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Executive summary
The state of Canterbury’s water resource over the winter through to the start of spring (to
October) 2006 is reviewed.
Central parts of the Canterbury plains and foothills received generous winter rainfalls; some
areas of Central Canterbury received well in excess of their average for June to September
(inclusive). These high rainfalls are expected to occur approximately once in 20 years.
However, Kaikoura, North Canterbury and South Canterbury received less than average
rainfall.
The high rainfalls were reflected in the river flows, especially in the coastal spring-fed
streams. Nearly all of the foothills rivers in both North and South Canterbury exhibited
median or greater flows for this period. Lowland streams dependent upon upstream
contributions to the groundwater system from foothills streams and rainfall over the plains
were at median to greater than median flows for the June to September period. Alpine
rivers, dependent upon northwest rainfall, had median flows. The winter rain caused some
lowland streams to flow for the first time in months.
Soil moisture levels on the North and Central Canterbury plains and foothills exhibited higher
levels than average for the winter and spring and some were barely in deficit. In South
Canterbury, soil moisture levels were lower, reaching as low as 50% of storage. These
lower soil moisture levels, especially in September, initiated the localised onset of irrigation
several weeks earlier than usual.
Projections for October to December 2006 prepared by NIWA and the New Zealand
Meteorological Service, for the Canterbury high country, foothills and plains are for normal or
below normal rainfall, with below normal available soil moisture for the foothills and plains.
Alpine rivers are expected to have normal flows while foothills and lowland streams are
predicted to be below normal.
Over most of the Canterbury Plains, groundwater levels, except in some deep aquifers, are
currently at mean to above mean values, and record highs have been recorded in many
regions this last winter. South Canterbury displays average to below average groundwater
levels.
Regionally, many groundwater levels were low at the end of last irrigation season, but the
dominant effect responsible for the current groundwater levels was the generally wet 2006
winter, which provided abundant recharge. Despite this recent snowfall and rain, there was
locally little impact on groundwater levels in the deep aquifers.
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Surface water resources

1.1 Rainfall
1.1.1

Rainfall trends for winter and early spring 2006

Data from ECan’s telemetered rain gauges (Figure 1.1) were used to assess rainfall
quantities and trends for the June to September (winter and early spring) inclusive 2006
recharge period. Although most of the gauges have more than 15 years of record, the
variation of the record lengths between the gauges does imply some bias in the result
presented. Data from other agencies include: two long-term automatic rain gauges, at
Lincoln and Winchmore (operated by the National Institute of Water and Atmospheric
Research [NIWA]); three long-term manually read rain gauges, at Hapuku, Waipara (Wattle
Grove) and Duntroon (operated by the New Zealand Meteorological Service [MetService]);
and two sites with shorter records, at Le Bons Bay (MetService) and Cheddar Valley (NIWA),
which were also included in this analysis.
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Figure 1.1

Location of telemetered rainfall sites and manual rain gauges with longterm records
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Figure 1.2

June to September (inclusive) 2006 total rainfall as a percentage of the
long-term average total June to September rainfall (No data for
September at Waipara Met site)

For each of the telemetered rain gauges, Figure 1.2 shows the June to September
(inclusive) 2006 total rainfall as a percent of the average total June to September rainfall for
the site.
The Kaikoura area had around 80% of rainfall expected. North Canterbury had below
average rainfall at round 60% of expected. Rainfall was about average through Central
Canterbury (Ashley – Rangitata including Banks Peninsula) apart from the Central Plains
and Banks Peninsula. The rainfall in the alpine areas (i.e. Arthur’s Pass, Mistake Flat and Mt
Cook) displays only a small deviation from average. This can be attributed to the northwesterly events over the winter, especially in September. In South Canterbury, the rainfall
totals are all below average with most below 60 percent of the long-term mean. Two sites of
note are Sunny Peaks (near Kurow) and Duntroon, both of which received less than 40% of
the long-term mean rainfall for the winter. Figure 1.3 shows the rainfall data spatially across
the region.
Almost half of the total rainfall for June-September, for most sites, fell in June. An exception
is for the alpine sites, which have a more even distribution across the four months.
From the Standardised Precipitation Index1 (SPI) analysis (Appendix A) it can be seen that
June, July and August were at near normal conditions at all sites apart from the two sites on
the Central plains (Lincoln and Winchmore). September was dry across the region apart
from Arthur’s Pass. See below for more information on the SPI.

