers, streams and in our aquifers is one of New Zealand’s most abundant resources yet, especially in many lowland agricultural and urban areas, it
is not in a healthy state. Major science work programmes are already underway to support the required policy response however, the demands on both data
collection and supporting policy development will continue to increase.
About

•

Covers all freshwater - lakes, rivers, wetlands, springs and groundwater.

Key questions

•

What tools, systems and processes (i.e. information) can be put in place to inform policy development and aid protective and
restoration activities while enabling the efficient, equitable and productive use of natural resources?
How can decision-makers at all levels recognise, value, and manage Ki uta ki tai (mountains to the sea) as a single systemsbased domain to improve the science-policy connection?

•

What are the
priorities

•
•
•
•
•
•

Providing information and technical advice to support the development of policy including responding to central government
policy requirements.
Understanding impacts (e.g., of land use and climate change) and identifying: (i) whether potential thresholds or tipping points
exist; (ii) cumulative impacts; and (iii) multiple stressor responses, and if so how these can inform proactive management.
Develop integrated and interactive modelling frameworks and data ‘ecosystems’ that operate across a range of scales and
ecosystem domains, which can be used by decision-makers and communities.
Improved data infrastructure for long-term freshwater management.
Track changes in the state of the environment, identify areas of emerging pressure.
Providing information and technical advice to support and direct land management activities to improve water quality.

TO DELIVER
Do we have sufficient
existing resource?

•

Current resourcing reflects current issues and demand. The current NERMN provides wide spatial coverage in our freshwater
environments, however current pressures are requiring significant additional resourcing to expand our monitoring and
investigate specific issues (i.e. improve swimmability in rivers and lakes). Additional resourcing will be required to meet new
demands and ensure continued levels of service.

Do we have the right
capability? (type of
resource/experience)

•

We have a wide range of knowledge in-house in our freshwater science, policy, biosecurity and natural hazards teams - and also
have significant additional resources through the Lakes and Freshwater Chair at the University of Waikato.

36

What do we require?

•

•

What do we need the
relationships to be
like to deliver?

•

We have considerable basic knowledge but often do not have models and policy/management tools that cover the total
landscape. People who can access and understand systems dynamics, and who can work with specialists to develop the
interactive system models (or appropriate alternatives) needed to work across domains.
Better access to a range of experts for fast expert knowledge to enable agile management and decision-making.
Strong collaborative and action-focussed relationships across the organisation from IT, Science, Consents, Compliance, Policy,
Data Services and Land Management.

To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Ongoing monitoring/baseline
information to track changes over
time.

•

Models and tools to enable
sustainable management of fresh
water.

•

•

•
•

•
•

Understanding and utilising
mātauranga Māori/cultural
monitoring methods, indicators and
management tools in association
with science-based approaches
to ensure optimal environmental
outcomes.

•

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

NERMN programme.
Expansion of monitoring
programme to address NPS-FM
e.g. fish.

•

Citizen science as an opportunity
for data collection and
engagement.

•

Understanding of the region’s
environment in a temporal and
spatial context.

Dataset(s) with an appropriate
level of detail.
Understand flows of water and
contaminants.
Understand contaminant
removal processes and removal
performance.
Groundwater Allocation Tool.
Surface water allocation
database.

•

Use of expert panels,
collaboration with other councils/
use their models and tools.

•

Visualisation tools provide
communities with the means
to consider plausible future
scenarios.
Improved assessment of
contaminant mitigation potential.

Recognition and understanding
of both existing and new tools
and how they can be used in
complementary ways.

•

•

Use of citizen science to collect
data, including collaboration
with mātauranga Māori/cultural
monitoring methods.

•

Frameworks to link cultural health
indices with management and
policy-setting.
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Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Interactive and integrated systems
models (or appropriate alternatives)
to inform decision-making across
domains. Modelling, monitoring, data
infrastructures, and data systems
for fresh water that links data to
models of terrestrial and freshwater
production systems and to desired
environmental flow and water
quality conditions in rivers, lakes,
groundwater and wetlands.

•

Identification of emerging
contaminants and their potential
impacts to enable proactive
management..

•

In the short term, exploration/
quantification of any issues (e.g.
agrichemicals, microplastics).

Improvement in collection of data
and knowledge of wetland condition.

•

•
•

•

Knowledge and tools for
communities, iwi and hapū to
best determine and achieve the
environmental conditions that meet
their aspirations at the catchment
scale.

•

Linking of databases.
Catchment models (or
appropriate alternatives).
Integrated landuse models (or
appropriate alternatives) that
capture interactions between
water quality/quantity, biodiversity.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Use technology to capture and
manage large-scale datasets
(e.g. catchment models) with
increasing granularity.
Ability to estimate/evaluate
likely and actual environmental
outcomes of actions and policy/
regulatory interventions.

•

Ability to:
- Evaluate environmental
outcomes.
- Economic cost and benefits.
- Intangible values.
- Policy effectiveness.

•

Ability to model trade-offs
between deferred near-term and
enhanced long-term actions to
meet long-term goals.

•

Developing and using transport,
transformation and source-tosink models.

•

Determination made of whether a
response is required.

Increase resolution of wetland
extent geospatial layer.
Continuing and/or expanding
NERMN monitoring.

•

•

•

Data for models to support
decision-making.
Manage data on land
management activities in a way
that can be used for interpretation
of wetland condition data.

