Appendix 11: Riparian Aesthetics
1.

Introduction
The high-level vision of the Guardians Establishment Committee for the Waikato
River is:

“Tooku awa koiora me oona pikonga he kura tangihia o te maataamuri”
“The river of life, each curve more beautiful than the last”
This indicates that enhancing aesthetics is an important part of restoring the river’s
mauri (life force). For Maaori, landscapes are part of a deep, intimate and familial
understanding and connection that has developed over many generations.
Comments made during hui (meetings) (NIWA et al., 2009) emphasised the
importance to Maaori of the aesthetics of the main stem of the Waikato between the
Taupoo outlet and the sea.
Mosley (2004) describes the main factors that combine to determine river aesthetics
as: landscape setting, riparian vegetation, water colour and clarity (see Section 3.4.3),
channel character and flow types (see Appendix 23: Hydro Dams and Appendix 26:
Significant Sites), visual diversity and the knowledge that the river is in a healthy state
(see Appendix 27: Engagement). However, riparian vegetation is arguably one of the
largest, manageable influences on river aesthetics and this is the focus of this
appendix. Other benefits of riparian management and where they are discussed in
this Report are summarised in Table 1.
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Table 1:

Riparian native revegetation key co-benefits apart from aesthetics.
Co-benefits

Comments

Diffuse contaminant inputs (N,
P, SS, pathogens,
agrichemicals)

Most important in smallest streams (zero (i.e., <20 ha
catchments for REC) and first order) that have most
stream edge length (Figure 6) (see Appendix 9: Farms).

Stream temperature control

Most important in small-medium streams (0–3 order,
<15 m wide) where canopy closure or high shade level
achievable.

Stream habitat (input of leaf
litter and wood, shade
managing nuisance growth of
instream plants, cover for fish,
whitebait spawning sites)

Most important in small-medium streams (0–3 order,
<15 m wide) where canopy closure or high shade level
achievable but also important along large rivers as cover
for fish and spawning for iinanga (whitebait) (see
Appendix 5: Tuna and Appendix 6: Whitebait).

Flood flow peak reduction

Forest/wetland vegetation increases resistance to flow
when riparian area inundated in storm flows, reducing
downstream flood peaks (see Appendix 24: Flow Effects).

Stream bank stability

Vegetation reinforces banks (see Appendix 9: Farms).

Terrestrial biodiversity

Increase plant diversity on pasture land and associated
increase in general biodiversity (birds, insects etc. see
Sections 3.5 and 3.6 of main Report)

Production and traditional
resources benefits

Pasture edge plantings of medicinal plants for livestock
browsing (e.g., flax for intestinal worm control);
traditional medicine plant resources; maanuka for high
value honey production; traditional art and craft
resources; reduced livestock losses through drowning;
easier livestock mustering; wind breaks and livestock
shelter during extreme weather.

rd

rd

The Riparian Management Classification (RMC) (Quinn et al., 2001; Quinn, 20091)
includes rating systems for riparian influences on stream recreational and aesthetic
values (Tables 2 and 3), developed from surveys of the public at large rural and urban
events that attract a broad cross-section of the community (Parkyn et al., 2003;
Parkyn and Quinn, 2006). The influences of riparian vegetation on recreation are
generally more important along medium-large streams (the opposite to influences of
diffuse contaminant inputs, that are greatest in low order streams) with access to
safe swimming, fishing and boating spots, and in areas of high human access, such as
urban streams and reserves. Overhanging willows and large wood can be hazardous
for boating, whereas native planting plays a particularly important role in enhancing
recreational use. Walkways, picnicking facilities (tables and seating), weed control
(especially blackberry and other invasives) and vehicle parking areas are all important
for enhancing recreational use. Angling use requires particular attention to riparian
planting design to provide both overhanging cover and low vegetation to allow
casting when fly-fishing. Poorly managed riparian areas that are overgrown by
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http://www.niwa.co.nz/our-science/freshwater/tools/riparian-management-classification
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weeds, such as blackberry, detract from aesthetics (Parkyn and Quinn, 2006) and
recreational use, through influences on access, and navigability and fishability.
Table 2:

The RMC rating guide for enhancing recreational use of stream/riparian area.
0

Riparian area covered in blackberry and other invasive weeds making stream
edge inaccessible and downstream passage in canoes hazardous.