1

McKee, TB, Doesken, NJ, and Kleist J. 1993. The relationship of drought frequency and duration to time scales. In
th
Proceedings of the 8 Conference in Applied Climatology, 17-22 January, Anaheim, CA. American
Meteorological Society: Boston, MA; 179-184.
For more information on the Standardised Precipitation Index see www.drought.unl.edu/whatis/indices/htm
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Figure 1.3

1.1.2

Geographic distribution of June to September 2006 rainfall anomalies

Rainfall trends 1997 to 2006 using SPI

The Standardised Precipitation Index (SPI) presented in Appendix A shows rainfall
anomalies over a range of time scales from one to 12 months for each of six sites distributed
over the region (Figure 1.1). The selected sites have long records and the minimum length
(see Appendix A) is 58 years. The long period enables wet and dry periods to be
characterised by their severity (deviation from normal), persistence and spatial variation.
The tables show several years of the last 10 with lower than average precipitation in eastern
areas, as evident from the analysis of Hapuku, Waipara, Lincoln, Winchmore and Duntroon
rainfalls. The most severe drought conditions, affecting all five stations, occurred from late
1997 to early 1999, but drought also occurred consistently across the region in 2001. Dry
spells are indicated in 2002/2003 for Hapuku and in 2003 for Duntroon.
The analysis of Arthur’s Pass rainfall demonstrates sequences of above-normal rainfalls in
the last ten years. This differentiates alpine areas from the eastern part of the region and
suggests that rivers fed by rainfall in this region have had relatively high flows. For example,
1998 was a particularly wet year for Arthur’s Pass.
The one-month SPI values provide an indication of particularly wet or dry months. In the
Kaikoura area, the Hapuku site analysis indicates that June, July and August were at near
normal conditions, whereas September was moderately dry, thus suggesting cumulative
rainfall over the winter period was near normal. At the Waipara site, an indicator site for
North Canterbury, the data up to the end of August suggest near normal conditions also, but
without the September data a complete picture cannot be made. Both Lincoln and
Winchmore (Mid-Canterbury indicator sites) show June to be moderately wet, with near
normal conditions for July. Lincoln had a moderately wet August, with September being
extremely dry. Winchmore had near normal conditions for the late part of the winter. For the
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Duntroon site the June-September period had near normal conditions. However, while the
four months preceding September are in the normal range, they have negative SPI values,
indicating a cumulative dry period over a longer time-scale at the Duntroon site. The Arthur’s
Pass site has one-month SPI values that are consistently in the normal range.

1.2 River flows
Winter and early spring flow records for a range of catchments across the region have been
analysed. Figure 1.4 shows the median river flows for June to September 2006 as a
percentage of the long-term median June to September flow. Figure 1.5 shows the
catchment areas shaded according to the percentages, providing a spatial comparison. The
median is preferred over the mean flow because the mean is often much larger than the
median due to the influence of a few large floods, representing a much smaller proportion of
flow conditions.

Figure 1.4

June to September 2006 median river flows as a percentage of the longterm median June to September flows

Winter and early spring river flows across the region do not consistently reflect the winter
recharge, with most sites experiencing median to above median flows with the exception of
alpine-sourced rivers (i.e. Waiau, Hurunui, Waimakariri, Rakaia, Rangitata and Ahuriri) which
generally had flows that were slightly below median. Flows in the foothills rivers of North
Canterbury, particularly Waipara, Ashley/Rakahuri and Selwyn/Waikirikiri exhibited flows
slightly above the long-term median. For the representative lowland rivers with a high
groundwater component, namely Selwyn/Waikirikiri at Coes Ford and Doyleston Drain, the
flows were above the long-term median flow. In particular for the Selwyn/Waikirikiri at Coes
Ford, the flows for this year are 170 percent above the long-term median. This is in stark
contrast with the flows at the same time last year; Selwyn/Waikirikiri at Coes Ford then had
flows that were 35 percent of the long-term median. Bank Peninsula streams also had higher
than median flows; both Kaituna and French Farm had median flows of at least double the
long-term median flow.
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Figure 1.5

