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Ecosystem services research

« Spatially explicit models of ES indicators

* Decision-making tools for better matching
of land use with soil capabillity

« Build biodiversity into an ecosystem
service-based approach for resource
management




Ecosystem Services Classification

Tier 1

Tier 2

Tier 3

Qualitative measure
(narrative statement)

Quantitative measure per
ecosystem

Spatial variation within
ecosystem

Food: capture fisheries,
aquaculture, Wild food,
honey

Genetic resources,
biochemicals

Minerals

Disease\pest regulation
Pollination

Cultural: Aesthetic
values, recreation,
tourism, sense of
belonging

Food: crops

Water purification

Natural hazard regulation
Nutrient cycling

Soil formation and
maintenance

Primary production

Food: livestocks, crops
Fibre: timber, sheep wool
Freshwater: quality
(nutrient)

Physical support for
dwellings

Climate regulation
Water-flow regulation
Erosion control

Water cycling

Natural habitat provision




GIS framework

Input Indicator Ecosystem service

Ecosystems
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Climate regulation
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Nutrient loss Clean water provision

Timber production

Environment Food & fibre

Food production

Soll
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Ausseil et al (2013)
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Spatial optimisation of ES

Objective: Constraints:
n. |.<= 6573809 [kg/a]
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What's in the book

: Ecosystem services

. Analysis

Natural and managed ecosystems

TUSSOCK GRASSLANDS. 1

ECOSYSTEM SERVICES IN NEW ZEALAND’S INDIGENOUS TUSSOCK
GRASSLANDS: CONDITIONS AND TRENDS
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ABSTRACT: Indigenous vegetafion such as grassland provides a range of scrvices of varying valucs to humanity, depending on grass-
land type and degree of intactness. Understanding this complex relationship in a particular ccosystcm or related ccosystems is most
important and shouild be an inicgral component of environmental planning, To sct the scene, some historical aspects of the origins,
development, and's described

New Zeal

1o provide a background against which the ccosystem scrviecs that grasslands have o offer can be better understood. The ecosysicm

the

especially those of provisioning (biodrversity valucs): regulating (water production, pollinatin, biological control); cultural {cduca-

tional, scientific, recreational and

threass to

b v s (il comeraion ek, s somge mad q-qms\nm-\) The
and i

i ecds and inver-

tebrates, and climate change. We conclude by pointing out that indigenous grassland ccasysiems dchvu a mdrnngn of important

asa eritically imporiant public-gaod resourve.
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mrnnnumo»
nous vegelation provides a range of scrvices of

anying
fumctioning of compunents i integrated ccological m
The type and level of service incvitably varics among

e bt New Zealnds e grelinds <an comnbute
‘multiple services depending on grassland type and their degree
of intactncss. As the human population and associated land-use
pressures increase in New Zealand, many ecosystem services
provided by indigenous ecosystems are reduced and threatened.
f A "

o
component of environmental planning.

‘The normal fimetioning of most ccosystems provides many
tangible benefis 1o human well-being that arc usually sken for
‘granted by the geneml public unless they become obvious by @
sudden disruption or threatened failure. Most coosystem srvices

im the 18405 (Hollaway 1959; Mark 1993; Mark and MeLcnnan
2005) and this is frequently used as a conservation hascline.
Although debatcd. this bascline is somecwhat casicr (o csiab-
lish than a prehuman one of for example o 1100, However,
the biota of these grassiands before European seitlement essen-
tially comprised only indigenous biota. Morcover, the patterm is
consistent with overseas situations where, nlike New Zealand,
b I npacts on
the indigenous vegeration; thus, carly human activtics generally
favourcd non-woody, particularly grassland, vegetation bec:

of s generally greater adaptation to fire than the indigenous
‘woody flora (Ogden ct al. 1998).