Extent and condition of wetlands
is understood to support
decision-making.

As per needs above.

•

As per opportunities above.

•

Models are adapted and refined
to meet community needs and
aspirations and results provided
for incorporation into policy.

•

•
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TOITŪ TE WAIMĀORI / FRESHWATER CASE STUDY

Waiōtahe Estuary Monitoring
The problem
In January 2017 Toi Te Ora Health, based on routine water quality data
collected by Council from Waiotahe Estuary, determined there was a
health risk to people from eating pipi contaminated with pathogens at
the very popular Te Ahaiau pipi bed and required the erection of a health
warning sign. This caused considerable local consternation, particularly
amongst iwi. Considerable media coverage followed. Monitoring by
Council showed high E.coli readings periodically in the river, lower
tributaries and some farm drains.
The warning was specifically related to eating shellfish and there were no
concerns around other recreational uses. Shellfish feed by filtering water
and therefore tend to concentrate any bacteria or other toxins.
Investigations
Council began looking into the potential sources of faecal contamination
in the estuary. A number of new monitoring sites were established in the
river, drains and tributaries that flow into the Waiōtahe Estuary.
With test resulting showing high counts of faecal indicator bacteria such
as E.coli, faecal source tracking was undertaken to better establish the
sources of contamination. The faecal source tracking confirmed that
the source was largely ruminant animals. Given that the dominant land
use in the lower catchment is dairying, dairy cows were likely to be the
predominant source. Avian sources were also found in most locations and
there was no confirmed contamination detected from human sources.
A range of flow measures were made across the catchment to help
provide some context on the load (i.e mass) of contamination. On average
loading is stronger in the main stem of the river, as the greater volume
emanates from this part of the river.

Next steps
The Waiōtahe is part of the Focus Catchments programme developed
in response to a Council KPI to improve water quality and to better align
land management work programmes with the Essential Freshwater policy
framework from the Ministry for the Environment. The focus for the
Waiōtahe is to reduce faecal bacteria so shellfish are suitable for eating.
This will require a reduction of pathogens entering the estuary.
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THEME 5: Toitū te Ngāwha / Geothermal
The geothermal resource in the Bay of Plenty is made up of many geothermal systems. Most are in the Taupō Volcanic Zone (TVZ), which extends south into
the Waikato Region and offshore to Whakaari/White Island to the north. These systems are part of our region’s economy, culture and heritage. Some systems,
such as the Rotorua Geothermal System, are known for their unique geothermal surface features (surface features), while others such as Kawerau are used for
electricity generation and industrial use.
About

•

Covers environmental monitoring and reporting. Key focus areas: monitoring of Rotorua and Kawerau geothermal areas, and
Tauranga.

Key questions

•

How can we better integrate Māori traditional knowledge of changes and events in the system and how this may inform
management of the resource?
How can we improve efficiency in resource use and ensure it is allocated within the constraints of our knowledge?
How much heat can be safety taken from the system without affecting the surface features?

•
•

What are the
priorities

•
•
•

Providing information and technical advice to support the development of policy and the development of system management
plans.
Geothermal monitoring and reporting.
Improved consent monitoring and allocation.

TO DELIVER
Do we have sufficient
existing resource?

•

Much of our monitoring programmes are undertaken by external partners, GNS and NIWA, which have the wider capability and
resources for geothermal monitoring.

Do we have the right
capability? (type of
resource/experience)

•

The programme has a heavy reliance on external expertise but we are looking at building our internal expertise and capability.
We have strong relationships with GNS, NIWA and University of Auckland as well as Waikato Regional Council.

What do we require?

•

External specialist expertise (technical) on regular and as required basis. A better understanding of resource use from consent
holders particularly in the Rotorua Geothermal field.

What do we need the
relationships to be
like to deliver?

•

Strong relationships are required with external contractors and internal Council programme team members. Science
relationships need to ensure there is robustness in the technical information that is supplied so that confidence in this
information is retained.
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To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Ongoing monitoring/baseline
information to track changes over
time.

•
•
•
•
•

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

Rotorua geothermal surface
feature monitoring.
Rotorua reservoir pressure and
temperature monitoring.
Reservoir modelling.
Developing compliance
monitoring tools.
Geothermal vegetation and
biodiversity monitoring.

•

•
•

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Supporting iwi communities
to utilise their mātauranga for
monitoring their geothermal
environment.
Utilising geo-physical surveys to
increase reservoir understanding.
Utilising flow cell development to
measure allocation.

•
•
•
•
•

Making science more accessible
to communities.
Integrated whole system
understanding of the resource.
Healthy geothermal system.
Effects of use and development
of the resource can be predicted.
Continual improvement in
knowledge of how the systems
work.

Understanding and utilising
mātauranga Māori/cultural
monitoring methods, indicators and
management tools in association
with science-based approaches
to ensure optimal environmental
outcomes.

•

Recognition and understanding
of both existing and new tools
and how they can be used in
complementary ways.

•

Use of citizen science to collect
data, including collaboration
with mātauranga Māori/cultural
monitoring methods.

•

Frameworks to link cultural health
indices with management and
policy-setting.

Rotorua Reservoir modelling to
support policy development.

•

Test our understanding of
reservoirs to help drive efficient
and innovative use and
protection.

•

Look at alternative models for
geothermal extraction that test
impacts on the reservoirs and
surface features.
Test constraints of the resource.