1

Minimal natural vegetation cover along small streams (e.g., more than threemetre wide channels) that are relatively inaccessible and not used for angling,
swimming or boating on for walking areas (e.g., headwaters on farmland).

2

Native vegetation along small streams that are not used for angling or boating
on relatively inaccessible areas such as headwaters on farmland away; or
monocultures of exotic vegetation along streams and rivers used for fishing,
boating, swimming or walking.

3

Varied exotic vegetation or patchy native vegetation along streams and rivers
used for fishing, boating, swimming or walking.

4

Mix of native and exotic forest/wetland vegetation continuous along streams
and rivers used for fishing, boating, swimming or walking.

5

Native forest along streams and rivers used for fishing, boating, swimming or
walking.

Riparian management can enhance landscape aesthetics substantially by providing
vegetation diversity with ribbons of green within developed pastoral and urban
landscapes (Mosley, 1989; Mosley, 2004). Shrubs and trees have generally greater
aesthetic appeal than pasture grass, and native vegetation has more appeal than
exotic vegetation (Parkyn et al., 2003; Parkyn and Quinn, 2006) (Table 3). However,
aesthetics are landscape dependent (e.g., a tidy, park-like, appearance is valued by
many people in urban settings, but is less important in rural settings) and also vary
amongst individuals and with the purpose of the riparian planting.
This appendix reviews the current state of riparian vegetation in Waikato pasture
streams and the costs and aesthetic benefits of applying riparian management. It
draws on the Riparian Management Classification (RMC; Quinn, 2009) to define goals
and uses available information in GIS (geographical information system) databases
and from stream surveys conducted by Environment Waikato (EW) in 2007 (Storey,
2010).
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Table 3:

RMC rating guide for enhancing stream aesthetics
Rating

Description

0

Bare ground or covered in blackberry and
other invasive weeds.

1

Pasture with unconstrained livestock access to
the stream, no trees.

2

Fenced pasture grasses without livestock
access to the stream; or pasture with livestock
access and one to two types of exotic trees
(e.g., willows and/or poplars).

3

Varied exotic dominated vegetation; limited
livestock access.

4

Native shrubs or wetland is dominant
vegetation type.

5

Native forest is dominant vegetation.

Example photo
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2.

Methods
2.1

Assessing aesthetic condition of Waikato pastoral streams
To provide an initial assessment of the current state and restoration potential for the
Waikato River catchment streams the RMC rating systems above were applied to
information from Environment Waikato’s 2007 survey of riparian characteristics
along one kilometre long reaches at 310 sites (91 on dairy farms and 211 on drystock
farms) first to sixth order streams2 in pastoral land throughout the Waikato (Storey,
2010). These surveys did not include the main stem of the Waikato (seventh order).
In this analysis the data were examined for the following zones of the river (see
Figure 3.1 in main Report for locations bounding the zones):
•

Lower Waikato

-

downstream of Ngaaruawaahia (32 kilometres
surveyed).

•

Middle Waikato

-

from Ngaaruaawahia to Karaapiro Dam (10
kilometres surveyed).

•

Upper Waikato

-

from Karaapiro to Taupoo outlet (62 kilometres
surveyed).

•

Waipa

-

(70 kilometres surveyed).

The categorisation of riparian vegetation type used in the 2007 Environment Waikato
survey (Table 4) does not correspond directly with that in the RMC ratings (Table 3),
but nevertheless provides the basis for a preliminary assessment of current aesthetic
condition.
Percentage riparian vegetation cover data from the Environment Waikato 2007
survey were converted to stream lengths by scaling using the REC (the NIWA River
Environment Classification) stream length and the proportion of pastoral land cover
from CLUES (a GIS-based land use effects catchment model; Semadeni-Davies et al.,
2009).