However, the extent of grassland in this rain-shadow region
before Polynesian sealement continues 1o be the subject of
debote, much of it hased on the Central Otago region. A widely
held view considers that areas of low- to mid-altiude wssock
grassland, below the climatic treeline in the South Island rain-

camnot appropriatcly “public
good’, which adds to their isk of being ignored or inadverieatly
threatened. In addition, disturbing an ecosystem in a particular
munmnhmwm:ﬁm:dmcm

i Eoonpcn Aswcsmcod (20 provides
» movert  comsidenng oy servicts der

were derived from a waody, masily forest cover
that was removed by not-infroquent burning during the period
following Polynesian setlement about 750 years ago (MeGlone
2001; Wilmshurst et al. 2008; MeWethy et al. 2010). MeGlone
(2001) considered that in pre-settiement times grassland was
“mostly patchy within the woedy ccosysiemis, oceuning in
limited areas of droughty o low-nutrient soils and wetlands, or

or other disturbance”. However,

catcgorising. provi-
sioning (food, fibee, water, fucl, temporarity -
quality, climae, water flow, pollination, pestand

thet tional, cduca-

tiomal) and supporting (photosythesis, soil formation, nutricnt
cycling). In this chapter we address some of these catcgories
and outline the role of tussock grasslands in the major types of
New Zealand's indigenous grasslan.

NEW ZEALAND'S INDIGENOUS GRASSLANDS.
Historical aspects

tolerance of residual populations of a suitc of
woody taxa led Walker et al. (2003, 20043, b) to assume forest
would have covered the montanc and subalpine zones (Figure 1)
while ‘shrublands may have dominsied sbove the regional
trecline’. Walker ct al. (2003, p. 58) considered tussock

relevant only in the “alpine tussock-shrubland zone [which] is
restricted fo the highes! clevations in Central Otago ... [as on] the
summits of the 01d Man, Old Woman and Pisa Ranges, and the

at

1t has been well established prasslands prob-

e probably local arcas of
shallow ar pes iy . el

nd.

In the late 19905, the Department of Conservation initiated a

study of the impact of buming in tussock grassland as part of a

larger study investigating impacts of fire on the grassland vegeta-
Pearce 2009),

offire in tall tussock grassland. This provided an opportunity for
more intensive invertebate sampling. with some baseline infor-
mation on tussock grassland invericbrate biodiversity (Figure 4)
at the two sites sclccted for this study (Barmait ct al. 2005, 2006),
and examination of the extent to which introduced biocoatrol
agents have expanded their range from lower alttude pasture o
natural grassland ccosystems (Figure ). Comparative inverte-
brate work was carried out at two other native grassland sitcs, at
‘Cass and near the Tukino Skificld, Mt Ruapehu. These sites were
used in conjunction with the Otago sites 1o investigate impacts
on the invertebrate fauna from agricultural development (over-
al.

2012).

Fusther studies by Otago University students have added to
knowledge of tussock grassiand invericbrates (Figure 4). such
as information on invertebrate biodiversity of tussock shrubland
(Demik et al. 2001, 2002, 2003). \m versity of inscts along
a gradient of tssock grassland modification (Dixon 2004),
Colcoptera biodiversity ((nndm-n xey (m:ulmmdx and
associations with plants (Murmay 2001 2003,
2006y, plant-invertebeate ml.lnm\shxps(&m 2000y inverctrnes
of alpine patemed (Scatt 2007); and spiders in tussock
‘grassland (Malumbres-Olarte 2010).

THE
SETTLEMENT
‘Mark and Mcl (

pnxrm of the maor il e gty b il

ne (1840 bascline); this was a model exercise

e e o o s € I plan 10 assess the

current conservation status of the world's indigenous temperate
sslands.

resmarinfolium) ~ soow tussock. (Chionochizs rigida subep. amara)
rassland st 1300 metres n Ms Armstrong, Sooth Westland, associsted with
 cldefulvi soil, described in detal by Molloy and Blakemre (sec Mark

(5) Lowsslpine soow tussockherbickl, Gerrude Valley, Fiordland Nationsl

Pk, with largerlcaved Celmisia, Bulbinelle, Ranunculus and Anisoiome.
M pboto, J

“The New Zealand
offive major grassland types cstablished in the ecological litera-
ture by Cockayne (1928) and Wardlc (1991). These pattems are
described in Mark (1993), Mark and Dickinson (1997), and Mark
‘and McLeanan (2005). Three broad types of wide extent were
recognised: lowland to montane short tussock grassland, lowland
il
tussock grassland. Only the low-alpine grasslands were consid-
ered to be strictly natural or primary Figures 3c, 6a, b). In the
Nosth Island, the short tussock grassland, generally <50 cm tall,
‘occupied some drier inland arcas, and in the South sland, short
tussock grassland oceupied the lower slopes of the subbumid
intermontane basins of Marlborough, inland South Canterbury
(Figure 3a), and Central Otago (Figure 3b) below c. 800 metres