Geographic distribution of June to September 2006 flow anomalies

Figure 1.6 shows the median monthly flows for this year compared with the long-term
median monthly flows for sites on five selected rivers: Ashley River at Gorge (North
Canterbury foothills), Avon at Gloucester St (Lowland Stream), Selwyn River/Waikirikiri at
Coes Ford (Central Canterbury lowland, spring fed), Rangitata River at Klondyke (Central
Canterbury alpine) and Pareora River at Huts (South Canterbury foothills).
From these plots it can be seen that Ashley/Rakahuri at Gorge, Selwyn/Waikirikiri at Coes
Ford and Pareora at Huts had higher than average median flows in early winter, due to the
higher rainfall in early June. These flows then dropped back to the long-term median flows,
and in the case of Ashley/Rakahuri at Gorge and Pareora at Huts the flows dropped to below
the long-term flow in September. Flows in the Avon were below average until the end of July.
Because this river is spring fed, flows did not respond immediately to the early winter rainfall,
it was not until August and September that flows exceeded the monthly average. The
Rangitata at Klondyke was well below long-term monthly median flow, with slightly higher
than normal flows in April and June, but mostly in the normal range.
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1.3 Water balance
The difference between rainfall accumulation and potential evapo-transpiration accumulation
provides a general indication of how wet or dry the region is now compared with past years.
If rainfall is greater than the potential evapo-transpiration there is an ‘accumulated surplus’
for the period considered. If rainfall is less than potential evapo-transpiration there is an
‘accumulated deficit’. In the situation of accumulated surplus, rainfall that is not lost to evapotranspiration contributes to surface runoff, drainage and to soil moisture and groundwater
recharge. This typically occurs during the winter months.
The impacts of past months on the three-month accumulated water balance, as at midOctober, were considered for eight sites across the region for which NIWA supply rainfall
and potential evapo-transpiration data. The information is sourced from NIWA’s ‘Climate
Explorer’, available by subscription on the Internet (see: https://secure.niwa.co.nz/climateexplorer/home.do). Plots are presented in Appendix C.
The Kaikoura area water balance shows July and early August to be slightly above average
for that time of year. However, there was a drop to below average water balance in late
August that continued through September. October saw the water balance returning to
normal levels.
Data for the site at Culverden show the water balance since late June to be above normal,
dropping slightly to average levels in August. September levels were still below average and
tended to continue in that direction into October. At Rangiora the beginning of July saw the
water balance to be normal. August levels moved to be slightly above average. Then in
September the levels dropped to below average. In early October there was a sharp rise to
above average levels.
Sites at Darfield, Lincoln and Winchmore display a similar trend. The water balance was
above normal at the beginning of July and August. In September the levels dropped to below
normal levels. At the beginning of October there is evidence of a recovery in the water
balance levels at all three sites; both Darfield and Lincoln levels rose to and above normal
levels, while Winchmore rose to a normal level.
The water balance in South Canterbury has been below average since the beginning of
August according to data from sites at Tara Hills (Omarama) and Waimate. Levels at the
Waimate site showed above average in July, but since the beginning of August plotted a
lower than average trend. In the beginning of September there was a recovery of sorts to
normal levels, but this has dropped away since then. Tara Hills shows a similar trend, but
without the recovery in September.
Time series of modelled soil moisture levels display trends consistent with the water balance
conditions outlined above, and the SPI values displayed in Appendix A. Below normal soil
moisture conditions occurred at most of the sites, particularly in September and early
October. All sites reached field capacity over the winter period but only for brief periods.
Soil moisture levels at all sites except Culverden, Waimate and Tara Hills displayed some
recovery to a slightly higher than normal beginning in early October. An overview of soil
moisture conditions for the whole country on 8 October is presented in Figure 1.7, together
with the conditions at the same time in 2005, and the long-term mean for 8 October. This
figure indicates the soil moisture levels occurring over much of the Canterbury region were
wetter than normal except for the lower Waitaki area.
These lower soil moisture levels resulting from a generally drier than normal September,
initiated the localised onset of irrigation several weeks earlier than usual.
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Figure 1.7

12

Soil moisture deficit in the pasture root zone at 8 October (right)
compared with the deficit at the same time last year (centre) and the
long-term average on 8 October (left). The water balance is for an
average soil type where the available water capacity is taken to be
150 mm. (Source: ‘Climate Explorer’, NIWA)
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2

Groundwater resources

2.1 Groundwater recharge
Groundwater recharge from rainfall is recorded at the six lysimeter sites shown in Figure 2.1.
With the exception of the Winchmore site, which was established in the 1950s, these sites
have operated since 1999, having been installed with the dual objectives of supplying data
for a FRST-funded research project on natural recharge and establishing a long-term
recharge monitoring network.

