
Forum on Public Policy 

1 

 

Habitat Restoration: An Aspect of Sustainable Management 
H. R. Thorpe, Research Fellow, Department of Civil and Natural Resource Engineering, 

University of Canterbury, New Zealand 
 

Abstract 
Christchurch, New Zealand was colonized by British settlers, with substantial organized migration beginning in 

1850.  In pre-European times the area where the city is located was swampy and the colonists made early efforts to 

drain the land.  The present drainage system is focused on the three small urban rivers Styx, Avon and Heathcote 

which are spring fed and run clear and steady except when transporting storm water.  The city and riparian areas 

have been extensively altered with introduced vegetation replacing native species and channelisation of the smaller 

waterways.  This has had significant effects on the river ecosystems and maintenance is costly. 

In the past 12 years the city authorities have developed an asset management plan which broadens the 

concept of urban river management beyond the purely utilitarian drainage function.  A multi-valued approach to 

management is now applied, the values considered being: landscape, ecology, recreation, culture, heritage and 

drainage. 

Clearly costed management plans incorporating social objectives and restoration of natural values together 

with the traditional drainage function results in feasible, sustainable management which in the long term is likely to 

be cheaper.  The benefits are to both people and wildlifeðthe native birds and the whitebait are returning! While 

management of Christchurchôs rivers is a miniscule issue on the world scene there are some useful general principles 

to be drawn from the case study. 
 

Introduction  

The city of Christchurch, New Zealand is located on the eastern side of the South Island and has a 

population of around 340,000 (2006).  It is not widely known that New Zealand was the last 

significant temperate land mass to be peopled, the first Polynesian migrants arriving from 

Hawaiki (Probably in the region of Tahiti) about 700 years ago.  This has only recently been 

confirmed by carbon dating of rat bones and rat-gnawed seeds, since prior to human activity the 

only mammals in the land were two species of bat. 

There was sporadic activity by Europeans involved in whaling and sealing from the last 

years of the 17
th
. century but large-scale settlement by Europeans did not begin until after the 

Treaty of Waitangi in 1840 signed between the British Crown and many (but not all) of the tribes 

and clans of the indigenous Maori people. 

Christchurch the largest city in the South Island, in the province of Canterbury, 

experienced the first significant wave of European migration in 1850 with the arrival of ñthe first 

four shipsò carrying settlers from England.  It is said that it was an ambition of these settlers to 

create a ñnew and better Englandò and they set about the task with great vigour. 

The site of Christchurch is close to the port of Lyttelton but separated by a significant 

barrier, the ñPort Hillsò, over which the settlers trudged and from which they could look down on 

their future home and the Canterbury Plains spread out beyond.  Unfortunately much of the land 

designated for Christchurch by the organizers of this first migration was swampy and one of the 

early tasks was to drain these and begin farming productively. 
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Figure 1.  A comparison of swamp areas in Christchurch in 1856 and 2006 

 

As with any city the stormwater system was built around the natural drainage the core of which 

for Christchurch were the three small spring-fed waterways Heathcote, Avon and Styx.  
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Figure 2.  An example of changes in riparian vegetation on the River Avon from 1863 to 2003 

 

The spring water providing the base flow in the urban rivers originates from the 

Waimakariri River just north of Christchurch (Figure 3) and by the time the water enters these 

waterways it has been filtered through kilometers of gravel and is sparkling clean, creating a 

special character much loved by the citizens.  In their original purely spring-fed state these rivers 

would rarely have flooded and still seldom create trouble, but  the creation of a modern urban 

storm-water system designed to remove water as quickly and efficiently as possible has made 

things worse both from the point of view of flooding but also of water quality, both impacting the 

river ecosystems.  Nevertheless the rivers are nearly always attractive to locals and tourist with 

the Avon, which flows through the heart of the city, having iconic status. 

With them, the early settlers brought the things most loved from England in order to make 

a living and recreate their homeland as nearly as possible.  This meant animals and plants 

together with technology to transform the landscape.  They also brought attitudes which tended to 

ignore, undervalue and brush aside things indigenous to the land, including the Maori people. 

Over the next 150 years the cityscape developed and evolved a particular character which led to 

the comment that it was ñmore English than most English citiesò.  A consequence of this was that 

the indigenous flora and fauna faded into the background against the dominant ñEnglishò 

landscape and while this attracted much favourable comment there was a growing sense of 

imbalance and loss, especially of the wetlands. 
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Figure 3.  The Christchurch urban area and rivers. 

