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Responses of Professor Cate Macinnis-Ng to Tribunal questions in Hearing Eight

1. Mr Prime asked Professor Macinnis-Ng which rare and threatened species
are being managed by the Department of Conservation, and how many trees

have been planted under the One Billion Tree Programme.

Rare and threatened species managed by the Department of Conservation

The Department of Conservation classifies the threat status of species into
categories ranging from “not threatened” to “atrisk” and “threatened”. Within the at
risk and threatened categories, there are additional groupings to indicate the current
and changing status of each species (see Figure 1). Information used to determine
the status of species includes current population size, predicted change in
population size in the future, past population change and some details about human
impacts on populations. Species with very small numbers are at the greatest risk of
extinction. Where there is not enough information available about a species, it may
be assessed as “data deficient”. Species that are small, difficult to find or live in
remote habitats are examples of species that are data deficient. Regular
assessments are required to keep the information up to date, especially for small
populations that may change quickly if there is an impactful event such as disease

outbreak or cyclone.
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Figure 1: The New Zealand Threat Conservation Categories. Screenshot from the

Department of Conservation website: https://www.doc.govt.nz/nature/conservation-

status/

The International Union for the Conservation of Nature (IUCN) also assesses threat
level for species at a global scale. This is known as the IUCN Red List

(https://www.iucnredlist.org/) and this categorisation uses a slightly different scale

but the concepts are similar. The IUCN categorisation also indicates if a population

isincreasing, stable or decreasing.


https://www.iucnredlist.org/

The DOC evidence of Ms Knowles indicated there are 542 species that fall into the
“nationally critical” category. This is the highest threat status below extinction. Of

these 542 species, DOC has active and adequate conservation for 279 species.

DOC has a repository of Threatened Species Recovery Strategies and Plans on their

website: https://www.doc.govt.nz/about-us/science-

publications/series/threatened-species-recovery-plans/. lconic species such as

kiwi have a long history of well-documented conservation (including the Kiwi
recovery plan 2018-2028, Kiwi recovery plan, 2008-2018, and the Kiwi recovery plan
1996-2006). Kakapo is another high-profile species that receives a lot of attention

because it is a positive conservation story (https://www.doc.govt.nz/our-

work/kakapo-recovery/). Itis more difficult to find information about less well-known

species but the New Zealand Threat Classification System database (administered
by DOC) provides access to information on species, reports and assessments on

their website: https://nztcs.org.nz/.

DOC also publishes information about the threat status of groups of plants and

animals: https://www.doc.govt.nz/about-us/science-publications/conservation-

publications/nz-threat-classification-system/. Examples of groups covered in these
reports include mosses, butterflies, amphibians and reptiles. Looking into these
reports in more detail shows there are consistently high levels of threat status across
different taxonomic groups. For instance, of the 491 bird species assessed in the
2021 report, “80 taxa' were assessed as being Threatened, 98 as At Risk, 37 as Not
Threatened, and 212 as Non-resident?, Coloniser, or Introduced and Naturalised.
Two taxa remain as Data Deficient, although both are probably functionally extinct,
with no accepted sightings in the past 5 years”

(https://www.doc.govt.nz/globalassets/documents/science-and-

technical/nztcs36entire.pdf).

"In biology, the term taxa is used for a group of organisms that are classified together as a biological unit.
In this context, it could be a species or subspecies.

2While resident taxa breed or spend most of their lives in New Zealand, non-resident taxa spend a
substantial portion of their life outside New Zealand. An example of a non-resident group is migratory
birds.
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Forvascular plants, of the 2844 taxa assessed in 2023, “6 taxa (0.2%) were assessed
as being Extinct, 409 (14.4%) as Threatened, 930 (32.7%) as At Risk, 1350 (47.4%) as
Not Threatened and 33 (1.2%) as Non-resident Native. A further 116 taxa (4.1%) were
assessed as Data Deficient (i.e. insufficient information was available to assess their
conservation status). Of the taxa assessed in this report, 339 (11.9%) have not been
formally described and/or named”

(https://www.doc.govt.nz/globalassets/documents/science-and-

technical/nztcs43entire.pdf). In the same assessment, 39 plant species were

identified as having vulnerability to climate impacts as a threatening factor.