®
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Figure 2.1

Recharge monitoring (lysimeter) sites

Two of the monitoring sites (Northbank and Donkers) record the influence of irrigation: the
remaining four sites provide a measure of dryland recharge as summarised in Table 2.1.
Over the year ending September 2006 recharge has been significantly above average for all
sites but Winchmore.
2006 recharge
(mm)

Average (19992006) (mm)

% of average

Christchurch Airport

239

144

166%

Lincoln

173

87

199%

Hororata

301

212

142%

Winchmore

190

179

106%

Site

Table 2.1

Summary of rainfall recharge monitoring results for the 12 months
ending September
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2.2 Groundwater levels
This section deals with the current state of the groundwater resource in the Canterbury
region. For ease of use, in this report the Canterbury region has been divided into several
smaller areas outlined in full later in this chapter, these being:
•
•
•
•
•
•
•
•
•

Kaikoura plains
Waipara/Omihi/Amberley
Ashley - Waimakariri plains
Christchurch - West Melton
Central plains
Rakaia - Ashburton plains
Ashburton - Rangitata plains
Rangitata - Opihi
Pareora - Waitaki

Groundwater level records are presented in Appendix B through the use of envelope plots.
An envelope plot is a summary graph that has been created to display two years of data in
one plot, and to indicate how present groundwater levels relate to past measurements. An
example of an envelope plot of bore L36/0092 (see Figure 2.11 for location), which has more
than 50 years of measurements, is illustrated in Figure 2.2 below.
The left vertical axis indicates the level of the groundwater in metres below ground. The
bottom horizontal axis is a year’s time scale in months, in this case from December 2005 to
November 2006. The blue line indicates the levels measured over the last year, with the
most recent reading, on or about 20/10/06, indicated. The green line represents data from
the same period in 2004-05 plotted for comparison. Water levels that fall within the white
area of the plot are within one standard deviation of the mean groundwater level for each
month, so in theory approximately two-thirds of all readings will be within this range. This
white area represents the ‘normal range’ expected in groundwater levels. The light green
and pale orange shaded zones are between one standard deviation of the mean and the
maximum or minimum recorded for each month. Water levels within this zone indicate that
levels are either high or low compared to the normal range. The boundary between dark red
ad pale orange, and light and dark green shaded areas respectively indicate levels
representing the minimum and maximum recorded in an individual month at each bore.
Hence for mid October 2006, the groundwater level at L36/0092 (Figure 2.2) was at
-51.22 m, which was 0.5 metre higher than what it was in October 2005 (-51.72 m), and
close to the lowest reading ever for October. The highest recorded reading in an October is
around –27 m below ground level, and the average is about -40 m.

2.3 Overview of Canterbury groundwater
2.3.1

Long-term groundwater level trends

Bore L36/0092 (Courtenay Road), lies in the upper zone of the Central Plains, between the
Selwyn and Waimakariri rivers (see Figure 2.11 for location). L36/0092 penetrates a deep
aquifer, and due to its distance from the Selwyn and Waimakariri rivers is recharged largely
by rainfall. Because of this rainfall recharge source, and the long-term record of
groundwater levels available (since 1951), bore L36/0092 has been a good indicator of
overall climate-induced groundwater level trends but has become increasingly affected by
groundwater abstraction.

14
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Figure 2.2

Example envelope plot, bore L36/0092, Courtenay Road (60.6 m deep)

Figure 2.3

Long-term hydrograph of L36/0092, Courtenay Road (60.6 m deep)

Groundwater levels were relatively stable from 1951 to the mid 1960s, when levels began a
steady downwards trend, bottoming out in the early 1970s. These recovered to highs in the
late 1970s. Other lows have been experienced in the mid 1980s, the late 1980s to early
1990s, and present lows that have been established since 1999. From the long-term record
it can be seen that groundwater levels over the last year were at lows similar to or lower than
those of the early 1970s. Increased abstraction in recent years is likely to be having an
impact on summer and winter groundwater levels in this, and other Canterbury wells. In the
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past, groundwater levels have generally followed the recharge trends. A year of very low
recharge will generally lead to low groundwater levels (i.e. 1969 and 1982), and years of
high recharge lead to elevated groundwater levels (i.e. 1978, 1986 and 1992). With the
onset of large scale groundwater abstraction, groundwater levels have declined to levels
lower than those attributed to climatic effects alone.