 

At the same time the developing city and stormwater flows were creating flood problems 

in the lower catchments, especially the Heathcote, which required significant engineering works.   

A major re-think in the early 1990s led to a new river, wetland and drainage management 

philosophy (Watts and Greenaway, 1999) which encourages managers and designers to work 

with natural features and processes in the landscape.  A new design guide was published 

(Christchurch City Council, 2003) that supports holistic management of waterways, wetlands and 

drainage systems, recognizing all values- ecology, landscape, recreation, heritage, culture- as 

well as drainage.  It is non-prescriptive, encouraging consideration of alternative solutions.  A 

natural consequence of the new design philosophy is that the work is developed by a multi-

disciplinary team which may include landscape architects, planners, environmental scientists as 

well as engineers.  A multi-disciplinary workshop developed a methodology for assessing the 

desired ñlevel of serviceò for the streams and from this the long term cost/benefit implications of 

staying with the traditional single focus on drainage compared with the approach of designing to 

achieve all values.  The results of this comparison are shown schematically in figure 4.  (Watts R. 

H. and Greenaway R. J., 1999) 
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Figure 4.  A comparison timeline of costs and values between the traditional single valued engineering 

approach to waterways management and the new multi-value design philosophy. 

 

In New Zealand the heritage and culture aspects are enriched by the blending of the Maori 

and English traditions and ways of thinking.  In fact such consideration and adequate consultation 

with the local tribe (iwi) is required by our major environmental legislation, the Resource 

Management Act (RMA), 1991.  Consultation with other local citizen groups and stakeholders 

who may be affected by proposed works is also a critical part of the new way of operating. 

The stated purpose of the RMA is to ñpromote the sustainable management of natural and 

physical resourcesò.  It is an enabling act and at the time was regarded as world leading as it was 

the first to provide a mechanism for managing the quality of land, air and water under a single 

law.  (NZ Ministry for the Environment, 2006)  Although it is scheduled for amendment it has 

cross-party support and will continue.  An outline of the operation of the RMA in the context of 

this paper is given in figure 5. 
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Figure 5.  The evolution of the Christchurch City Council waterways, wetlands and drainage guide under the 

New Zealand Resource Management Act (1991). 

 

 

Habitat restoration 

There is a large difference between merely enhancing the water way or wetland landscape and 

really restoring the habitat.  In fact it is probably more realistic to speak of ñrehabilitationò rather 

than ñrestorationò, the implication being that full restoration of a degraded urban waterway 

environment in the face of continuing discharge of stormwater is not possible.  Nevertheless the 

experience of Christchurch City is that very significant enhancement can be achieved at 

acceptable cost. 

The visible results of this multi-valued design approach are, of course, mostly above 

water level, i.e. the reshaping of banks, meanders, changes to riparian vegetation and the response 

of both water fowl and other birds to these.  On the whole the public are very supportive of the 

changing appearance of our rivers although there are some anglophiles who still see little benefit 

or beauty in indigenous plantings. 

The changes from the original vegetation of the 1850s to the present are typified in figure 

2 and the present intention is to restore the original as much as possible. 

This may be by simply planting suitable native species on open banks or in wetlands or it 

may require significant landscaping to remove a timber box-drain, slope the banks, plant, lay 
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rocks and gravel where appropriate, introduce logs etc to provide cover.  In addition, where 

channels were straightened, a natural meander pattern is re-established. 

 
Figure 6.  Before and soon after redevelopment of Frees Creek, St Albans, Christchurch. 

 

Opportunity is also taken where possible to design new wetlands, soakage areas and swales associated 

with major urban roading projects or industrial developments. Some significant improvement of storm 

water runoff quality happens in these features and flood peaks are also reduced. 
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Figure 7.  Development and planting of a wetland for storm water management from a new industrial zone. 
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Figure 8.  Development and planting of a storm water soakage swale associated with road realignment in an 

older suburb. 

 

As of 2008 some 48 km of channels had been treated out of the total length of 270 km of water 

ways.  (or 416 km including artificial open drains) (Meurk C. D.and McMurtrie S; 2006) 

In those areas first planted i.e 10-15 years ago the visual impact of the work is quite striking 

(figures 6; 7 and 8).  With careful selection of species originally growing in these areas the 

restoration is remarkably rapid. 

Aesthetics aside, how effective thus far is the work in actually restoring ecosystems? 

 

Ecosystem responses 

 

Invertebrates 

Invertebrates are near the bottom of the aquatic food web and are most sensitive to water quality.  