•

Test a range of scenarios that
can develop our understanding
and support policy initiatives.

•
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Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Tikitere surface feature monitoring.

•

Waimangu surface feature
monitoring.

Understanding and utilising
mātauranga Māori/cultural
monitoring methods, indicators and
management tools in association
with science-based approaches
to ensure optimal environmental
outcomes.

•

•

•

•

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

Develop understanding of the
relationship between reservoir
conditions and surface feature
behaviour and trends.

•

Monitor and understand natural
variability of this protected
geothermal system, and the
factors influencing it.

•

Understanding of the region’s
environment in a temporal and
spatial context.
Ensure adequate protection
of representative habitats and
ecosystems.
Understand reservoir dynamics to
aid sustainable management.

•

•

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Cooperation with iwi communities
to develop monitoring and an
understanding of the resource.
Thermal imagery monitoring
to test trends and also map
geothermal vegetation.

•

To develop monitoring techniques
in a unique setting.
Detect changes in spatial and
temporal geothermal features in a
reference state.

•

•

•

Data to support policy and
objectives.
Develop an understanding of
what sustainable management
looks like in this field.
Data to support policy and
objectives of this regionally
and internationally unique,
undisturbed environment.
Obtaining data that contributes
to volcano monitoring of the
Okataina Volcanic Centre system.
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THEME 6: Toitū te Takutai moana / Marine and Coastal
Our coastlines, harbours and estuaries are highly valued by the community for their cultural, recreational and natural values. The state of our coastal and
marine environments is strongly affected by how we use our land and freshwater resources. Ki uta ki tai – water flows from the mountains to the sea carrying
with it nutrients, pathogens and sediment from our land use practices. Additional global stressors are also a threat to coastal ecosystems and the physical
environment (erosion and inundation), such as global warming causing ocean acidification and sea level rise. Overfishing can lead to changes in biodiversity
and habitat structure, in addition to other anthropogenic stressors, resulting in less or lower quality kaimoana for local communities. Invasive pests continue
to be a problem with potential impacts on ecosystem services and indigenous biodiversity. The condition of our offshore coastal habitats is degraded due to
overfishing, and a network of marine protected areas is being established under the RMA and Regional Coastal Plan through Environment Court direction. The
coastline has seen a change from the traditional baches to large scale houses which are not designed to be adaptable to climate change. Evidence to support
sound regional growth and development is critical.
About

•

Covers estuaries, harbours, coastline and out to the ’12 mile limit’. It includes water quality, sediments, habitat, shellfish, coastlines
and coastal hazards.

Key questions

•

How do we ensure our coastal and marine environments are healthy and productive, habitats are intact and functional and
species richness is maintained or improved?
How will climate change affect our marine ecosystems?
How can decision-makers at all levels recognise, value, and manage the ‘mountains to the sea’ as a single systems-based domain
to improve the science-policy connection?
How can mātauranga Māori be incorporated in marine monitoring and decision making?
How do we work collaboratively with government departments and tangata whenua to ensure ecosystem, biodiversity, and
cultural values are not being adversely impacted by fishing activities?

•
•
•
•

What are the
priorities

•
•
•
•
•
•

Understanding impacts and education of the public (e.g. of land use, climate change and adaptation) and identifying thresholds/
tipping points to inform proactive management.
Develop cultural health indicators, in conjunction with tangata whenua specialist advisory group, to assist with and work with
tangata whenua on effective implementation.
Understanding present and future threats to coastal ecosystems and biodiversity values with a strong focus on climate change,
and development of management options.
Understanding the cumulative impact of contaminants (sediments, faecal microbial contaminants, nutrients, stormwater) to the
coastal marine environment incorporating indicators of cultural health.
Understanding and monitoring ecosystem and biodiversity values in the marine coastal zone to assess potential adverse
impacts by fishing activities.
Estimating the limits of contaminant inputs from freshwater into sensitive coastal receiving environments that would support the
objectives set for those coastal receiving environments in the Coastal Plan.
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TO DELIVER
Do we have
sufficient existing
resource?

•

We have a wide range of knowledge in house in our coastal science, policy, marine biosecurity and coastal hazards teams - and
also have significant additional resources through the Coastal Chair and Postdoctoral position at the University of Waikato.
The current NERMN provides wide spatial coverage in our estuarine environments, however current pressures are requiring
significant additional resourcing to expand our monitoring into the nearshore coastal environment (coastal reefs, marine
protected areas) in response to the Regional Coastal Plan.

Do we have the right
capability? (type of
resource/experience)

•

Strong connections/collaborations with research providers (e.g. University of Waikato, Manaaki Te Awanui) and government
organisations (Department of Conservation, Ministry of Primary Industries) will continue to be an important aspect of the coastal
science work. These relationships need to be fostered and enhanced.
Collaboration will also identify opportunities to build capacity with local iwi rangatahi (youth). This is a critical pathway to build
future capacity in the marine science and planning fields.

•

What do we require?

•

External specialist expertise, in particular in the marine protected area and scientific diving and habitat mapping experience
ongoing as and when required.

What do we need
the relationships to
be like to deliver?

•

Relationships with external research providers need to remain strong, transparent and collaborative to ensure joint resources are
utilized in coastal management. Internal coastal project leaders across all teams require open and frequent communication to
ensure programmes are complementary and addressing key priorities.

To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Ongoing monitoring/baseline
information to track changes over
time.