2.3.2

Regional groundwater levels

The state of groundwater levels in October 2006, as shown in the envelope plots in Appendix
B, varies spatially, as shown in Figure 2.4 for shallow aquifers (<30 m depth), and in Figure
2.5 for wells in deeper aquifers (>30 m depth). In these two figures, red circles indicate very
low levels for October when compared to the October mean (corresponding to the boundary
of the lower red area in the envelope plots). Orange circles denote below average (pale
orange in the envelope plots), green denotes average, light blue above average, and dark
blue very high groundwater levels.
Shallow aquifers generally display average to above average groundwater levels except in
Kaikoura and North Canterbury, and in South Canterbury.
For moderate to deep aquifers, average to above average levels are recorded in most areas.
In deep aquifers, over most of the central Canterbury Plains, groundwater levels are
currently similar to those experienced the same time last year, commonly close to record
lows in many regions.
Many groundwater levels were low at the end of last irrigation season; the dominant cause
for current low groundwater levels was inherited from the very dry 2005 winter which
provided very little recharge. In the winter of 2006, the early winter snowfall in June and rain
in July, August and early October has had a significant impact on groundwater levels, though
variably so in deeper aquifers. The rain caused some intermittent rivers to flow throughout
their length, and shallow wells near these rose to near record levels (e.g. near the North
Ashburton River and Selwyn River).

2.3.3

Kaikoura plains

Rainfall from Luke Creek indicates that the rainfall for the winter period June to September
was approximately 84% of the long-term mean winter rainfall. Water levels rose in all
monitored wells since February/March and peaked at the end of June. The levels have since
declined, reflecting low August and September rainfall, and most were average to below
average in October.
There are only three wells with long-term continuous groundwater records that are currently
monitored. The network was reviewed in 2001 and six wells were added for monitoring
purposes. Based on the review the area was subdivided into four groundwater zones
(Figure 2.6).
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Figure 2.4

Regional groundwater levels for shallow aquifers (< 30 m depth),
October 2006, compared to normal October range
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Figure 2.5
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Regional groundwater levels for deep aquifers (> 30 m depth), October
2006, compared to normal October range
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Figure 2.6

2.3.3.1

Kaikoura plains location map showing selected monitoring sites and
hydrogeological zones

Mt Fyffe fans

Following the June/July rainfall the groundwater level in October was below average and
slightly higher than water levels for the same time in 2005.
2.3.3.2

Central Kaikoura plains

Water levels were below average and generally lower than for the same time in 2005. The
overall trend following the groundwater peak in June/July 2006 is one of decline.
2.3.3.3

Kowhai River East

Inland, the groundwater level declined from May/June above average levels to an average
level similar to that recorded for the same time in 2005. In the coastal confined aquifer the
water level recovered from a February/March low but in October was at its lowest level for
that time of year.
2.3.3.4

Kowhai River West

Groundwater levels recovered from a late summer/autumn low to above average levels in
June/July and have since declined to be average for October. An exception to the general
regional trend was recorded in a deeper well (84 m) where there was an overall increase in
water level since the 2003 summer and the level was near the highest ever for October but
slightly lower than for the same time in 2005.

