RESOURCE MANAGEMENT
NEW ZEALAND
NZARM BROADSHEET

WWW.NZARM.ORG.NZ

ISSUE 40 - JULY 2022

CONTENTS
2

3

4

7

9

10

12

16

17

1

WELCOME TO THE JULY 2022
EDITION OF BROADSHEET
Nicola McHaffie

Kia ora koutou
Welcome to this July issue of Broadsheet, we have a diverse mix of articles for you this month
which I hope you enjoy. Thanks to all those who have contributed and thanks in advance to all of
you who will in the future.
I recently headed along to the MfE and MPI presentations on freshwater farm plans hosted by
NZIPIM. It was great to see a few other NZARM members at the Havelock event. MfE have some
ambitious timeframes that they are working to deliver the freshwater farm plans in given the 2025
completion milestone has not moved. They are still aiming to get the regulations gazetted by the
end of 2022 so we will have some clarity on which regions are up first and what roll out looks like
in the next few months.
The Ballance Farm Environment Awards are going on around the country at the moment and it is a
wonderful time to reflect on the great mahi being achieved by a lot of the farmers we work
alongside. I know many of our members will be involved in advising the farmers, presenting at
their catchment groups, helping fund projects, or supporting the awards. The dinners are always a
great celebration and if you have a chance to get along I recommend it. Its a fabulous reminder of
why we all do what we do.
In other great news the 2022 conference committee have starting ramping up the planning for the
October conference! It been a long time coming but we are quietly confident that this time we will
be able to make it happen. For more information check out the new NZARM conference website.
As always please feel free to contact me and let me know what is going on or any feedback you
may have for the exec. My new official email is president@nzarm.org.nz
Thanks,
Nicola

WELCOME TO OUR NEW NZARM MEMBERS
Tim Norris
Mike Houghton
Hilary Webb
Andrew Curtis
Jane Stuart
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Daniel Elms
Griffin Hope
Elese Huggett
Ainsley Adams
David Sharp

LETTER FROM THE CLIMATE COMMISSION
Kia ora Matt and Nicola,
On behalf of He Pou a Rangi Climate Change Commission, I just wanted to send you a
quick note to say thank you for the time you took to discuss our work on pricing
agricultural emissions with us. I also wanted to provide you with an update on these
pieces of advice.
We have already delivered the first part of our advice to Government on what financial
assistance – if any – should be provided to farmers participating in an emissions pricing
scheme. This advice is available on our website here.
We have now also finalised our assessment on how ready farmers and the sector are for
agricultural emissions pricing. We have just delivered this advice to the Minister of Climate
Change, which was due on 30th June. The Minister will decide when the advice will be
made public, which must be no later than 28 July, but could be much sooner. We will let
you know as soon as it’s publicly available.
By the end of 2022, the Government will need to report on what an alternative pricing
system for pricing agricultural emissions outside the NZ ETS looks like. Alongside this
advice, the Government will also consider our advice on financial assistance and the
proposals delivered by the He Waka Eke Noa partnership when making its decisions.
We appreciated your expertise, engagement and input as we were developing these pieces
of work. Thank you again.
We will be in touch again soon to let you know when the advice is publicly released.
All the best,
Sally.

Sally Garden
Principal Analyst | Kaitātari Mātāmua
M 021 352 866
W climatecommission.govt.nz
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“If you’re working in partnership, you need the

The Steering Committee (Committee) oversees the

right structure to make it happen.”

strategic direction of Living Water. They meet at
least quarterly, ensuring the work programme is

That’s the view of Sarah Yarrow, National Manager
of Living Water, a partnership between the
Department of Conservation (DOC) and Fonterra.
Since 2013 the partnership has been trialling
solutions to improve freshwater quality in five
catchments around New Zealand. Yarrow says the
achievements of the Living Water programme can
in part be attributed to the success of the
partnership operating model.
“The Living Water partnership was a new venture
for both DOC and Fonterra”, says Yarrow. “Both
organisations had experience of working with
sponsorships, but partnerships require a different
mindset and approach to the planning and
operational management. We needed an operating
structure

with

clear

separation

between

governance and operational roles, and both
partners being involved at every level.”