also less than 7 30
‘The dominant grasscs in rocent time have been Festuca novae-
zelandiae, Poa cita and locally Elymus apricus, but their role in
the carly post-European grasslands and details of the plant cover

erc probably more common (Wardle 1991). Festuca novae-
Seandiae and Poa cita aré rlatively unpaltable o, 4 el
of pastoral farming, both have increased and displaced more
palatable specics (Connor 1964; Mark 1993). Fescuc tussock
(F: novae-zelandiae) is only rarcly mentioned in carly accounts.
Montane to subalpine tal tussock grassland in many arcas was
do a which

FIGURE 7 Mixed lowsalpine red tussock (Chiomochioa rubra) grass—
shrublsnd, Toogariro National Park, 1450 m. AFM photo, Janssry 1970.

‘grows to 1.5 metres tall and has distinctive reddish to copper hucs.

It was extensive on the North Island volcanic mountains, where

limited areas near and above the climatic treeline have persisted

as a prominent feature on Mt Egmont (Clarkson 1986) and the

central Volcanic Plateau (Adkinson 1981; see Figure 7). Here, in

the absence of recent disturbance, indigenous and exotic shrubs
sthwick 1994)
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Value of some provisioning ecosystem services

Billion dollars
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ynopsis of the book

Urban Production Natural

Service Group
Service

Provisioning Cropland Exotic forest Forest Shrubland | Grassland Alpine Rare Wetland Estuary Lake River Marine

Crops
SN

Livestock
Capture fisheries
Aguaculture
Wild foods
Timber

Fiber

Biomass fuel

Thermal energy
Freshwater
Genetic resources

Biochemicals, natural 2
medications, and pharmaceuficals

Physical support for dwellings — — — —
Regulating Pasture Cropland Orchard | Exotic forest Forest Shrubland | Grassland Alpine Rare Wetland Estuary Lake River Marine
Air quality regulation

Climate regulation

Water regulation

Erosion regulation

Water purification and waste
treatment

Disease regulation

Pest regulation

Pollination

Natural hazard mitigation
Cultural Cropland

Amenity value

Recreation

Tourism

Sense of belonging
Supporting

Soil formation and maintenance

Provision of natural habitat free of
weeds and pests

. ) ) ) ) - _— Inprovement andior
Impertance far delivering servics -th -mmgn Wadium-low -LM Tendover last20years T Improdng /' Someinpromment +» Nonetchange v Somedeteroration | Detrioraion = SPERRCCSRCCT

Dymond et al, accepted




What have we learned?

* Improve riparian management
« Match land use with soil capacity

 Evaluate trade-offs between invasive
species and native biodiversity
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BEST: Biodiversity and ecosyste
services assessment ‘@

Anthropogenic drivers

Natural l |

drivers . . Scﬁtl:g nglecrjnemres;t
— Natural Capital Ecosystem services - Regional councils
- Landowners
- lwi and hapu
- Community
- Industry

Biodiversity

— > RA 1 - Building biodiversity-ES

Existing data and relationships \

understanding RA 3 - BEST framework: Participatory
approach to modelling, scenario

development and decision-making

Aocial evaluation

of the model(s)

» RA 2 - Dynamic modelling

Existing mpdels, land Eeoevetome Human
evaluation and biodive?'(sity & I’ES +—— behaviour and

decision-making tools el

- Spatially explicit
- Temporally dynamic
- Cross-habitat flows Economics
(outside

programme)

Biodiversity-Ecosystem Services Decision Making
Assessment (BEST) Framework



Linkages with decision-makers

Piloted ES approach with regional councils
Piloted ES review with 5 NZ companies

Science advice to the New Zealand
Natural Capital Assessment

Involvement at international level to IPBES
and ITPS




Innovative data analysis

Modelling Delivery Impact

e Interpretation * Access  Reporting
* Uncertainty e Visualization e Policy

e |nter- formation
operability e Practice

LRIS}

TS

— Improve harmonisation of spatial databases
(soil, land use, biodiversity) for reporting

— Model indicators of biodiversity and
ecosystem services

— Support environmental reporting and future
ES assessment
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