2

Stream order is used to describe the size of a stream or river. Smallest streams are referred to as ‘first
order’. A ‘second order’ stream is formed at the junction of two first order streams, and a ‘third order’
stream is formed by the junction of two second order streams, etc.
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Table 4:

Description of categories in several parameters used in the Environment Waikato
2007 riparian survey (Storey, 2010) and RMC aesthetic scores (in brackets) assigned
(after Quinn, 20093; see Table 3)
Parameter

Vegetation type

Vegetation structure

2.2

EW Category
(RMC score
assigned)

Description

Woody native (4.5)

Predominance of native trees/shrubs.

Woody willow (2)

Predominance of willow species.

Woody exotic (3)

Predominance of exotic (non-native) tree and
shrub species.

Pastoral grass (1)

Consisting of low (<1m) grass and/or weed
species.

Native grasses (4.5)

Consisting of native grass species.

Forest

Tall dense vegetation, trees close together.

Treeland

>3m high, widely spaced trees with grass in
between.

Scrub

Low stature vegetation (<3m) and close
together.

Shrubland

Low stature (<3m), widely spaced, grass in
between.

Grasses

Grass including small, low-lying weeds <1m in
height.

Wetland

Raupoo (bullrush)/sedges.

Assessing aesthetic condition of main stems of the Waikato and Waipa Rivers
In the absence of available detailed survey data on the riparian vegetation along the
Waikato main stem (i.e., Taupoo to Port Waikato), the New Zealand Land Cover
Database 2 (LCDB2; 15 metre grid resolution, developed from satelite images in
2001) was evaluated to provide an initial categorisation of the vegetation layer in 15
metre wide bands on either side of the seventh order main stem of the Waikato River
and along the sixth order main stem of the Waipa between Otorohanga and
Ngaaruawaahia. Within this band the LCDB2 vegetation types were categorised and
summed for each of the Waikato River subregions.

2.3

Costings used in cost abatement calculations
Costs of riparian fencing, plants, planting and maintenance for a range of restoration
actions were calculated as per Table 5.
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https://www.niwa.co.nz/our-science/freshwater/tools/riparian-management-classification/RMCreference-manual.pdf
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Table 5:
Action

3.

Costs used in cost abatement calculations
Description of action

Costs

Comments

A

5 m wide native
revegetation buffer for
dry stock farm streams
currently having grass
riparian vegetation

$58,500/km for post and
batten fences ($18/m =
$36k/km stream) + 8 troughs
($250 ea) per km stream +
native PB2 grade plants @
2,500 stems/ha ($5 planted) +
maintenance to year 3
($8k/ha)

Minimum width buffers for
aesthetics requiring more
ongoing vegetation
maintenance and weeding
than 10 m wide buffers. Post
and batten fences needed to
exclude sheep.

B

5 m wide native
revegetation buffer for
dairy farm streams
currently having grass
riparian vegetation

$32,500/km for 3 wire electric
fences ($5/m = $10k/km
stream) + 8 troughs ($250 ea)
per km stream + native PB2
grade plants @ 2,500
stems/ha ($5 planted) +
maintenance to year 3
($8k/ha)

Minimum width buffers for
aesthetics requiring more
ongoing vegetation
maintenance and weeding
than 10 m wide buffers.
Electric fences needed to
exclude cows.

C

10 m wide native
revegetation buffer for
dry stock farm streams
currently having grass
riparian vegetation

$79,000/km for post and
batten fences ($18/m =
$36k/km stream) + 8 troughs
($250 ea) per km stream +
native PB2 grade plants @
2,500 stems/ha ($5 planted) +
maintenance to year 3
($8k/ha)

Optimal compromise width
buffers for aesthetics. Post
and batten fences needed to
exclude sheep. Wider buffers
particularly beneficial on
larger streams.

