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Abstract

People who make decisions about natural resource management need accurate and reliable
environmental information. In New Zealand, the Ministry for the Environment (the Ministry) is
the agency responsible for national-scale environmental reporting. This includes reporting on
some aspects of the rural environment. Through regular assessment of 19 national
environmental indicators, spanning 65 different aspects of the environment, the Ministry
reports the well-being of New Zealand'’s land, water, air, oceans, and biodiversity, and trends
in selected pressures on the environment (transport, energy consumption and waste).
Environment New Zealand 2007, the Ministry’'s second national-scale state of the
environment report, presented the latest information on the environmental indicators,
including those of relevance to the rural environment (land cover, land use, soil health, soil
intactness of erosion-prone hill country, water quality and water availability). Satellite data
showed that land cover changed between 1997 and 2002, with native ecosystems and
pastoral land cover decreasing slightly, and the area in exotic forestry increasing. Land use
has intensified in both urban and rural areas. The latter includes an increase in intensive
farming, as well as an increase in stocking rates. Soils under cropped (horticultural) land and
agricultural land are generally in poorer condition than under other land uses, with higher
levels of compaction, build-up of nitrogen and phosphates, and lower levels of organic
carbon. Nutrient enrichment is affecting many of the water bodies in New Zealand. Water
quality is generally poorest in rivers and streams in urban areas, followed closely by those
within areas that are predominantly farmed. Two-thirds of New Zealand’s lakes are in natural
or partially developed catchments and are likely to have good water quality. The remainder
are in primarily pastoral catchments and typically have much poorer water quality. Between
1999 and 2006, the allocation of water in New Zealand increased by 50 per cent. This is
largely due to an increase in the area of irrigated land. In order to improve the quality and
breadth of national-scale environmental reporting, including reporting on the rural
environment, the Ministry has a number of initiatives underway. These include finalising a
National Environmental Reporting Framework, completing a review of Environment New
Zealand 2007, strengthening data-sharing arrangements with regional government and other
reporting partners, commissioning the collation and analysis of disparate data sets, piloting a
national environmental reporting forum, and creating a ‘blueprint’ for the third national-scale
state of the environment report scheduled for 2012.

Introduction

People who make decisions about natural resource management need
accurate and reliable environmental information. In New Zealand, the Ministry
for the Environment (the Ministry) is the agency responsible for national-scale
environment reporting (national-scale reporting). This includes reporting on
some aspects of the state of the rural environment.

In order to report national-scale information, the Ministry uses a core set of 19
national environmental indicators. These indicators span 65 different aspects
of the environment (variables) to reflect progress towards environmental
outcomes of national interest. The core indicators and variables are derived
from high-quality, statistically-sound national-scale data and are assessed
regularly over time to enable accurate reporting of trends.

Regular national-scale reporting is valuable in that it assists in identifying
major changes in the environment that are significant at the national level,



illustrates how rapidly these changes are occurring (i.e. benchmarks them
over time), and helps to identify how widespread these changes may be.
Regular national-scale reporting also helps to highlight where progress has
been made and where to prioritise management and funding effort.

National-scale environmental reporting is intended to complement - rather
than duplicate - environmental reporting undertaken at the regional and local
levels. Regional and local-scale reporting produce detailed environmental
information required for effective regional and local management responses.
National-scale reporting can help contextualise how regional and local
findings fit within broader national trends and patterns. National-scale
information can also be used to provide a comparative evidence-base for
policy and planning processes at all levels.

Further, national-scale environmental reporting is not intended to function as
policy prescription. As a quantitative diagnostic, such reporting is designed to
present accurate environmental information. In line with international best
practice, the national-scale reporting stands independent of the Ministry’s
policy analysis role. Other agencies consider the findings of this reporting in
the context of their own work.

National Environmental Reporting Programme

In October 2006, Cabinet agreed to a new national-scale, indicator-based
environmental reporting work programme. The decision to reinvigorate
national-scale environmental reporting is consistent with the recommendation
by the Organisation for Economic Co-operation and Development (OECD)
(2007) that New Zealand put in place a centralised programme of
environmental reporting to provide a national picture of environmental trends.

Building on the Ministry’s earlier Environmental Performance Indicator
Programme (1996-2002), the new environmental reporting programme
regularly reports on the well-being of New Zealand’s land, water, air, oceans,
and biodiversity, and trends in selected pressures on the environment
(transport, energy consumption and waste). The programme also delivers
five-yearly national-scale state of the environment reports, with regular
updates of the national set of indicators and variables in the interim.
Environment New Zealand 2007 (Ministry for the Environment, 2007a), New
Zealand’s second national-scale state of the environment report, is the first
product to be delivered under the new work programme.