aligned with the strategic direction and objectives
for

Living

Water,

delivers

accountability

by

receiving regular reporting, and provides guidance
on

strategic

risks

for

the

programme

and

partnership. Yarrow says the Committee members
provide an essential conduit into the senior
management teams within DOC and Fonterra and
ensure alignment of objectives and activities.
“An important aspect of the Committee’s work is
for the partner representatives to ensure Living
Water’s direction and focus for work aligns with
each partners’ strategic direction”, says Yarrow. “As
the ten-year partnership enters its final phase the
Committee will need to consider the future role for
the relationship and issues around the wind-down
of the partnership. What happens next is just as
important for stakeholders, maybe more so, than
what’s already been completed.”

Living Water operates at three distinct levels.
Strategic

oversight

rests

with

the

Steering

The National Programme Management Group

Committee, comprised of senior representatives

(Group) has responsibility for annual work planning

from both organisations. A National Programme

for national projects and ensuring site specific

Management Group has responsibility for the
delivery of national projects and maintaining
consistency

across

catchment

projects

and

includes Living Water officers with staff from both
DOC and Fonterra.
Each catchment has a delivery team led by a fulltime DOC Site Lead, supported by DOC and
Fonterra staff.
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projects are aligned to their site focus. The Group
manages the tools and solutions workstream,
oversees

the

monitoring

and

evaluation

programme and ensures outcomes from trials are
shared through a communications programme to
‘tell the story of Living Water’. These activities are
regularly reported to the Steering Committee.

The Group consists of the three full-time Living

Living Water prioritised engagement with Mana

Water

Programme

Whenua in each of the catchment sites, which led

Partnerships

to the development of an engagement strategy

Manager, along with a DOC Freshwater Scientist,

and framework for working with iwi. The networks

and

and

staff,

Coordinator

National
and

Fonterra

Manager,

Impact

Sustainable

and

Catchments

and

connections

of

the

Steering

Group

Productive Landscapes staff. Yarrow says drawing

membership enabled high-level strategic inputs

staff from both organisations ensures alignment

and collaborative opportunities within the partners

between the partners, along with collaboration and

and their stakeholders.

information sharing.
“At the national level, Living Water developed
With the completion of the ten-year programme in

relationships

2023 the Group will manage the transfer of

organisations with strategic objectives that align to

information

stakeholder

Living Water”, says Yarrow. “This enabled Living

organisations. The Group will lead the sharing of

Water to support other organisation’s projects

learnings with the wider community through an

which shared our objectives, such as the Farming

augmented

with Native Biodiversity project, and the Manga-o-

to

partner

and

communications

programme

and

community events and activities.

tama

with

Ōhaupō

Peat

Connection project.

funding

Lakes
By

and

to

research

Waipā

supporting

River
other

DOC has responsibility for operational delivery at

organisations’ projects we avoid repetition and

the site level, working in close collaboration with

poor use of funding and resources and enable

Fonterra staff. The Site Teams are led by a full-time

them to proceed. It’s a win-win-win for us, for them

Site Lead (a DOC employee) supported by a

and for our communities.”

Freshwater Technical Adviser (DOC), Sustainable
Dairying

Advisor

Sustainable

At the site level, Living Water has identified key

Catchments Engagement Manager (Fonterra). The

stakeholders and built effective relationships of

Site Teams run the project trials and implement

trust with local iwi, environmental and community

restoration

groups, involving residents in activities such as

work

(Fonterra)

and

alongside

stakeholders,

contractors and consultants.

community planting days in Waituna and predator
control in Pūkorokoro-Miranda.