D

10 m wide native
revegetation buffer for
dairy farm streams
currently having grass
riparian vegetation

$53,000/km for 3 wire electric
fences ($5/m = $10k/km
stream) + 8 troughs ($250 ea)
per km stream + native PB2
grade plants @ 2500 stems/ha
($5 planted) + maintenance to
year 3 ($8k/ha)

Optimal compromise width
buffers for aesthetics. Electric
fences needed to exclude
cows. Wider buffers
particularly beneficial on
larger streams.

E

Willow removal then
fencing and native
revegetation as above

Appropriate options above +
nd
$14,000/km along 1st-2
order streams or +
rd
$24,000/km along ≥3 order
streams

Willow removal is cheaper per
km along small streams where
machinery can operate from
one bank (estimates pers.
comm. Bruce Peploe EW).

Results and discussion
3.1

Riparian vegetation cover of Waikato pastoral streams
The results of the Environment Waikato survey of streams in pastoral areas are
summarised by major subcatchments in Figure 1. Native grasses and native woody
vegetation occupied on average 3.4 percent and 8.5 percent, respectively, of pastoral
stream length (Figure 1A). This indicates that approximately 12 percent of stream
length would have RMC aesthetic ratings of 4 or 5 out of 5 (Table 3, Figures 2 and 3).
Pasture grass was dominant (54 percent; RMC aesthetic ratings of 1 out of 5) and
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exotic woody vegetation (33 percent, RMC aesthetic ratings of 2–3 out of 5)
subdominant (Figure 1A).
Forest and wetland vegetation covered about eight percent of the pastoral stream
length on average, but varied from three percent in the lower Waikato to 13 percent
in the middle Waikato (Figure 1B). Woody vegetation (including willows) cover
averaged 42 percent of the streambank (Figure 1A) but varied from 23 percent in the
lower Waikato to 57 percent in the upper Waikato (Figure 3). Woody vegetation also
tended to increase with stream order (Storey, 2010).
The actual river lengths by vegetation type are shown in Figure 2 for each of the four
Waikato zones. This provides an estimate of about 6,000 kilometres of stream (about
12,000 kilometres of streambank) that is currently in pasture that could potentially
be revegetation in native vegetation to enhance stream aesthetics.
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Figure 1:

Percentage of total bank length of pastoral streams covered by riparian vegetation of
different type and structure in the Waikato region survey in 2007. From Environment
Waikato survey data summarised in Storey (2010). See Table 4 for vegetation
category definitions.
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Figure 2:

3.2

Stream length of varying vegetation type along pastoral streams in different Waikato
River zones. Calculated using percentage streambank cover data in Environment
Waikato 2007 survey and REC of stream lengths, and CLUES pastoral land cover for
subregions. Note that streambank length equals twice the stream length. See Table 4
for vegetation category definitions.

Waipa and Waikato main stem riparian vegetation cover
The New Zealand Land Cover Database 2 (LCDB2) indicates that, in 2001, pastoral
grassland dominated the riparian vegetation along the main stem of the Waikato and
Waipa Rivers (Figure 3). The upper Waikato had almost as much native forest cover
as grassland and also has substantial riparian cover of exotic (predominantly pine)
forest and deciduous trees. Middle Waikato had 16 kilometres of riverbank in each of
urban parkland/open space and built up areas. LCDB2 indicates that the Waipa
riparian areas are particularly dominated by pastoral grassland.
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Figure 3:

Summary of LCBD2 information on riparian vegetation along Waikato and Waipa
River main stem sections in 2001. Note that streambank length equals twice the river
length.
However, visual inspection of riparian vegetation type using satellite imagery (Google
Maps) indicates substantially more tree cover than indicated by LCDB2 in Figure 3,
suggesting that the LCDB2 may be unreliable for identifying riparian vegetation
cover. For example, a visual scan indicated approximately 50 percent tree cover
along the Waipa below Otorohanga (predominantly as a single line of deciduous
trees), compared with eight percent estimated by LCBD2 (Figure 3). Similarly
scanning the satellite imagery for the middle Waikato section indicates less than 20
percent grassland (without any riparian trees) and a predominance of willows and
alders, whereas LCDB2 indicates 59 percent pastoral grassland (Figure 3). This
suggests that either the 15 metre pixel size of the satellite imagery used to derive
LCDB2 was too coarse to pick up tree vegetation that often occurred as a single line
of deciduous riparian trees or riparian land cover has changed substantially since
2001. The small (not statistically significant) change in vegetation between 2002 and
2007 in the Environment Waikato survey data (Storey, 2010) suggests that the coarse
pixel size is the most likely reason for the discrepancy between LCDB2 and the results
of the satellite imagery scan. Thus the LCDB2 data appear to provide only indicative
information on the relative amounts of different vegetation covers between subregions and a minimum estimate of riparian tree cover along the main stem reaches.