Over the last 25 years the richness and diversity of invertebrates in the Avon River was noted to 

have declined markedly (Robb, J. A.1992,).  More recently, surveys of five tributaries over a five 

year period have been reported (Suren A. M.and McMurtrie S., 2005).  In terms of positive 

response to habitat restoration results thus far have been mixed (Table 1) 
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Response Jacksons Nottingham Papanui Smacks Steamwharf

variable

Taxon zero zero zero  beneficial zero

richness

EPT richness zero zero  beneficial beneficial×2 zero

% EPT zero zero zero zero zero

% snails negative×3 zero negative×2 negative×3 zero

% worms beneficial×2 zero beneficial×2 zero zero

MCI zero zero zero zero zero

QMCI beneficial×3 zero beneficial×2 zero zero  
 

Table 1.  Invertebrate response to channel restoration in five streams over five years.  (Adapted from Suren and 

McMurtrie, 2005) 

 

 

  The reasons for this lack of response are not understood but it is postulated that the area of the 

habitats restored thus far is too small within the overall river systems, these habitats are too 

isolated or that water quality is still too poor as a result of storm water runoff.  Another factor 

may be that the copper, lead and zinc have been found to be very high on the thin-film coating 

pebbles, much higher than in the water column. (Suren, A. M.; McMurtrie, S.,2005)  This is 

where the invertebrates graze. 

 

Fish 

Twenty-one fish species have been recorded in Christchurchôs rivers ((Suren, A. M.; Elliott, A. 

2004) including three ñiconicò fish species:, whitebait (5 Galaxias sp), eel (2 Anguilla sp.) and 

brown trout (Salmo trutta). The brown trout is an introduced species and the other two are native.  

ñNew Zealand whitebait comprise the migratory juveniles of five species of native Galaxias   The 

most abundant of these is the inanga, Galaxias maculatus.ò (Taylor M. J. 2002).  Whitebait are 

highly prized and taken by fine-mesh net fishing in the spring as the juveniles return to fresh 

water after spending several months at sea, following a mostly autumn spawning in the tidal 

reaches.  Spawning occurs a few days after the full or new moon ie near high spring tides, when 

suitable riparian vegetation upon which to deposit eggs is submerged.  During subsequent lower 

(neap) tides the eggs mature above water while protected from aquatic predators and hatch when 

next submerged by spring tides, the larvae then floating out to sea to develop.  Habitat restoration 

for whitebait consists primarily of identifying the spawning areas, which are restricted to a part of 

the tidal zone where the salinity is appropriate (Taylor, M. J. pers. comm.).  After the juvenile 

whitebait return they mature in the freshwater reaches of the rivers and benefit from riparian 

habitat restoration along with other fish species.  The mature fish are known by their Maori name, 

inanga. 

Restoration (and creation) of whitebait spawning habitat has been done with encouraging 

results in terms of identifying more and larger spawning zones, but continuing maintenance will 

be needed to ensure that invasive grasses, which whitebait will not spawn on, are kept in check. 

The two species of eels in New Zealand are designated short finned and long finned and tend to 

occupy different river habitats.  Both species are found in the rivers of Christchurch.  Eels were a 
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major food for Maori throughout New Zealand but especially so for those living around 

Christchurch and points further south in pre-colonial times, because of the difficulty of growing 

food crops in the colder parts of the country. 

Pre- and post-restoration surveys of restored reaches of four tributary streams (Suren, A. M.; 

McMurtrie, S.; OôBrien, L, 2004) indicates a generally positive response to restoration, although 

the short finned eel did not always respond well. (Table 2) 

 

 
 

Table 2.  Density of fish per 100 m2  in control and restored sections of four streams.  Bolding indicates significant 

difference.  (P < 0.05) in fish densities.  (Suren et al, 2004). 

 

Brown trout numbers in these rivers have not been reported but counts of spawning redds 

in the upper reaches of these rivers and their tributaries have noted a decrease with a move to 

spawn in the mid reaches of the rivers. (Taylor, pers. comm.)  This is probably due to fine 

sediments eroding from new housing developments in the upper catchments and covering the 

clean, open gravels there in which redds are dug.  This may have a detrimental effect on trout 

numbers. 

 

Birds 

Good data exists for bird numbers on or around the waterways and wetlands (Crossland, pers. 

Comm..)  5-yearly surveys of an 8.5 kilometre length of the Avon River began in 1993 and data 

for the ducks are plotted in figure 9. 