Stakeholder engagement was enhanced by each
partners’

own

experience

of

working

Living Water has been responsive to the changing

stakeholders, though the Living Water programme

needs

required a sophisticated and thorough approach to

stakeholders, and adjusted the operating model as

ensure local communities within each catchment

required through its ten-year programme.

would support and participate in the trials.
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with

of

both

the

work

programme

and

In the initial stage (2013 – 2015) the emphasis was

“Having a Steering Committee is essential for

on

governance, accountability and oversight, for long-

developing

relationships

and

identifying

priorities within each catchment, along with some

term

planning

and

restoration activities to engage local stakeholders.

mitigation”, says Yarrow.

risk

identification

and

The second stage (2016 – 2021) was based on the
Living Water strategic direction and objectives, that

“It enables partners to ensure the alignment of the

established site teams and a programme of trials

joint project with their own organisation’s strategic

and projects within each catchment and nationally.

directions and objectives. At the operational level
the participation of both partners has been

In the third stage (2022 – 2023) as the trials and

essential to tackle the complex environmental and

projects are completed the emphasis is shifting to

social change required to improve water quality

the monitoring and evaluation programme to

issues in New Zealand.

ensure learnings are successfully captured and
shared

with

stakeholders

through

an

active

The knowledge, experience and networks of both

engagement and communications programme,

partners have been invaluable to forging the

that includes frequent web stories, media releases

necessary stakeholder relationships to enable trials

and social media updates.

to proceed with the support and participation of
local communities.”

Yarrow says as a true partnership between DOC
and Fonterra, Living Water required an operating

To learn more about the Living Water

structure

partnership head to www.livingwater.net.nz

with

clear

separation

between

governance and operational roles, and both
partners involved at every level.
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SEA-LEVEL RISE PROJECTIONS TO HELP
MANAGE COASTAL HAZARD RISKS
By Ceridwyn Roberts
With the release of the Government’s draft National
Plan on Climate Adaptation, it’s clear communities
and planners need more understanding of the
impacts and risks of sea-level rise. Until now,
however, little has been known about large parts of
the coastline, because MfE’s Coastal Hazard's
Guidance for Local Government used one set of
sea-level projections for the whole of Aotearoa New
Zealand.
Now there’s an online map where users can see
location-specific sea-level rise projections out to the
year 2300 for every 2km of the coast. The map aims
to help practitioners effectively anticipate and
appropriately manage the impacts and risks of sealevel rise on communities and infrastructure in their
rohe.
This is important because our extensive coastline is
affected by a convergent tectonic plate boundary
where high ongoing rates of land surface elevation
change can dramatically reduce or increase the rate
of climate change driven sea-level rise. The
magnitude and direction of vertical land movement
(VLM) can change across short distances. This
results in highly variable rates of relative sea level
across short sections of coastline. VLM may
exacerbate or alleviate risks associated with coastal
flooding,
erosion
and
rising
groundwater
inundation.
Like estimating population or GDP, future sea-level
rise projections are uncertain and depend on a
number of factors. Therefore, sea-level projections
use different scenarios and assumptions. The most
critical are around future greenhouse gas
emissions, the trajectory of warming, and how
countries adapt and respond to climate change.
These are encompassed in the shared socioeconomic pathways (SSPs) used by the IPCC. The
different SSPs take into account information like
land use, population growth, and socio-economic
policy settings.

7

Uncertainty of ongoing sea-level rise means a
‘predict-then-act’ approach to adaptation planning,
using ‘worst case’ or ‘best case’ scenarios isn't
recommended.

Instead,

a

dynamic

adaptive

approach, that avoids lock in or path-dependency
is best practise. This should be linked with ongoing
monitoring of changes in sea level to inform the
appropriateness of a given adaptation solution and
when to change to the next planned option.
Check

out

the

planner’s

mapping

tool

at

https://www.searise.nz/maps. It shows the vertical
land movement for 7,434 sites around our
coastline. If you hover your mouse over a dot for a
specific site of interest you will see the rate of VLM
change. If you then click on a single dot, you’ll see
graphed projections of sea rise at that location for
the different SSPs, with and without VLM. All the
data is available for free download.
About 40% of Aotearoa's coastline, including the
lower and eastern North Island and upper South
Island

are

experiencing

significant

ongoing

subsidence. Here, downward VLM of more than
2mm a year has a big impact on local sea-level
change projections for all climate scenarios out to
the end of this century. This brings forward
adaptation

planning

decision

thresholds

by

decades.
In some cases, the current 100-year coastal flood
will become an annual event in as little as 20 years'
time, decades sooner than previously thought. This
is because VLM can effectively double the relative
rate of sea-level rise. In these areas, the influence
of VLM on relative sea-level rise may continue to be
significant over the next 300 years. The opposite
occurs in regions where land is uplifting, which will
experience a slower relative rise in sea-level.