•
•

NERMN programme continues to
be fit for purpose.
Ongoing monitoring of the open
coast environment, particularly in
relation to marine protected areas
and spatial marine planning.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge
•

•

•

Citizen science as an opportunity
for data collection and
engagement.
Establishing environmental
baselines and tracking changes in
the coastal marine area.
Supporting iwi communities
to utilise their mātauranga
for monitoring their marine
environment.

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities
•

•

•

Understanding of the region’s
environment in a temporal and
spatial context.
Ensure adequate protection
of representative habitats and
ecosystems.
Robust data sets to aid with
internal and external coastal
hazard analysis.
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Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge
•

Ensure timely information
continues to be collected on
shoreline position, particularly as
climate change drivers become
more pronounced.

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Understanding and utilising
mātauranga Māori/cultural
monitoring methods, indicators and
management tools in association
with science-based approaches
to ensure optimal environmental
outcomes.

•

Recognition and understanding
of both existing and new tools
and how they can be used in
complementary ways.

•

Use of citizen science to collect
data, including collaboration
with mātauranga Māori/cultural
monitoring methods.

•

Frameworks to link cultural health
indices with management and
policy-setting.

Support marine spatial planning
process.

•

Habitat characterisation e.g. using
sensing tools for habitat mapping.
Further understanding of existing
marine habitat values, in particular
in the coastal environment.

•

Drones, satellite imagery,
multibeaming.
Additional monitoring/
characterisation of marine coastal
habitats (e.g. shallow and deep
reefs, volcanic habitats).

•

Spatial planning work linked to
policy process and to support
future plan change processes.

•

•
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Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Improved utilisation of hazard
and climate change science and
modelling.

•

•

•

Model and tool development to
support estuary/harbour ecological
health assessments linked to
catchment models.

•

•

•

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

Research on tolerance ranges of
habitats and species to changing
sea levels, ocean acidification,
and sediment and contaminants
from land and rivers.
Identification of marine species
retreat areas in response to
climate change (sea level rise,
temperature thresholds, OA).
Development of management
options to allow for natural
movement/relocation of key
coastal habitats in response to
climate change.

•

Appropriate datasets to allow
sub-estuary/estuary wide health
analysis.
Development of ecological health
models and/or hydrological
models where they don’t exist.
Contaminants linked to
hydrological models.

•

•

•
•

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Effects demonstrated on habitat,
species’ life cycles and species’
distributions.
Adaptive management options
in response to varying climate
change scenarios.

•

Testing of land management use
changes and climate change to
estuarine ecosystem response.
Incorporation of mātauranga
Māori.
Ongoing development of
mountains-to-the-sea integration.

•

•

•
•

Better informed decision-making.
Future forecasting.

Ecologically based decision
making.
Allow future forecasting.
Iwi/hapū informed decision
making.
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TOITŪ TE TAKUTAI MOANA / MARINE CASE STUDY

Ngā Tohu o te Ao – Tohu based
monitoring and digital repositories
Manaaki Te Awanui
Sustainable Seas project under Tangaroa Programme – 2019-2023
The problem: There are few examples of existing models and frameworks
for reclaiming, restoring and applying traditional ecological knowledge to
establish mātauranga Māori based marine ecological baselines, against
which to assess degradation and recovery, and to design mātauranga
Māori enabled EBM approaches and models.
Research questions:
1. How can Maramataka (the Māori lunar calendar) be used as a catalyst to
reclaim, guide, teach, protect traditional knowledge of the environment.
2. What place specific indicators of the Maramataka can inform
traditional, contemporary and future baselines for the coastal
environment.
3. How do we develop a process/framework/tool that guides whanau/
hapū /iwi to reclaim traditional knowledge for the assessment of
coastal ecosystems.
This research will build on the projects in Sustainable Seas Part 1 :
2.1.2 Mauri Moana Mauri Tangata Mauri Ora 3.1.3 Te Tāhuhu Matatau o
Tangaroa, mai Tauranga Moana ki te Ao 3.1.2 He Potokomanawa.
It will provide tools and resources to allow iwi and hapū to reclaim and
capture their mātauranga, to enable cultural monitoring and assessment
of their rohe, which in turn will allow them to frame and capture their
knowledge in a way that can be understood and implemented in decision
making. One of the case study sites will be in Tauranga Moana.
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THEME 7: Toitū te hau takiwā / Air
Air is vital to our wellbeing and to the functioning of our environment. To Māori it is a life-supporting taonga derived from Ranginui and Tawhirimatea and its
mauri can be impacted by natural events and anthropogenic pollution. Air quality in the region is generally good. However, from time to time limits are breached
in Rotorua and the Mount Maunganui industrial area. There has been a gazetted airshed in Rotorua for some time and in late 2019 one was introduced for Mount
Maunganui.
About

•

Covers environmental monitoring and reporting. Key focus areas: monitoring of Rotorua and Mount Maunganui airsheds, and
the region wide airshed, reporting in accordance with NES for Air Quality, Clean Air Rotorua and Mount Maunganui air project.

Key questions

•

How well do we understand the cumulative effects of pollutants including the impacts on human health, ecosystems and
cultural values?

What are the priorities

•

Providing information and technical advice to support the development of policy including responding to central government
policy requirements.
NES Air Quality monitoring and reporting.
Monitoring of air contaminants in relation to national guidelines as required.

•
•

TO DELIVER
Do we have sufficient
existing resource?