Consistent with my reply evidence being focused on recommendations, | would like
to provide some additional context for this question. There is already a large number
of speciesinthe “threatened” and “atrisk” categories in Aotearoa and many of those
species are not currently being adequately managed. Looking forward, species-
based conservation is likely to have diminishing success. In coming decades, the
numbers of species with declining populations will increase as extreme climate
events including droughts, floods, storms and fires continue to get more frequent
and more severe. Exacerbating factors, including increasing numbers of invasive
species and more disease outbreaks will also continue to get place further pressure
on vulnerable populations, increasing species extinction. A recent global analysis
identified Aotearoa as one of the regions with the highest extinction threats, together
with Australia and South America (Urban 2024).3 In Aotearoa, terrestrial species are
particularly vulnerable because there is limited land for species to shift to before
they encounter the sea. Freshwater and alpine species, poor dispersers, and
species with small ranges or already at threat were the most vulnerable (Urban
2024). Since many species in Aotearoa fit these criteria, climate change extinctions

will be far greater here than almost anywhere else in the world.

With limited funds available for conservation, we need a paradigm shift in how
conservationis carried outin Aotearoa. One possibility is shifting away from species-

based strategies to focus on supporting thriving and resilient ecosystems that are

3 Provided with these responses as “B”.
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future-proof for climate extremes. This would mean a number of taonga species
would go extinct but as the cost of conserving species continues to rise, they may go
extinct anyway, especially if ecosystems are in a degraded state and do not provide
suitable habitat and food. At this pivotal time, it is particularly important that diverse
Maori voices are included in conservation decisions, planning and actions.
Addressing this crisis will require use of existing and expanding knowledge from a
range of areas, including matauranga, science and social science because without
healthy ecosystems, communities cannot flourish. This recommendation is
consistent with global efforts to include Indigenous communities in climate change
responses such as the inclusion of Indigenous Knowledge Systems in the
Intergovernmental Panel for Climate Change (IPCC) Assessment Round 7 for the first

time.

Number of trees planted by the One Billion Trees Programme

MPI has provided an ongoing count of progress towards the goal of one billion trees

by 2028 at this website: https://www.mpi.govt.nz/forestry/funding-tree-planting-

research/one-billion-trees-programme/progress-towards-planting-one-billion-

trees/tracking-planting-for-the-one-billion-trees-programme .

The current count (as at 10/6/2026) is 801 million trees planted.
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Screenshots collected from the MPI website throughout the duration of the One
Billion Trees project show how reporting has changed through time. The balance of
exotic and native species has also shifted towards more native species as the project

has progressed.

One Billion Trees has had some success, especially in later years as facilities and
techniques for planting native species at scale have expanded. Continuing this work
will have ongoing positive outcomes for communities, biodiversity and carbon
capture and storage. However, we need more work to ensure the best outcomes
possible in the long term. Putting trees in the ground and counting those numbers is

seen as an achievement but a growing number of studies are questioning the long-



term impacts of these actions. For instance, as agricultural land in China has been
planted with trees, areas of native forest have been cleared for agricultural
production, resulting in a loss of native forests (Holl and Brancalion 2020). Similarly,
decades of investment in tree planting in India did not increase forest cover or
improve livelihoods in a measurable way (Coleman et al. 2021). Under increasing
droughts, poorly chosen or poorly positioned trees can reduce catchment water
balance, exacerbating water scarcity issues (Holl and Brancalion 2022). Further

potential negative outcomes are shown in the diagram below.

For ongoing carbon storage, trees need to survival for decades but datasets on tree
survival in the One Billion Trees programme are scarce. Burli et al. 2026 looked at
three-year survival for a range of tree species at several sites with different planting
spacings. Survival varied with tree species, site and planting arrangement with
values ranging between 98 and 20% survival after planting. More work is needed to
identify which species survive best long-term and which will be best placed for

survival long-term as the climate continues to become more harsh.
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Figure 1 from Holl and Brancalion (2022) above shows successful outcomes and

unintended negative impacts of tree planting. Independent evaluation of the One

Billion Trees programme will confirm which positive and negative outcomes are

occurring.



2. Professor Williams then asked if there was any research data on the fire risk

to forests, particularly pine, in New Zealand.

Fire risk for forests has two components: the climate factors and the biotic factors.

Future climate analysis tells us fire weather will increase in parts of Aotearoa.
Consistent with the evidence of Professor Naish, higher temperatures and wind
speeds, and lower rainfall and relative humidity are likely to raise the risk of wildfire

(paragraph 59, original affidavit).