2.3.4

Waipara/Omihi/Amberley

Only one well (M34/0095) in the current monitoring network has groundwater level records
longer than seven years. It is therefore difficult to determine any universal long-term trends
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and whether water levels are abnormally low or high with respect to a measured long-term
range. Water level trends are variable, reflecting the complex geology of the aquifers and
their sources of recharge. In the context of this limitation, the water levels in most of the
monitored wells north of Ram Paddock/Georges Road steadily declined in the order of one
to two metres since 2000. Figure 2.7 shows the location of representative monitoring wells.
Data from White Gorge (Waipara River) indicated that winter rainfall for the period June to
September inclusive was only 68% of the long-term mean winter rainfall. North of the
Waipara River most of the current water levels were low and in some wells the lowest
recorded for October. Peak winter levels have declined in some wells since 2002 e.g.
N34/0060. Wells near Omihi/Spye were the only wells to record any significant winter
recovery e.g. N34/0110. South of the Waipara River to Glasnevin water levels were low
despite recovery from April/May. Peak winter levels have also declined in some of these
wells since 2002. In the Glasnevin to Amberley area water levels recovered since May and
then declined since August. The levels were average for October and up to ~1 m higher
than for the same time in 2005.
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Waipara/Omihi/Amberley location map showing selected monitoring
sites

Ashley – Waimakariri plains

Overall, the Ashley – Waimakariri plains (Figure 2.8) received above average winter rainfall.
Early winter rainfall in the area meant that the Eyre River flowed over its entire length during
July, with groundwater levels recovering to above average levels. The later part of winter
was drier than average, with the result that there were subsequent reductions in flow in the
Eyre River and declining groundwater levels. Similarly, flows in the Ashley River during the
early part of winter were above average, lowering in the later part of winter, which were
largely responsible for the groundwater levels near Rangiora being slightly below average for
October.
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Groundwater levels were mostly average to high for this time of year except for continuing
low levels in the deep Kaiapoi aquifer. It is likely that high use and delayed recharge in the
deep Kaiapoi aquifer subdued the early winter recharge effect seen elsewhere across the
Ashley-Waimakariri plains.

Figure 2.9

Flow at Dalley’s Weir, Ohoka Stream. This spring was dry by the end of
September 1998. October 2006 flow rates were higher than those
recorded at the same time in 2005.
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In the Spring Discharge Zone (which includes Ohoka) away from the Ashley River, and for
most wells in the Coastal Confined Aquifer Zone (Kaiapoi to Woodend), water levels
throughout the Ashley-Waimakariri Plains were generally at or above groundwater levels
measured at the same time last year. This was reflected in the flows measured at Dalley’s
Weir (a spring on the Ohoka Stream) which was higher than the same period measured in
October 2005 (Figure 2.9).

2.3.6

Christchurch – West Melton

Groundwater levels in the Christchurch – West Melton area (Figure 2.10) were at very low
levels at the beginning of the year – in many cases at near record low levels. Winter
conditions in 2006 produced significant recharge and, as a result, groundwater levels
recovered to average or above average areas throughout most of the Christchurch -West
Melton area.
2.3.6.1

Unconfined aquifer area

Groundwater levels in the unconfined area to the west of Christchurch were significantly
higher than normal for this time of year. Within the West Melton/Yaldhurst Groundwater
Management Zone groundwater levels for all trigger level wells (M35/1000, M35/5696,
M35/1691, M36/0217, and M35/1110) were well above the uppermost trigger level, despite
having been very low throughout the summer months.
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Christchurch – West Melton location map showing selected monitoring
sites and hydrogeological zones
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2.3.6.2

Spring area

Groundwater levels within the spring discharge area also recovered markedly and were well
above average for this time of year. Groundwater levels recorded at the University well at
Ilam (well M35/5560) in September reached record high levels for the time of year. As a
result of the higher groundwater levels flow was restored to formerly dry tributaries of the
Avon and spring flow returned.

2.3.6.3

Confined aquifer area

Groundwater levels in the confined aquifer area were generally slightly above average for
the time of year. Pressures in the Woolston/Heathcote Management Zone continued to be
higher than average reflecting the efforts to improve water quality in the area by reducing
abstraction rates.

2.3.7

Central plains

2.3.7.1

Selwyn River area

The Selwyn River recovered from the very low flows throughout 2005-6, and groundwater
recharged in part by the Selwyn similarly recovered from very low levels. In the upper
Selwyn-Hororata area, groundwater levels rose since the onset of winter 2006, and at most
monitoring sites were at mean to above mean levels for October. The same pattern was
evident in the mid-reaches of the Selwyn (around Dunsandel) and towards Brookside. In the
lower reaches of the Selwyn towards Lake Ellesmere groundwater levels recovered, but
began to decline in September with increasing irrigation abstractions.
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Figure 2.11

Central plains location map showing selected monitoring sites and
hydrogeological zones
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2.3.7.2