•

Monitoring data analysis often provides the basis for decisions within this work area, and also the validation of models when
appropriate. The number of monitoring sites within the region will be a focus of discussions (internally and externally) given
the wide range of sources and the nature of these activities. To address this, an annual monitoring report is programmed that
summarises recorded data and discusses future monitoring requirements.

Do we have the right
capability? (type of
resource/experience)

•

The science component within the Mount Maunganui and Rotorua work programmes is one of many disciplines within these
Council teams. Often external air quality expertise is called upon such as dispersion modelling and toxicological advice to
provide additional technical support.

What do we require?

•

External specialist expertise (technical and legal) on an as required basis.

What do we need the
relationships to be like
to deliver?

•

Strong relationships are required with internal Council programme team members. Each team member has their own
relationship responsibilities both internally and externally. Science relationships need to ensure there is robustness in the
technical information that is supplied so that confidence in this information is retained.
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To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Baseline information, models
and tools to enable sustainable
management of air quality.

•
•
•
•
•
•

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

NERMN programme.
Emissions Inventory.
Snapshot reporting.
Dispersion modelling.
Datasets included on LAWA
website.
Developing and deploying
innovative tools for efficient and
cost-effective gathering of data.

•
•

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Dashboard type access for the
public to monitoring information.
Contaminant models and analysis
tools.

•

•

A comprehensive monitoring
network helps protect human
health and the environment.
Monitoring information is easy
for the public to access and
understand.

Understanding and utilising
mātauranga Māori/cultural
monitoring methods, indicators and
management tools in association
with science-based approaches
to ensure optimal environmental
outcomes.

•

Recognition and understanding
of both existing and new tools
and how they can be used in
complementary ways.

•

Protocols and resourcing for
using fit for purpose citizen
science to collect data, including
collaboration with mātauranga
Māori/cultural monitoring
methods.

•

Frameworks to link cultural health
indices with management and
policy-setting.

NES Air Quality response.

•

Closely monitor central
government work programme to
make the most of collaboration
and consultation opportunities
when invited.

•

Provision of local information
and data to enhance discussion
around this review of a central
government regulatory tool.

•

Proven policy options
implemented through linking
science activities and policy
process.

Central government policy response
- Shipping emissions (MARPOL).

•

Ambient monitoring and emission
inventory of SO2 emissions.
Compliance monitoring/testing
for the Mount Maunganui/Sulphur
Point area.

•

Science abreast of changes and
assesses implications of changes
in policy.

•

Central government direction
for regional council for the
improvement of air quality within
the ambient environment.
Reduction in SO2 emissions
from ships results in improved air
quality.

•

•
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Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Good practice guide information
session(s) for Council staff.

•

Training for new and existing staff
that deal with air quality issues.

Science informs how we manage air
quality.

•

NERMN programme.
Provision of advice and technical
information.

•

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

•
•

Effective engagement with
scientists.
Robust technical information is
used to support this process.

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities
•

Staff informed of Central
government resources with the
added benefit of local examples
to be used as case studies.

•

Proven policy options
implemented through linking
science activities and policy
process.
Baseline measures and ability to
monitor progress, to set targets
in regional plans.
Communities actively participate
in planning and related
processes.

•

•
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TOITŪ TE HAU TAKIWĀ / AIR CASE STUDY

A case study in Mount Maunganui
The problem
Air quality monitoring for a range of parameters has been undertaken
in the Mount Maunganui industrial area since the early 1990’s. By 2017
Regional Council was seeing increasing community concern regarding
degraded air quality over Mount Maunganui and a rise in the number of air
quality complaints received through the Pollution Hotline.
It was suspected that activities occurring at the Port of Tauranga and in
the surrounding industrial area (e.g. the movement of bulk cargo and logs,
heavy traffic movement, the rail corridor and shipping emissions) were key
contributors to gas and particulate discharge into the atmosphere.
What we are doing about it
In response to concerns from tangata whenua and Mount Maunganui
residents about air quality, we introduced new rules under the Regional
Air Plan and installed extra air monitoring stations in 2018 so that we can
better assess and manage the problem. The monitoring capabilities of
existing sites at Totara Street, Harbour Bridge Marina and Whareroa Marae
were also expanded to include fine particulate matter (PM10) and Total
Suspended Particulate (TSP) monitors.
We are investing $500,000 per year to support live air quality monitoring
across the 11 monitors and a 24/7 compliance system. We are also
working with other agencies and local businesses to find solutions which
will improve air quality.
Investigations
A number of monitoring site locations have detected elevated levels of
contaminants, especially PM10 and sulphur dioxide in breach of National
Environmental Standards for Air Quality (NESAQ) limits. One site named