SEA-LEVEL RISE PROJECTIONS TO HELP
MANAGE COASTAL HAZARD RISKS
The new tool uses the VLM trend measured from
satellite radar and a national network of GPS
receivers

to

projections.

produce
This

relative

doesn’t

sea-level

account

for

rise
land

movement caused by any big earthquakes. Users
are advised to also consider local seismic hazard
risk and known local subsidence hotspots when
planning for coastal adaptation.
In Aotearoa, the largest increases in sea-level will
occur along the Wairarapa Coast. Here land
subsidence rates are high and sea-level could rise
by well over two metres by 2100 if we follow the
least optimistic climate change scenario. In contrast,
land is rising near Pikowai in the Bay of Plenty and
uplift rates may keep pace with climate change
driven sea-level rise, causing a small fall in sea-level
if we follow the most optimistic climate scenario.

8

The new projections are being incorporated into
the next MfE guidance for local government
practitioners on coastal hazards and climate
change.
To be forewarned is to be forearmed, and this new
science gives us the time and opportunity to put in
place equitable and effective adaptation measures
that will limit the impact of unavoidable sea-level
rise for the people of Aotearoa.
NZ SeaRise is a five-year research programme
funded by MBIE’s Endeavour Fund. The sea-level
projection and mapping tool was developed by
Takiwā.

‘SAVE SOIL’ WALKATHON PUSHES FOR SOIL CONSERVATION
By Emily Yinger, NBC12
RICHMOND, Va. (WWBT) - People gathered at the Virginia Museum of History and Culture for a
walkathon to ‘save our soil.’ A walkathon to teach people about the importance of soil
conservation.
According to a United Nations convention, one acre of soil turns to desert every second. The Save
Soil movement says that 52% of cultivatable soil is degraded. They’re pushing for people to take
action with over 60 rallies across Latin America, Canada and the United States this weekend.
Activists say the soil is in danger of becoming sand. It needs more organic matter like plant and
animal waste to stop this from happening.
”Sand cannot retain water and how could you have life if you do not have rich soil, organic soil,”
said Ruchi Gupta, Richmond Save Soil Walkathon organizer.
The goal of the global movement is to save soil by pushing for policies that would make this
possible. Some policies include having a minimum of 3-6% organic content in agricultural soil and
carbon credit systems through industries and businesses.
“I want to see people connect with agriculture as much as they can,” explained soil scientist
Cameron Bermand. “So many farmers across the country are being spread thin and ending up
with huge amounts of acreage that they can’t manage without intense tillage and machinery
disturbance,”
Activists say that saving soil will ultimately impact us. Without soil conservation, the food crisis,
water scarcity, biodiversity and climate change intensify.
“We’re trying to raise everybody’s awareness across the world [about] what is going on with our
soil which will again affect our children and future generations,” said Bosha Nelson, soil
conservation activist.
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WETLANDS TO HELP FARMS FLOURISH
Wetlands can help manage a farm’s environmental footprint and boost biodiversity – and a new
NIWA-DairyNZ resource will help farms with wetland design and performance.
Research was undertaken on a farm in the Upper Karapiro catchment, and results have formed
some new guidelines for how a wetland on farm can be of benefit to you and the environment.
From the case study, despite its relatively small size (around one percent of the farm catchment
area), good design and extensive planting means the wetland removes around 60 percent of
nitrogen, 70 percent of sediment and 20 percent of phosphorus from the water it receives.
The new guidelines highlight that as wetlands increase from one to five percent of a catchment
area:
sediment removal typically increases from 50 to 90 percent
nitrogen removal increases from 25 to 52 percent in warmer zones of New Zealand
nitrogen removal increases from 18 to 38 percent in cooler zones of New Zealand
phosphorus removal increases from 25 to 48 percent.
The guidance is supported by twelve regional councils, Fish & Game NZ and the Waikato River
Authority. It can be downloaded via the NIWA website.
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Survey
BETTER ACCESS TO LAND RESOURCE
DATA AND INFORMATION
Manaaki Whenua Landcare Research would
like your input on how we can provide
resource managers – such as yourself – with
far better access to land resources
information and data. While we may be good
at what we do, we don’t pretend to know what
you need as professional resource managers!
As a start, we would like to investigate how we
might better provide support with Land Use
Capability (LUC), especially around enabling
better access to the wealth of LUC data and
information held and generated by MWLR
and, potentially, others.
We are conducting a short survey seeking
your views on where you think there are
currently information gaps about LUC and its
application in the areas you use it. We’d really
welcome your participation in the survey.