To carry out its reporting functions, the Ministry works with a number of
reporting partners to access national-scale data. This is because many of the
selected indicators and variables link directly to aspects of the environment
that are monitored by other government departments, regional authorities and
unitary authorities, and Crown Research Institutes.



Current State of the Rural Environment

Launched in January 2008, Environment New Zealand 2007 presented the
latest information available to report on the national environmental indicators
and variables, including those of relevance to the rural environment (land
cover, land use, solil health, soil intactness of erosion-prone hill country, water
quality and water availability). Relevant findings of the report are discussed
below.

Land

The national environmental indicators used to assess the health of the New
Zealand’s land are land cover, land use, soil health and the soil intactness of
erosion prone hill country. Healthy land will store water, nutrients and
agrichemicals, provide a habitat for a huge range of organisms, filter water
and be resilient when put under pressure by changes in land use and or
climate (Sustainable Land Use Research Initiative, 2008).

Native ecosystems, agriculture and exotic forestry are New Zealand’s largest
land covers (Ministry for the Environment, 2007a). Satellite imagery provides
for the analysis of land-cover. Currently, there are only two complete national
data sets available for such analysis. These are from the Land Cover
Databases 1997 and 2002 (known as LCDB 1 and LCDB 2 respectively).
Between 1997 and 2002, native ecosystems and pastoral land covers have
decreased slightly and the area covered by exotic forestry has increased
(Table 1).

Table 1: Changes in the land cover of New Zealand b etween 1997 and 2002

Land-Cover Class 1997 Area Percentage | 2002 Area  Percentage | Change in
(Hectares) oftotal land | (Hectares) oftotal land | area

area (%) area (%) (Hectares)
Exotic forest 1,822,300 6.79 1,961,800 7.31 139,500
Exotic shrubland 370,900 1.38 363,300 1.35 -7,600
Native vegetation 6,485,400 24.18 6,483,100 24.17 -2,300
(including mangroves)
Native vegetation 5,263,400 19.62 5,248,500 19.57 -;,90
Other native land cover 1,588,400 5.92 1,589,100 5.92 0 70
Primarily horticulture 413,000 1.54 417,400 1.56 4,500
Primarily pasture: High-| 8,985,200 33.50 8,885,800 33.13 -99,400
producing exotic
grassland
Primarily pasture: Low- | 1,678,100 6.26 1,652,300 6.16 -25,800
producing grassland
Artificial surfaces 215,000 0.80 220,500 0.82 5,500
Total 26,821,600 100 26,821,600 100

Note: Figures are rounded to the nearest 100 hectare.
Source: Ministry for the Environment (2007a).

Environment New Zealand 2007 also reports that land use has intensified in
both urban and rural areas. This includes an increase in the area of land used
for intensive farming, as well as an increase in stocking rates. While the total
area of New Zealand in pasture has decreased since 1972 (it is now just




under 40 per cent of New Zealand’s total land area), land in dairy pasture has
been increasing.

Further, in 2006, the national dairy herd had grown by 1,729,185 (50.3 per
cent) since 1990 (Figure 1). Over the same period, the national deer
population had also increased by 610,710 (62.6 per cent). Meanwhile, the
national population of beef cattle had decreased by 154,161 (3.4 per cent)
and the national sheep population by 17,754,192 (30.7 per cent).

Figure 1: Livestock numbers in New Zealand, 1990 - 2006
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This intensification in agriculture has led to an increase in fertiliser use, water
use, and greenhouse gas emissions. The increase in fertiliser use and water
use is addressed in the following section.

The significant increase in the national dairy herd has contributed to growth in
greenhouse gases such as methane produced from enteric fermentation. In
2006, emissions from agriculture were 37.7 megatonne of carbon dioxide
equivalent (Mt CO;-e), an increase of 5.2 Mt CO-e since 1990 (Ministry for
the Environment, 2008b).

The total area of exotic forestry cover has increased by around 8.0 per cent
(139,000 hectares). However, the rate of new planting has decreased and
replanting rates have tailed off (Figure 2). In 2006, 5000 hectares had been
planted in new forestry. This is a decrease of 93,200 hectares (94.9 per cent)
from the area planted in 1994.

In 2004, a new trend of not replanting exotic forestry after harvesting became
apparent. The area replanted in exotic forestry was 31,900 hectares in 2005.