Rail Yard South, located on the eastern boundary of the Port of Tauranga,
has recorded 10 of 16 PM10 breaches in the first 12 months of monitoring.
With the additional monitoring in place, it became clear that NESAQ limits
were being exceeded in the area. As a result, Council requested that the
Minister for the Environment establish an airshed in the Mount Maunganui
industrial area to separate it out from the rest of the region and allow a
targeted approach to managing air quality in the area. The Minister agreed
to gazette the airshed in October 2019, and it became operative on 28
November 2019. Due to the number of exceedances already recorded in
the monitoring network, the airshedImage
was declared
polluted when it was
placeholder
established.
While the gazetting of an airshed does not trigger any immediate
regulatory changes, it does allow councils to introduce new, more
stringent rules targeted to the issues at the specific location as well as
having immediate resource consent implications.
Other key implications of the Airshed include the requirement to collate
investigative and monitoring data and provide it in six monthly reports to
the Minister, and to achieve no NESAQ breaches over a five year period to
remove the current ‘polluted’ status.
For more information
Please visit our website for further details, the latest developments and to
view the air quality data:
www.boprc.govt.nz/our-projects/mount-maunganui-industrial-air-quality
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THEME 8: Whakaaro tahi / Communication and Reporting
The successful interpretation of complex issues and communication of this information to a wide range of stakeholders and iwi is essential as environmental
issues become more complex. In addition, we have more information about our environment than ever before. Science communication therefore exists in a
content-rich environment, and so it is increasingly important that we value and communicate this information well. To assist with communication a Science
Communication Plan was prepared in 2017. Integration and informed co-operation within Council and with tangata whenua, government agencies and industry
and the community will lead to improved benefits, including sharing of resources and knowledge, less duplication of effort, stronger and broader relationships
and alignment of strategies/actions with community expectations.
About

•
•
•

Key questions

•
•
•
•

What are the priorities

•
•
•
•
•
•

Ensuring that science and the work of the science team is communicated in a timely, open, understandable and accessible
manner to a wide range of stakeholders and wider community.
Meeting the challenges of an increasing demand for real time data accessibility.
Ensuring accessibility of key messages even when complex scientific data is being communicated.
What skill development is required to meet the needs of stakeholders (internal staff, councillors, public) to receive appropriate
science communications?
Are our existing tools (LAWA, Councillor Portal, Environmental Publications, Community Workshops, report cards etc)
adequately supporting our communication aims?
What can we do to mitigate misinterpretation risks that exist in communicating real time data without specialist peer reviewed
interpretation?
Can citizen science initiatives lead to win-win situations where data is gathered that is both valuable for regional planning and
leads to closer alignment between the Council and our community through science communication?
Ensuring the contents of the Science Communication Plan are well known, understood and applied.
Developing practice in the communication of uncertainty, note relevance for works relating to the Climate Change
Emergency.
Seeking feedback on our communication practice from stakeholders and the wider community with the aim of continuous
improvement.
Aligning communication priorities with those in the environmental monitoring and data management areas.
Preparedness for communications related to developing Central Government policies.
Appropriate communications and reporting to tangata whenua and communities is considered (ie. relevant information and
visual content).

TO DELIVER
Do we have sufficient
existing resource?

•

Currently communication and reporting are core parts of all science and technical roles, however there is no dedicated
coordination or position for this. This limited capacity makes progress slow and dedicated communication and reporting
resourcing would be beneficial to bring about the changes needed.
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Do we have the right
capability? (type of
resource/experience)

•

There is extensive expertise within the organisation including staff in Science, Data Services, Communication, GeoSpatial
and Business Improvement. However, without dedicated time/resourcing, progress is slow. There is a lack of navigation
from technical information through to dissemination of information in lay terms to the general public and some resourcing
dedicated to this space would be beneficial.

What do we require?

•

Dedicated resources to improving our systems and processes.
Dedicated Science Communication Liaison – someone who can work alongside scientists to ensure our work reaches
greater audiences.

•

What do we need the
relationships to be like
to deliver?

•
•
•

In-house scientists supported by and working in collaboration with communications and community engagement teams.
Network of external experts, CRIs and Universities to support the work of the in-house scientists.
Engagement to support opportunities/innovation in the community to improve and value environmental performance.

To address the key questions and priorities, examples of the needs, opportunities and outcomes for research that could be undertaken are:
Topic areas

Needs
Basic knowledge needed to develop
and populate models, develop tools,
inform policy

Improving quality and consistency
of science communication in an
environment where change is fast,
and demand for both data and
interpretation is increasing.

•

Navigating uncertainty, assisting
decision makers to assess risks using
imperfect data.

Opportunities
Practical application of approaches
or technology that can build on basic
knowledge

Use of Science Communication
Plan and the Information Pyramid.

•

•

Development of a risk continuum
or other approach, such as that
used by the Intergovernmental
Panel on Climate Change (IPCC), to
assist with communicating levels
of confidence in data interpretation.

Application of science communication
best practice to environmental data
workstreams.

•

Use of te reo in communications.

•

Outcomes (the why)
Translation into policy decisionmaking, management and onground activities

Use in staff induction and training.
Plan science activity to be
communicated in simplified
forms that are consistent across
themes and geographical areas
(catchments).

•

Transparent, clear and
concise linkages between
environmental data,
knowledge developed and
policies enacted.

•

Addition to the Science
Communication Plan.

•

Consistent approach to
the communication of
uncertainty.

Evaluation of the communication
outcomes, both desired and actual,
from promoting accessibility of
datasets.

•

Creating linkages to more
information or knowledge about
the datasets, and their application.

•

Stakeholders accessing
databases or real time
monitoring data can easily
establish context and
meaning.

Potential for development of
bilingual documents where
appropriate.

•

Bilingual documents where
appropriate – e.g. Tauranga Harbour
SoE report.

•

Recognises te reo as an
official language if New
Zealand.