TAKE SURVEY HERE

NEWS FROM MANAAKI WHENUA

WATCH THIS SPACE!
Satellite imagery can provide automated ways to collect information about changes in our landscape – whether
planned changes such as forest harvest, ecological changes such as Kauri Dieback, or the effects of earthquakes,
landslides and other major events. The high resolution Sentinel-2 satellite collects NZ-wide information every 5
days which allows timely mapping of changes in the landscape with corrections for cloud and hill shadow.
Combining the satellite images with other data sources enables a more nuanced detection and monitoring of
landscape features.
While the acquisition and interpretation of imagery is a specialist task, more are realising the benefits of remote
sensed data and derived information. Here’s just a few examples of current work.
We reported on work in landslides in the last Broadsheet and you’ll find this article of interest too.Satellite data
was used to spot rivers dammed by landslides after the Kaikoura quakes. Lakes were formed, often in steep
inaccessible valleys, creating potential hazards for up-river and down-river communities. A mosaic of monthly
satellite images provided a cost effective system for monitoring these often ephemeral lakes to reveal changes
over time.
Read more about this work on page 13.

REMOTE SENSING
Satellite imagery is just one form of remote sensing data used to build a better understanding of our terrestrial
environment. LiDAR is an important new tool now routinely used alongside imagery. Learn more about the
applications of remote sensing in this short series of webinars covering urban green space and AI, paddock scale
mapping of forage crops and even more about landslides!
Check out the short presentations and a wealth of additional resources here.

COLLABORATION WITH MICROSOFT
Looking ahead: In a new collaboration with Microsoft, Manaaki Whenua will tackle environmental issues utilising
satellite data, high resolution imagery, artificial intelligence (AI), and analytics to create a clearer picture of our
changing land environment. This will focus on the development of improved detection of land use and forest
cover change; important elements in the assessment of carbon stored in New Zealand forests.
Read more on page 15.
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LANDSLIDE VICTORY: USING SATELLITE DATA TO SPOT DAMMED
RIVERS AFTER THE KAIKOURA QUAKE
Just after midnight on 14 November 2016, New Zealand experienced its most powerful and complex
seismic event since the 1855 Wairarapa earthquake. Initially centred close to Culverden, north Canterbury,
the magnitude 7.8 quake triggered a complicated series of northward-spreading fault ruptures. The
ruptures caused significant vertical and horizontal land displacements and widespread damage to land,
buildings and transport links along the Kaikoura and Marlborough coast and as far north as Wellington
and the lower North Island.
The quake also caused around 30,000 landslides of varying sizes across 9,600 square kilometres of north
Canterbury and Marlborough, ranging in size from a few cubic metres of material to tens of millions of cubic
metres of soil and rock. Some of the landslides dammed rivers, with associated lakes quickly appearing.
Following a large hazard event, detection and monitoring of landscape changes is very important for disaster
planning, mitigation, and prevention, especially if one hazard may trigger others. The lakes, most of which formed
in steep valleys in remote areas, created a potential hazard for upriver and downriver communities and
infrastructure, with the dam debris prone to sudden breaching and overtopping.
At the time, GNS Science undertook low-level aerial surveys of the landslides and new lakes, which were invaluable
for managing the situation on the ground. More recently, Manaaki Whenua’s Raphael Spiekermann and colleagues
from the University of Salzburg have investigated whether satellite data could provide an automated and easier
way of collecting information about landslide-dammed lakes.
High-resolution Sentinel-2 satellite imagery, which is updated very regularly, allows both the mapping of surface
water and analysis of change through time. In addition, since 2016 the handling of big Earth observation data has
become easier and more straightforward thanks to cloud computing platforms such as the Google Earth Engine.
Spiekermann and colleagues tested whether a mosaic of monthly images from the Sentinel-2 satellite system
could be combined with other data sources to detect and monitor landslide-dammed lakes automatically at a
regional scale.
Challenges included having to correct the data for cloud shadows, steep hillside shadows, and false-positives –
snow cover, farm dams and river margins being incorrectly detected as new lakes. Nonetheless, with imagery of
10-m spatial resolution, dammed lakes larger than 300 m2 on relatively flat terrain were swiftly mapped and
detected with reasonable accuracy.
Although not yet a substitute for low-level aerial flyovers immediately after a hazard event, where data were
sufficient and interpretation was unambiguous, this method allowed low-cost detection of landslide-dammed
lakes, and monitoring of those often-ephemeral lakes to reveal changes over time.
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Spiekermann is pleased with the results so far. “This study aimed to demonstrate how open-source Sentinel-2
imagery combined with the computing capacity of the Google Earth Engine can be used to support disaster
management and risk reduction. Here, we developed an application to detect and monitor landslide-dammed lakes
at regional scale. This is an important step in the development of smart, cost-effective tools that can provide
valuable data to increase understanding of major landscape-altering events such as that of Kaikoura in 2016.”