3.3

Aesthetic scores
RMC aesthetic scores for the four zones are shown in Figures 4A and 4B. These data
indicate considerable scope for enhancing river aesthetics through riparian
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management within the Waikato River catchment, where the overall weighted RMC
score was 43 percent. Aesthetic scores were low in the lower Waikato (catchment
below Ngaaruawaahia, excluding parts in the Auckland Regional Council region; RMC
aesthetic score is 34 percent) and middle Waikato (catchment between Karaapiro
and Ngaaruawaahia; RMC aesthetic score is 37 percent), intermediate in the Waipa
(RMC aesthetic score is 44 percent) and greatest in the upper Waikato (catchment
above Karaapiro but excluding Lake Taupoo; RMC aesthetic score is 53 percent)
(Figure 4B).
Stream bank length by riparian aesthetic ratings
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Figure 4:

Pastoral stream RMC aesthetic ratings (see Table 3) inferred from Environment
Waikato’s 2007 surveys of streams throughout the Waikato region (data summarised
in Storey, 2010). (A) Scaled by REC stream lengths, and (B) as percentages and overall
weighted percentage scores for pasture streams (Pa) and all streams (All) in the
Waikato River catchment and zones.
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3.4

Priorities

3.4.1

Stream size
The Guardians Establishment Committee’s high level vision statement indicates that
the Waikato River main stem is the key priority for restoration of the aesthetics. The
small size of zero to second order streams, and restricted access to them in rural
settings, reduces their use for recreation by the general public unless they are within
urban areas. Once streams get to about third order (e.g., Kaniwhaniwha at
Limeworks Loop Road, Figure 5) they are large enough to be more accessible and
suitable for swimming, kayaking and fishing using a variety of methods.
Consequently, after first prioritising the seventh order main stem Waikato River,
riparian vegetation restoration should then focus on third to sixth order streams and
rivers, with lesser emphasis on headwater zero to second order streams.

Figure 5:

3.4.2

Example of a third order Waikato stream (Kaniwhaniwha Stream upstream of
Limeworks Loop Road).
Stream vegetation type
The greatest aesthetic benefit is likely to be achieved by fencing and planting native
vegetation in riparian areas that have livestock access and pasture grass vegetation,
with the aim of raising the REC aesthetic score from 1 to 5 (Table 3), then replacing
willows with native plantings (raising RMC scores from 2 to 5). Care will need to be
taken to manage this transition to minimise damage as willows are replaced by
natives (e.g., by planting natives under willows before poisoning/removing the
willows where practicable).
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3.4.3

Implications for stream length
Analysis of the River Environment Classification (REC) database on stream length
distribution amongst stream orders (Figure 6) shows that the decision on which
stream sizes to target for restoration has significant implications for the total stream
length and therefore costs. The river includes 340 kilometres of seventh order
reaches (along the main stem of the Waikato, seventh order stream density is 0.2
metres per hectare), whereas the total length of third to seventh order streams is
4,448 kilometres (third to seventh order stream density is three metres per hectare).
The total length of REC mapped streams is 17,112 kilometres, equivalent to a stream
density of 15.5 metres per hectare. However, the actual stream length is
substantially longer than that mapped by REC because it does not plot streams until
they have a catchment over 20 hectares, which underestimates the length of
headwater streams. A comparison at Whatawhata of the stream density using the
REC data, the 1:50,000 scale topographic map (that does not included streams
shorter than 500 metres), and the field mapping gave stream densities of 14, 24 and
70 metres per hectare, respectively (Quinn et al., 2000). However, if the prioritisation
suggested above is applied (i.e., focusing on third to seventh order streams), the
exclusion of headwater streams from 1:50,000 scale topographic maps and the REC is
not an issue for restoring aesthetic values (although it has a big influence on the
stream length for riparian management to control diffuse contaminant inputs from
run-off and animal access).
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Figure 6:

Distribution of REC mapped stream length amongst stream of different orders within
the Waikato River catchment Study area downstream of Taupoo Gates.
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The percentage of the stream length surveyed by Environment Waikato (Storey,
2010) that is fenced was higher in the upper Waikato than elsewhere in the Study
area (Figure 7) and tended to be slightly higher along fourth to sixth order streams
than first to third order streams (Storey, 2010). Waterways classified as ‘drains’ in the
Environment Waikato survey had less than half the percentage fencing (15 percent)
than the first to sixth order streams (Figure 15 in Storey (2010)).
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Figure 7:

3.5

Variations in stream length fenced in 2007 amongst different areas of the Waikato
and Waipa catchments (from data in Appendix 5 of Storey (2010)).

Cost abatement curves
Costs were estimated for riparian fencing using post and batten fences (suitable for
dry stock farms) or three-wire electric fences (suitable for dairy farms), and
establishing native vegetation buffers of five or 10 metre widths, to about 58 percent
of the pasture stream length that has pasture grass and 6.4 percent that has willows
in the riparian area (Figure 8). Costs increase exponentially as the size of stream
included decreases from seventh order (i.e., main stem of Waikato) to first order as
defined by the REC (i.e., streams with a catchment are over 20 hectares).
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Riparian aesthetic cost curves - all REC stream orders
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Figure 8:

Estimated direct costs (fencing, planting, maintenance) of riparian vegetation
management to enhance stream aesthetics in the Waikato River catchment. (A) All
REC streams, and (B) third to seventh order streams included.
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Different fencing types and costs were used in these estimates for the 31.4 percent
of the catchment area in dairying (three-wire electric fences at $5 per metre) and the
24.5 percent in sheep and beef (post and batten fences at $18 per metre).
The actual fencing costs may be lower than these estimates if existing fences along
some grassed (unplanted) streambanks could be moved and upgraded to protect
native plantings. This is most likely to be possible on dairy farms where 52 percent of
total bank length was fenced in 2010 although 62 percent of streambanks were in
grass (Storey, 2010). Using these existing electric fences, or upgrading them (e.g., one
to three wires) would reduce the fence material costs that comprise 37 percent and
23 percent of dairy stream/planting costs for five metre and 10 metre wide buffers,
respectively. However, it is likely that this would only reduce the estimated costs by
up to 15 percent across all pastoral streams. Deer farms comprised only 1.2 percent
of the catchment area and were not included in this analysis.
Predictions of the aesthetic recovery that could be achieved through the
establishment of native forest in riparian areas of pastoral streams that are currently
in pasture grass or willows is shown in Figure 9. Predictions are shown with and
without weightings to reflect the greater aesthetic benefit of restoring riparian
vegetation on larger (high order) rivers and the greater need for wider (10 m) buffers
on larger streams (see Table 5).
100
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Figure 9:

Influence on the overall average Waikato RMC aesthetic score of native revegetation
of riparian buffers of different width (BW) along streams of different size (stream
order, SO) that are currently in pasture grass or willows. The SO and BW weighted
values (Table 6) reflect greater aesthetic benefit of restoring riparian vegetation on
larger (higher order) rivers and different influences of BW across stream orders.
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Table 6:

RMC aesthetic score weightings (based on professional opinion of Dr John Quinn)
applied in Figure 9 to reflect higher aesthetic benefits of native revegetation of
riparian buffers on larger (higher order) streams and rivers and differing benefits of
narrower (five metres wide) buffers on large and small streams