•
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WHAKAARO TAHI / COMMUNICATION AND REPORTING CASE STUDY

Tauranga Harbour State of the Environment Report
Te Awanui or Tauranga Harbour, is a regional treasure. It is one of New
Zealand’s largest natural harbours and is home to the country’s biggest
export port, the port of Tauranga.
State of the environment (SoE) monitoring is a core function of Council.
In 2019 the first SoE report for Tauranga Moana was released. The report
was designed to present complex information in a way that is accessible
and easy for the public to understand. The report was jointly written by
the Council and Tauranga Moana iwi.
The report was prepared to support implementation of the National
Policy Statement for Freshwater Management (NPS-FM) in the Tauranga
Moana Water Management Area (WMA). Information is presented on
four environmental domains (air, land, freshwater and coast) using a
range of environmental indicators, case studies, and tangata whenua
perspectives.

The selection of these indicators, calculation methods, frequency of data
collection and grading for each indicator are outlined in a companion
technical report. Case studies are also included in the report to present
summary information about parameters of considerable importance in
Tauranga Moana where available data for that parameter is not able to
be assigned into an appropriate grading framework, is not associated
with a specific monitoring site or spatial location, and/or is not regularly
monitored by Council.
A range of communication/outreach tools followed the release of the SoE
report.
CO NC LUS I O NS

Extensive iwi consultation occurred during the development of the
report and their perspectives on each of the environmental domains
were captured and presented within each section of the report. This is
the first time mātauranga Māori indicators and perspectives have been
incorporated holistically into a Bay of Plenty SoE report. The addition of
mātauranga Māori to the Tauranga Moana SoE presents a more cohesive
and comprehensive view of the state of the environment.

Linkages with key issues for Tauranga Moana.

•

Documented relationship with ecological condition.

•

Availability of national standards or guidelines.

•

Availability of monitoring data.

Similarly, water flows from the mountains
to the sea - ki uta ki tai. We must view Tauranga Moana
as one single, interconnected system.

However, none of these domains can
be viewed in isolation. What happens on land
affects our freshwater and our air.

While some aspects of our environment appear to be in
a good state, others are showing signs of degradation.
Most of this degradation is a result of human activity.

HAU TAK I WA | Air

Environmental indicators were selected against the following four criteria:
•

The information presented in this report
is divided into the environmental domains of
air, land, freshwater and coast.

In general, air quality in the wider
Tauranga Moana area is good.
However, there are localised issues
in the Mount Industrial Area relating
to fine particulate matter, nuisance
dust and sulphur dioxide gas
discharges associated with
activities at the Port of Tauranga
and other industrial sites in the area.
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W H EN UA | Land

Our soils are in reasonable shape,
but long-term continuous use of
phosphate fertiliser is causing high
levels of cadmium at some sites.
However, the picture is not so good
for our indigenous ecosystems. We
have lost many of our indigenous
forests and our wetlands and sand
dunes have declined extensively.
Animal pests are also present
throughout large swathes of the
Tauranga Moana catchment,
threatening our native plants,
animals and habitats.

WA I MĀO RI | Freshwater

Our freshwater is also showing signs
of degradation. Groundwater quality is
reasonably good, and the risk of saltwater
intrusion into our aquifers is low. Similarly,
the concentration of nitrogen in our streams
has not yet reached levels where it is toxic
to aquatic wildlife, and the risk of exposure
to harmful benthic cyanobacteria is low.
However, signs of sub-lethal degradation
are evident in other areas and the way we
use our land is having clear impacts on
our waterways. In general, streams in
catchments dominated by native forests
are in better condition than streams in
catchments dominated by agriculture
and urban developments.

TA KUTA I MOA NA | Coast

Some aspects of our coastal environment
seem to be ok for now. Estuarine water
quality is of average condition and nutrient
levels and heavy metal concentrations are
generally low in Tauranga Harbour. However,
land use intensification will increase the risk
of nutrient enrichment and accelerating urban
development will increase the risk of heavy
metal contamination. Other aspects of our
coastal ecosystems are already showing signs
of degradation. Fine sediments from the land
have been washed into Tauranga Harbour,
causing muddier substrates and increased
sedimentation rates in our sheltered inner
estuary areas. Large scale declines in seagrass
cover in Tauranga Harbour have also occurred
over the last 50 years as a result of increased
nutrient levels and fine sediments in the water.

State of the Environment Report 2019

101

Tauranga Moana State of the Environment Report 2019 Environmental Publication 2019/04
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Whakatakotoranga whakaaro
D EC I SI O N M A K I N G
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The Plan is a tool to help
guide Council in providing
high quality science (data,
information, knowledge)
to support key regional
council processes and
ensure decisions are
made based on reliable
and up-to-date science
and knowledge. Key is
integration of processes
and practices involving
Māori decision making
and their contributions
to Council, given it is a
growth area for Council,
tangata whenua and
members of the regional
community.

We can be sure that uncertainty is a
given, change happens at different
rates and different people value
different things. Good progress is
being made with understanding
specific aspects of our environment.
However, there are gaps in our
knowledge that presents challenges
in making informed decisions such
as:
•

Lack of data that prevents us
from knowing what is happening
where.

•

Limited knowledge about the
effects of human activities such
as data to determine exactly
where, when, and what activities
or practices have contributed to
change.

•

An incomplete understanding of
the impacts on our wellbeing and
what we value.

Collectively these gaps challenge
our ability to address some of the
important issues in our region.
The key role of the science is to
inform evidence-based decision
making through the provision of
information and technical advice.
The science and research direction
will continue to evolve in response
to our community’s needs and the
requirements of national policy.