This is a decrease of 7,700 hectares from the area of 39,600 hectares
replanted in 2004.

Figure 2: New planting and replanting of exotic for  estry, 1990 - 2006
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Monitoring under the “500 Soils” project (Sparling and Schipper 2004) and
data collected by other reporting partner's shows that there have been
changes over time to the health of New Zealand soils. The 500 Soils project
compared the properties of soils under arable cropping, mixed cropping,
drystock pasture, dairy pasture, tussock grasslands, exotic forestry and native
forestry land uses. Soils under cropped (horticultural) land and agricultural
land are generally in poorer condition than under other land uses, with higher
levels of compaction, build-up of nitrogen and phosphates, and lower levels of
organic carbon (Table 2). Compaction increases surface run-off and reduces
nutrient uptake by plants. Soil compaction can be caused by farm animals
treading on pastures, and vehicle traffic and cultivation on cropland. The
degree of compaction can be indicated by the macroporosity of the soil, the
lower the macroporosity, the greater the compaction. Low macroporosity was
found on a large proportion of monitored pasture soils (Ministry for the
Environment, 2007a.)

Nitrogen and phosphate are applied to farmland (in the form of fertiliser) to
stimulate pasture or crop growth. Some forms of nitrogen maybe reaching
saturation point in the topspoil under dairy pasture (Ministry for the
Environment, 2007a). The level of nitrogen and potentially mineralisable
nitrogen (the form of nitrogen readily available for plant uptake) were greater
under pastures than under any other land use. Average levels of nitrogen in



dairy soils were 60 per cent higher than in soils under native forests and 82
per cent higher than in soils under tussock grasslands (Table 2). Phosphate

levels were also high under some dairy farming soils.

During the 1990s, hill country erosion eased in some regions. Between 1997
and 2002, there was a 36,400 hectare reduction in pasture on erosion-prone
hill country at the national level. This was due to some pasture on erosion-
prone land having been planted into exotic forestry or left to revert to scrub.
About 10 per cent of New Zealand is classed as severely erodible (Ministry for
the Environment, 2007a).

Table 2: Soil properties under the 500 Soils Projec

t, arranged by land categories

Soil property Arable Mixed Drystock  Dairy Tussock Exotic  Native
cropping cropping pasture pasture  grasslands forestry forests
(N=44) (N=67) (N=58)
(N=17) (N=142)  (N=127) (N=20)
Mineralisable | 56 70 128 160 88 63 100
nitrogen
(Hg/cn)
Total carbon | 40.7 37.6 50.8 66.9 38.3 46.4 56.5
(mg/cn?)
Total nitrogen | 2.32 3.13 4.29 5.92 2.62 2.99 3.48
(mg/cn)
pH in water 6.17 6.17 5.75 5.74 5.61 5.36 5.36
Olsen 49 44 19 44 16 10 11
phosphate
(ng/cnr)
Macroporosity | 14.7 9.3 13.3 10.1 15.6 25.6 9.3
(%viv)
Notes:

(1) The number of sail sites is indicated by “N”.
(2) pg/cm® = micrograms per cubic centimetre.
(3) mg/cm?® = milligrams per cubic centimetre.

Source: Sparling and Schipper (2004).




Water

A healthy lake, river or stream is one that closely resembles its natural
unmodified state. Primarily, this means water that is clean, free of pest weeds
and algae and of sufficient quality to sustain native ecosystems and up-hold
human values (e.g. recreational and cultural values).

Water quality is generally poorest in rivers and streams in urban areas,
followed closely by those within areas that are predominately farmed. The
level of nitrogen and phosphorus are included in the suite of chemical and
biological variables used to indicate the quality of our freshwaters. While
nutrients such as nitrogen and phosphorous are essential to aquatic plant
growth, excessive concentrations can lead to algal blooms and an
overabundance of aquatic weeds. This in turn can reduce oxygen levels, the
pH and the visual clarity to a point that threatens the well-being of in-stream
flora and fauna and compromises many other qualities of the water body.
Monitoring data from 33 major rivers in New Zealand indicates that over the
last two decades, levels of nitrogen and phosphorus have increased. The
median levels of nitrogen and phosphorus increased by 0.5 to 1 per cent per
year in the period from 1989 to 2006. This reflects the impact of non-point-
source pollution, such as animal effluent and fertiliser run-off. Furthermore,
monitoring data suggests that rivers with already high levels of nitrates (the
dissolved, plant available form of nitrogen) are getting worse more rapidly
than less nutrient-enriched rivers (Figure 3). These rivers are typically found in
intensively farmed catchments.