Landslide-generated lakes on the Leader River, North Canterbury, in 2019. Images: Anne-Laure Argentin, Department of
Geography and Geology, University of Salzburg.
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MANAAKI WHENUA AND MICROSOFT COLLABORATE ON
ENVIRONMENTAL RESEARCH INITIATIVE
In collaboration with Microsoft, Manaaki Whenua – Landcare Research will begin an initiative to develop improved
detection of land use and forest cover change. These are important elements in the assessment of carbon stored
in New Zealand forests and improved mapping will help inform decisions and policies for a more sustainable
Aotearoa.
This initiative will tackle environmental issues utilising satellite data, high resolution imagery, artificial intelligence
(AI), and analytics to create a clearer picture of our changing land environment. Microsoft’s AI for Good team will
work with Manaaki Whenua’s Remote Sensing team to develop models and methods that can assess and monitor
changes in land use and land cover at scale, using high-resolution satellite imagery including datasets from the
Planetary Computer. These new mapping approaches can be coupled with other carbon models to monitor
changes in carbon and help policymakers, urban planners and the general community consider how we utilise the
land in relation to the impact of New Zealand’s climate change goals.
“The data from this initiative will have practical applications related to understanding changes in carbon
sequestration – the process of capturing and storing carbon dioxide from the atmosphere,” said Juan Lavista
Ferres, Chief Data Scientist of Microsoft’s AI for Good program. Additional collaboration with Manaaki Whenua and
Microsoft along with other partners, enterprises, and local communities will be to develop research that supports
government decision-making and policies related to the care of the land and climate change.
“Aotearoa New Zealand has ambitious goals to address climate change and meeting those goals will require many
partnerships and collaborations”, said Fiona Carswell, Chief Scientist of Manaaki Whenua. This project with
Microsoft is a strong example of working together to enrich our understanding of te taiao (our environment) today
and for our future. As data become ever more available at increasing resolution and frequency, techniques like AI
and deep learning open new possibilities for monitoring our environment by mapping and measuring the natural
world more frequently, and with greater accuracy and confidence. This project is an important step toward
realising this aim.
Infographic: The Microsoft - Manaaki
Whenua collaboration
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Rural Professionals
Funding Round
Now Open
“Maverick” farm advisors are invited to test
smart ideas that could create real change for
Kiwi farmers, in the third round of the Rural
Professionals Fund. Rural professionals are
encouraged to team up with farmers to apply
for $75,000 funding to rapidly test innovative
ideas and share the results.

FIND OUT MORE
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NZARM CONFRENCE 2022
FUTURE NZ CATCHMENTS: MAKING SENSE OF THE COMPEX

Parliament Buildings, Wellington
17-19 October 2022

Register Now
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NEW SOCIAL CHANNELS
JOIN US ON LINKEDIN AND TWITTER
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