
Maintaining River Morphology Through Policy:
a Case Study from the Ngaruroro Water Conservation Order

Overview

Environmental policy in Aotearoa is increasingly providing specific direction to reduce the impacts of nutrient and sediment pollution, over-
abstraction of water, flow regulation, and climate change on rivers. However, direction to protect river morphology or physical habitat is vague
at best, despite its connection to ecosystem health. For example, while the National Policy Statement for Freshwater Management (2020) sets
out direction such as Policy 7 (“The loss of river extent and values is avoided to the extent practicable.”), Policy 9 (“The habitats of indigenous
freshwater species are protected.”), and Policy 13 (“The condition of water bodies and freshwater ecosystems is systematically monitored over
time…”), and sets out ‘habitat’ and ‘natural form and function’ as values of rivers, it does not prescribe how these outcomes should be achieved
or how these values should be measured and protected.

In 2017, an application for a Water Conservation Order (WCO) on the Ngaruroro River (in Hawke’s Bay, Aotearoa New Zealand) was publicly
notified. The applicants (Forest & Bird, Fish & Game, Jet Boating NZ, Whitewater NZ, & Ngāti Hori ki Kohupātiki) sought (among other things)
recognition and protection of what they considered 'outstanding' river habitat for native birds in the ‘lower’ section of the river, based on the
braided character of the river in that section. The applicants sought protection of this value, and the character of the river, in their draft WCO
through a narrative provision that would allow "[no] more than minor effect[s]" on the morphology of the channel.

Methods

We calculated the average channel width, braiding index, and area of unvegetated bar in
three distinct reaches of the lower Ngaruroro River in 2010/2011, 2014/2015, and 2019/2020
(Table 1). We used aerial imagery from the Land Information New Zealand (LINZ) Data Service
to map the Ngaruroro River and QGIS to do this.
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Reach 1
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An example of how the active channel width was measured to calculate the
average channel width (Reach 1, 2014/2015).

An example of how the extent of braiding was measured to calculate the braiding
index (Reach 1, 2014/2015).

Ngaruroro River at Maraekakaho (Reach 3, 2019). 

However, through subsequent Environment Court proceedings environmental planners determined this wording "[did]
not meet good drafting principles because [‘no more than minor’ is] unclear and open to interpretation” (JWS, 2020). 

In response, we (led by Forest & Bird, as one of the co-applicants) analysed changes in the Ngaruroro River over time to
determine background levels of adjustment in its morphology under existing management conditions – and therefore
what degree of change could be considered 'more than minor' – using the 'Natural Character Index’ (Fuller et al., 2020).
Results of this analysis were then translated into a proposed quantitative provision for the WCO in expert evidence. A
further iteration of this provision – whereby no activity causing a change in those measurements beyond a certain
percentage would be permitted – was then presented to the Court through closing legal submissions.

While the Environment Court ultimately recommended a WCO for the lower river, it
rejected our proposed provision in its most recent (2022) report. However, we consider
this approach is still useful for the monitoring, and potentially for the protection, of
‘habitat quality’ and ‘natural form and function’ in other freshwater policy. For
example, it could be could be adapted for upcoming regional plan changes to monitor
and protect ‘habitat’ and ‘natural form and function’ as values of rivers to give effect
to NPSFM (2020).

Average channel width is defined as the width of the wetted channel and the active gravel bars (devoid of
vegetation) combined. It was measured using the line tool in QGIS, with lines drawn perpendicular to the
channel at regular intervals down the river.
The braiding index was calculated using Brice’s index, which states that the extent of braiding is ‘twice the
total length of the bars within the reach divided by the mid-channel reach’. These were measured with the
line tool in QGIS.
Area of unvegetated bar was calculated by tracing the general habitat composition of the riverbed in QGIS
at each time period with the shape tool and then summing the area of the ‘unvegetated’ shapes. A full
analysis was undertaken where the riverbed was classified as either wetted channel, lightly vegetated bar,
densely vegetated bar, or unvegetated bar. (Area of unvegetated bar was particularly important given this is
the habitat type braided river birds use for nesting etc.)

The methods used to assess each of the variables is described below:

We then calculated the ‘Natural Character Index’ using this data. That is, we took the values of each variable in each year and divided them by the value for that same
variable in the previous time period, thereby establishing a ratio of now:then. E.g., (width of channel now) / (width of channel then) = 900m / 1000m = 0.9. This would
suggest the width of the channel has been decreased by 10%.

Finally, we used the maximum percentage changes recorded across each of the variables and all of the time periods to proposed a maximum allowable change to each
of the variables, which could be included in the provisions of the potential WCO.

If you'd like to read the proposed WCO provision that resulted from this analysis, just ask Tom. 
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