Figure 3: Level of nitrate nitrogen in rivers with the highest concentration (95 "
percentile) in the national monitoring network 1989 - 2005
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There have been some improvements to the quality of water in rivers in New
Zealand over the last two decades. Most notably, organic wastes from point
source discharges have decreased (improved). This includes discharges from
wastewater treatment plants, meatworks and farm effluent ponds. Other
aspects of water quality in our large monitored rivers, such as visual clarity,
temperature, and dissolved oxygen have remained largely static.

Two-thirds of New Zealand’'s lakes are in naturally or partially developed
catchments and are likely to have good water quality (Ministry for the
Environment, 2007a). The remainder are in developed catchments and are
likely to have much poorer water quality. Figure 4 compares monitoring data
from lakes in pasture and natural catchments. Levels of total nitrogen and
total phosphorus and algae are 4 to 6 times higher (i.e. worse) in lakes in
pasture catchments.

Figure 4. Comparison of average values for water q  uality variables in lakes in pasture
catchments and lakes in natural catchments, 2004- 2 006
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Like those in urban areas, rivers and streams in pastoral areas also have high
levels of bacteria (E. coli) relative to waterways in natural catchments. E. coli
bacteria indicate the presence of faecal material in the water and therefore an
increased risk of digestive and respiratory system diseases among people
who come into contact with, or drink, the contaminated water (Ministry for the
Environment, 2007a). Table 3 shows that about two-thirds of monitoring sites
in pastoral catchments have bacteria levels that exceed guideline levels for
safe swimming.

Table 3: Concentration of Escherichia coli bacteria in rivers and streams in catchments
with different land uses (1997 — 2002)

95" percentile Sites exceeding guidelines
(E.coli per 100 ml) (%)
Natural 209 29
Pastoral 1179 67
Urban 2558 85

Source: Ministry for the Environment (2008a) .

By international standards, freshwater in New Zealand is plentiful in supply.
The total amount of freshwater per person exceeds that in almost 200 other
countries. However, total water use in New Zealand equates to two to three
times more water per person than most other OECD countries. Between 1999
and 2006 the allocation of water in New Zealand increased by 50 per cent.
This is largely due to an increase in the area of irrigated land. Irrigation uses
nearly account for 80 per cent of all allocated water in New Zealand.

Figure 5 shows the water allocated from surface water sources relative to the
mean annual low flow of rivers. The figure highlights the geographical
variation in water availability and demand with catchments in the drier, east
coast regions being under the most pressure. The Canterbury region alone
accounts for over half of all water allocated in New Zealand (Figure 6).




Figure 5: Allocation of surface water as a percenta  ge of average annual flow of rivers,
2006

Source: Adapted from Ministry for the Environment (2006)
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Figure 6: Changes in allocation and irrigated area between 1999 and 2006
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Future Work

The Ministry has a number of initiatives under way to improve the quality and
breadth of national environmental reporting. These include:

- Finalising an Environmental Reporting Framework to guide
national-level reporting on the state of the New Zealand
environment.

Reviewing the Environment New Zealand 2007 report to assess
whether it met end-user needs.

Piloting a national state of the environment reporting forum
Strengthening data-sharing arrangements with regional government
and other reporting partners.

Developing a ‘blueprint’ for the 2012 state of the environment
report.

Producing a comprehensive state of the environment report every
five years, based on a core set of national environmental indicators.
In the interim, produce regular (in many cases, annual) updates of
the national environmental indicators.

Producing other occasional reports and surveys on selected
aspects of the environment.

A number of other initiatives to support national-scale environmental reporting
are also in train with other agencies. For example, the Ministry is working with
the Ministry for Research, Science and Technology to explore how the
science, research and technology sector can better support the specific needs
of national-scale environmental reporting.

The Ministry is also working with data providers (reporting partners) to
improve the availability of national-scale data. For example, one of the
reasons Environment New Zealand 2007 does not report on more aspects of
biological health of our freshwaters is due to the difficulty in pulling together
nationally available and consistent bio-monitoring data. The Ministry is trying
to rectify this and other such data anomalies.

The Ministry is also working to increase the accuracy of national-scale data.
One such project, aims to use satellite mapping from the Land Use and
Carbon Analysis System (LUCAS) to produce an update of the Landcover
Databases. In time, this will develop 22 years’ worth of land cover information
for the whole of New Zealand.
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