REC stream order
Size weights
5 m buffer width weights
(relative to 10 m buffers)

7th

6th

5th

4th

3rd

2nd

1st

7

5.5

4

2.5

1

0.7

0.45

0.7

0.7

0.7

0.8

0.85

0.95

1

The average aesthetic scores do not reach 100 percent in Figure 9 because it was not
considered cost-effective for aesthetic enhancement to change to native vegetation
the non-willow, exotic, woody vegetation (rated 3 out of 5 or in the RMC, Table 3)
that covering 30 percent of Waikato pasture stream banks in 2007 (Figure 1A).
Buffers of five-metre width are predicted to produce less improvement in the
average Waikato River pastoral stream than 10-metre buffers (Figure 9).
These improvements in stream aesthetics will take decades to centuries to be fully
realised as the riparian buffer vegetation grows and matures. Improvements will be
somewhat slower on large streams than on small streams because of the smaller
relative scale of the riparian vegetation to the stream size on large rivers. For
example, canopy closure over first and second order streams after native
revegetation is likely to occur within a decade of planting whereas this takes longer
as channel width increases (Quinn and Wright-Stow, 2008; Quinn et al., 2009).
However, significant improvements in aesthetics will occur with the exclusion of
livestock and associated faecal inputs and streambank damage and after about three
to five years post-planting when significant growth of plants will become apparent
(e.g., plantings in Figure 5). Implementation of riparian planting at the full catchment
scale is also likely to take at least one to two decades. This will be limited by the need
to upscale existing industry support (fencing, plant nurseries and plant maintenance)
to support catchment-wide riparian restoration. Replacement of willows with natives
will need to be done with care/over time at sites where these were planted for
streambank erosion control.
Riparian management involving riparian fencing without planting in the hope that
natural regeneration of natives would occur is unlikely to have significant aesthetic
benefits and, without careful weed control, may result in proliferation of weed
species such as blackberry that detract from recreational use (Table 2). Hence the
costs of this riparian management option were not calculated. The same goes for
single wire fencing to exclude cattle but not sheep from streams without planting.
This is not expected to alter the dominance of pasture grass riparian vegetation (due
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to continued sheep grazing of the riparian area) and hence riparian aesthetics will
not change greatly.
Cost-abatement plots based on the findings presented in Figures 8 and 9 are shown
in Figure 10. The calculated benefits to stream aesthetics are predicted to increase
steadily as treatments are extended from seventh to successively smaller order
streams (Figure 10). Although native revegetation of the main stem only affects a
very small proportion of the whole stream length (and therefore has a small impact
on the Waikato average pastoral stream weighted RMC aesthetic score (Figure 9),
this relatively inexpensive action (cost between $5 million and $8 million for 10metre buffers, Figure 8) would likely have a major impact on perceptions of the river
aesthetics as this is probably the most used part of the river.
450
A

Costs (M$)

400
350

5m on RMC 1

300

10m on RMC1
5m RMC1&2

250

10m on RMC1&2

200
150
100
50 Baseline
0
40

50

60

70

80

90

100

Pastoral stream average RMC aesthetic score
weighted by stream order and buffer width (%)

60
B
50
5m on RMC 1
10m on RMC1

Costs (M$)

40

5m RMC1&2
10m on RMC1&2

30
20
10

Baseline

0
40

50

60

70

Pastoral stream average RMC aesthetic score
weighted by stream order and buffer width (%)

Figure 10:

Estimated cumulative costs of achieving predicted average weighted RMC aesthetic
scores (weighted for stream order and buffer width) of Waikato pastoral streams
(i.e., once forest is established in 30–100 years post planting) achieved by applying
five- or 10-metre wide riparian fencing and native revegetation to streams that are
currently in grass (current aesthetic RMC is 1) or grass and willows (current aesthetic
RMC is 1 and 2). Estimates incorporate different fencing costs for the pastoral areas
in dairy and sheep and beef farming. (A) All REC stream orders, and (B) seventh to
fourth REC stream orders only.
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