Grant Pearce of FENZ has been compiling fire climatology datasets for several
decades. This analysis looks at regional comparisons of fire risk to identify areas at
greatest risk of fire. The latest report ranked Marlborough as the most fire-prone
region with 41.5 days of very high, extreme and very extreme conditions for forest
each year (Pearce and Aguilar-Arguello 2023). As grasslands and shrublands are
more flammable than forest, these metrics increased to 58.9 and 295.1 days peryear
respectively. The table on the next page shows numbers of days with elevated fire

risk for other regions.



Table source: Pearce and Aguilar-Arguello 2023

Table 14. Ranking of regional fire climate severity based on stations included in the fire climatology analysis, using the average of rankings for long-term mean
Cumulative Daily Severity Rating (CDSR) and number of days of Very High, Extreme and VERY EXTREME (VH+E+VE) fire danger class for Forest (FFDC), Grassland
(GFDC) and Scrubland (SFDC). Canty = Canterbury, Wang/Man = Wanganui-Manawatu. The average length of record (years) and annual rainfall (mm) for each
region are also included for comparative purposes.

+E+ +E+ +E+
No.  Region N  LeMMOl ohop VERDG  GFDG | SFDC  Rainfal Rk  Rank  Rank  Rank  Average
(years) (days) (days) (days) (mm)

1 Marlborough 3 21.0 1236.3 41.5 58.9 295.1 637.0 10.3 10.3 3.0 3.0 6.7
2 EastCoast 2 42.0 647.0 16.5 336 265.3 1213.0 335 35.5 14.5 15.0 246
3 Mid-South Canty 8 228 981.8 27.2 25.2 2425 639.6 21.8 24.8 26.9 42.0 28.8
4 North -Canty 8 293 894.0 26.1 248 2427 7458 224 239 284 43.6 296
5  Wairarapa 5 274 650.4 17.5 36.7 234.0 1064.8 35.6 324 17.0 50.0 33.8
6  Hawkes Bay 6 252 627.8 18.4 17.5 243.9 1044.0 39.3 34.7 347 433 38.0
7  Otago 21 214 7311 20.9 171 241.6 644.7 37.7 36.1 37.2 43.7 38.7
8  Wang/Man 4 26.5 339.5 6.4 231 233.0 978.5 59.3 52.0 26.3 53.8 47.8
9  Nelson 2 42.5 392.5 8.3 15.7 224.6 1062.0 53.0 46.5 36.0 59.0 48.6
10 Wellington 4 415 411.0 76 0.7 249.3 1101.3 53.8 50.0 7.3 353 52.6
11  Northland 7 329 341.9 9.7 4.5 228.9 1329.3 58.6 47.3 58.0 514 53.8
12 Bay of Plenty 6 33.0 300.3 5.2 7.2 237.0 1365.3 66.0 56.2 51.3 49.0 55.6
13 Taranaki 4 355 348.3 8.1 37 221.7 1268.5 63.3 54.3 60.0 52.3 574
14  Auckland 6 30.2 285.0 36 39 2245 1261.5 66.5 59.8 60.2 64.2 62.7
15  Southland 6 32.0 290.0 4.1 8.6 189.9 1037.0 66.5 58.7 48.0 88.8 65.5
16 Waikato 5 23.0 256.6 45 0.5 213.0 1259.2 704 56.8 724 69.8 67.4
17 West Coast 3 423 68.3 0.1 1.7 141.0 2243.7 90.7 74.7 67.3 98.3 82.8
North Island 49 317 420.8 9.7 131 235.0 1188.5 54.6 47.9 46.6 48.4 49.4
South Island 51 30.2 656.3 18.3 21.7 225.3 1001.4 43.2 39.3 35.3 54.1 429
National 100 30.9 538.5 14.0 17.4 230.2 1095.0 48.9 43.6 40.9 51.2 46.2

For future risk, Melia et al. (2022)* assessed a combination of weather observations
and regional climate model projections to quantify wildfire risk in Aotearoa New
Zealand to 2100. They found fire weather will increase in future with longer fire
seasons and more intense fires. The approach used was based on the Canadian fire
weather index that includes temperature, rainfall, relative humidity and wind,
together with fuel moisture conditions. The moisture of vegetation strongly
influences flammability and in this study, Canadian pine was used as the model fuel
so results are highly informative for pine plantations. The study identifies the
emergence of a new wildfire climate in much of Aotearoa. These very extreme fire
conditions will result in large and ferocious fires unlike anything seen before in

Aotearoa.