High
agreement

Limited
evidence

Medium
evidence

Robust
evidence

Medium
agreement

Medium
agreement

Medium
agreement

Limited
evidence

Medium
evidence

Robust
evidence

Low
agreement

Low
agreement
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agreement

Limited
evidence

Medium
evidence

Robust
evidence

CONFIDENCE SCALE
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LOW
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Communicating
where there is
uncertainty
Describing and quantifying uncertainty can play a valuable
role in informing decision-making. Quantification cannot
eliminate uncertainty, but it can help to understand the levels
of uncertainty we are dealing with. The IPCC has developed
a common approach and a calibrated language to evaluating
and communicating the degree of uncertainty in key findings.
As part of communicating uncertainty it is important to:
•

Treat issues of uncertainty – at an early stage in analysis
and reporting consider approaches to communicating the
degree of certainty.

•

Review the information available – consider all sources of
uncertainty and address the issues of uncertainty and risk
to the extent possible.

•

Evaluate and communicate at the appropriate level of
precision.

E V I D E N C E ( T Y P E , A M O U N T,
Q U A L I T Y, C O N S I S T E N C Y )

Figure 11: A depiction of evidence and agreement statements and
their relationship to confidence. Confidence increases towards
the top-right corner as suggested by the increasing strength of
shading. Generally, evidence is most robust when there are multiple,
consistent independent lines of high-quality evidence.

Figure 11 (from Mastrandrea, M.D., C.B. Field, T.F. Stocker, O. Edenhofer, K.L. Ebi, D.J. Frame, H. Held, E. Kriegler, K.J. Mach, P.R. Matschoss, G.-K.
Plattner, G.W. Yohe, and F.W. Zwiers, 2010: Guidance Note for Lead Authors of the IPCC Fifth Assessment Report on Consistent Treatment of Uncertainties. Intergovernmental Panel on Climate Change (IPCC)) https://www.ipcc.ch/site/assets/uploads/2017/08/AR5_Uncertainty_Guidance_Note.pdf
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PRIORITISING OUR
WORK
Decisions will need to be made to
identify and prioritise the needs to
the most critical areas identified
where there are budget and or
timeframe constraints.
We will prioritise our science efforts
to:
•

Ensure we met our core
accountabilities.

•

Improve access to information
and knowledge both internally
and externally.

•

Fill knowledge gaps.

•

Seek innovation.

•

Seek synergies with leading
external research.

S H O R T-T E R M O U TC O M E S
•

Plan identifies knowledge,
tools and capability required.

•

Directs the work we do.

•

Informs LTP development.

•

Communicates future
research and development
needs and requirements.

•

Clarify key policy decisions as
targets for research.

•

Ensure they are a strategic
fit, align with the community
outcomes and regulation/policy
requirements.

•

Make the most of data/
information we already have and
collect. This includes preparing
public information and guidance
to better communicate our
science and research.

From the priorities will come a
series of programmes/projects.
The process of prioritisation also
involves identifying linkages with
other science projects (through
use of a project register) and policy
needs and being aware of what
other organisations are doing to
avoid overlap and duplication.
The short, medium and long-term
outcomes are identified below:

M E D I U M -T E R M O U TC O M E S
•

Plan remains living
document that is fit for
purpose over time.

•

Improved uptake of
knowledge and tools to
enhance decision making.

Risk Management

Science is used to
enable decisions to be
made on ‘sufficient’ not
‘perfect’ information
– where sufficiency
is in part determined
when the risks of
delaying a decision
are greater than the
risks of making one.
Science is then used
to address outstanding
uncertainties over time.
Science and knowledge must inform
evidence-based decision making
and evaluation. Improved knowledge
builds certainty and promotes
innovative and creative approaches
to development, sustainable use and
environmental protection.

LO N G -T E R M O U TC O M E S
•

Use of the environment
to sustain itself is
safeguarded and use of
natural resources meets
community needs.

We will manage the uncertainty and
risk through:
•

Having, and working with good
people – these are individuals,
teams and organisations well
placed and sufficiently skilled.
Where necessary we will seek
support outside of Council.

•

Taking a rigorous approach –
using well defined, repeatable
methodologies and careful
implementation.

•

Peer review of work – in-house
work is peer reviewed internally if
appropriate and promote external
peer review for work that is to
inform significant policy decisions
and/or may be controversial.

•

Using feedback loops so that we
understand what has been done
with technical advice provided
(e.g. consent reviews and
conditions) and use the learnings
to seek efficiencies and improve.

•

Being inclusive – reflect all values,
Māori and non-Māori.

•

Recognise mātauranga Māori
and how to apply/incorporate it
appropriately into the work we do.
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06

Whakatinana te mahere
I MPL E M E N T I N G
T HE PL A N
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The Science Plan will not
achieve its purpose unless
resources are effectively
available and managed
to address the needs it
identifies.

Continued partnerships between the Science
and Data Services Teams with other sections of
Council such the Policy and Kotahitanga teams,
and external partners is also required so all our
relevant science is effectively translated into policy
and management decisions. For this to happen,
this Plan needs to be treated as a living document;
its implementation needs to be monitored and
effectiveness evaluated, feeding into periodic
review and renewal. This will ensure it remains as
relevant as possible.
A formal review of the Plan will be done in 3 years
in line with the LTP process. The review is the
responsibility of the Science Manager and Science
Principal Advisor.
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