In their words, the authors have said: “For the first time, we find that very-extreme
conditions that led to the devastating 2019-2020 “Black-Summer” fires in Australia
can occur in Aotearoa every 3-20 year for areas of the South Island (Mackenzie

Country, Upper Otago, and Marlborough).” They also stated: “Our findings have

4 Provided with these responses as “C”.



important implications for communities near pine forests, the Government's tree
planting plan to tackle climate change, and financial investment stored in plantation

forests.”

For the biotic factors, it is important to consider the fuel available for fires. Radiata
pine is far more flammable than native species. In my original affidavit, | indicated
the high flammability of radiata pine and pine’s ability to recover after fire as two

factors that increase the fire risk. From paragraph 16:

In a comparison of 13 conifers native to the Western United States, Fonda et al. (1998)
found P. radiata was amongst the most flammable of the species tested, with a ranking
of “highly flammable” and a fire return interval of two to four decades.® The cones are
serotinous, opening on exposure to heat, indicating fire adaptations that allow fast
recovery after fire. In a fire-impacted area in Chile, remote sensing analysis indicated P.
radiata was heavily invasive after fire (Leal-Medina et al. 2024). While similar events
have not yet been recorded in Aotearoa New Zealand, they are highly possible with the
wide distribution of the species and the low incidence of fire recovery adaptationsin the
New Zealand flora. A local assessment of the flammability of P. radiata placed it as
“moderately” flammable in a ranking of 60 native and exotic species (Wyse et al. 2016).
There are arange of native species that are likely to be less flammable than radiata pine,
with flammability rankings of “low” and “low-moderate” (Wyse et al. 2016). The branch-
based method used by Wyse et al. (2016) is useful for ranking the relative fire threat of
different species but is only one measure of the impact of an invasive species relative
to fire conditions. Perry et al. (2014) include species in the genus Pinus (including
radiata pine) in a selection of invasive species that are fire-adapted and “highly
flammable”. The only native species with such adaptations is manuka, which is an early
successional species. Most studies of field-based fire behaviour in Aotearoa focus on
gorse because it is highly flammable and therefore produces very destructive fires (e.g.
Melnik et al. 2024). However, general concepts of fire behaviour are reasonably well-

understood. Within a forest stand, a range of factors including species composition,

3 Fire return interval is the amount of time between fires. When fire return intervals are shorter, plants need
adaptations to allow them to regenerate between fires so they can persist. Two to four decades is a relatively
short fire return interval in comparison to intervals that were hundreds of years long in Aotearoa prior to human
habitation (as explained further below). Radiata pine has several fire adapations that native vegetation does not
have (seed release from cones in response to heat and fast-growing seedlings to fill gaps created by fire).
Radiata pine are therefore well-adapted to shorter fire return intervals than native trees.



vegetation condition (especially biomass moisture) and past disturbance history
influence fuel load and flammability (Ogden et al. 1998). Prior to human habitation, fire
ignition events were associated with volcanic activity and lightning strikes and
widespread fires were very rare (Perry et al. 2014; Wyse et al. 2018). Fire intervals were
centuries to millennia in forests of Aotearoa (Ogden et al. 1999) in contrast to the 20-40
year inter-fire intervals for radiata pine described by Fonda et al. (1998) so increasing
fire weather under climate change favours radiata pine over native species (Perry et al.
2014). While there is still much to learn about the flammability and vulnerability to fire
of native forest relative to pine plantations, it is clear that the risk of spread of radiata
pine into undesirable areas is elevated under fire conditions which are predicted to be
more frequent under future climatic conditions. Perry et al. (2014) indicated “fire-
adapted exotic species that pose potentially the greatest threat to indigenous
vegetation assemblages are long-lived, shade-tolerant, fire-promoting trees such as

pine and Acacia species.”

Consistent with the information above, the 2026 National Climate Change Risk
Assessment for Aotearoa New Zealand Priorities for Action Report mentioned fire 40
times. Ecosystems and Biodiversity, and Forestry, are listed as two of the top ten
significant climate-related risks and fire is listed as one of the main threats to both
these sectors (together with other climate-related risks including extreme weather
and drought). The overall consensus is that fire weather will be worse in future and
because radiata pine is particularly flammable, pine plantations increase the risk of
catastrophic fires. These fires will not only destroy carbon stored in pine plantations;
they will spread to destroy homes, marae and infrastructure. Large and intense fires
in pine plantations are also more likely to trigger large fires in native forest,
threatening biodiversity and carbon stores in these systems. If we do not prepare,
there will be substantial economic impacts and loss of human life is highly likely.
Urgent action is required to mitigate this considerable risk to biodiversity and

communities.
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