Inland Central plains

In the area on the coastal side of State Highway 1 to north of Leeston and around Brookside,
groundwater in wells exhibited mean levels during October, generally higher than those
recorded in October 2005.
The deep aquifers of the inland Central Plains (Te Pirita) were at low to very low levels, and
in some cases, lower than in October last year. There was limited rise in groundwater levels
from the end of irrigation season lows of March/April of 2006, despite the mean to above
mean levels of winter recharge. Deep wells close to the Selwyn River (e.g. L36/0064)
usually obtain a portion of recharge from the river, and although some recharge was evident
there has been little significant recovery. Wells of moderate depth exhibited mean to slightly
less than mean groundwater levels in October.
Figure 2.12 illustrates the groundwater levels measured at Te Pirita wells compared to the
long term monitoring well at Courtenay Road (L36/0092). The lows of the 2005/06 irrigation
season exceeded that of previous years. The lack of significant winter recovery in
groundwater levels was also evident, particularly in L36/1226 and L36/1157, with very low
levels at the start of the 2006/07 irrigation season.
2.3.7.3

Te Waihora / Lake Ellesmere Region

Around the fringes of Te Waihora / Lake Ellesmere, water levels were above average for
October, in contrast to the lower levels up-gradient. Groundwater levels were higher than in
October last year. Most monitoring wells show a pattern of lower summer levels, influenced
by abstractions, and higher winter levels.
Towards the Rakaia River and in the Southbridge area groundwater levels remained
average due to the consistent recharge from the river, and do not tend to vary significantly
throughout the year.

Figure 2.12
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Groundwater levels in Te Pirita bores (L36/1157, L36/1226) compared to
longer term record for bore L36/0092, Courtenay Road.
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2.3.8

Rakaia – Ashburton plains

2.3.8.1

Shallow groundwater

Many shallow wells were at or above average levels for October, and have shown good
recovery in the vicinity of the North Ashburton River (Figure 2.13), which was dry over much
of its length during winter 2005. Shallow groundwater levels around Ashburton town fall into
this category and have been close to ground surface in some places.
Inland bores that are dependent on annual rainfall recharge on the plains (e.g. shallow bores
near Methven and the North Ashburton River), were at average levels for this time of year,
which is related to the early winter recharge received in this area. Moderate depth, midplains groundwater levels further inland were approximately 3 m higher than at the same
time last year, which is consistent with most wells in or above this depth range (~70 m)
across the Rakaia-Ashburton plains area.
Winter rainfall at Winchmore has been measured at 120% of the winter average.
2.3.8.2

Deeper aquifers

Deeper aquifers (greater than about 70 m) were mostly at very low or record low levels for
this time of year despite the higher than average winter recharge. Deep groundwater levels
in most areas stopped recovering in October, or, are starting to decline. Levels are 0.5 m to
15 m lower than in October 2005.
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Figure 2.13

Rakaia – Ashburton plains location map showing selected monitoring
sites

Groundwater levels observed in many long-term monitoring bores (Figure 2.13) reached
record lows at the end of the 2005/06 irrigation season. This was likely to be due to the
significant and recent increase in irrigation allocation and use in the area. Recovery of
groundwater levels occurred rapidly in the shallow to moderate depth wells following the
significant winter recharge events in May and June of 2006.
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Figure 2.14

Ashburton – Rangitata plains location map showing selected monitoring
sites

Most deep aquifers did not appear to have risen any more than the normal annual fluctuation
range and were at very low to record low levels for this time of year.

2.3.9
2.3.9.1

Ashburton – Rangitata plains
Shallow groundwater, Valetta Zone

Winter recharge had a significant impact upon groundwater in this zone with wells generally
at or above average for this time of year. Shallow groundwater from Eiffelton to the coast
dropped and was slightly below average.
Levels in shallow wells in the Winslow area (where there have been problems for the last few
years) fully recovered, with all monitoring well levels above average for October.
More irrigation abstraction has come on-line over the winter and wells within, and close to,
the Valetta Irrigation Scheme will be receiving less recharge from border dyke irrigation as
the development of spray irrigation continues.
2.3.9.2

Deep groundwater, Valetta Zone

Deep groundwater also responded favourably to the snow and rainfall events over the last
winter, with the majority of water levels in deep monitoring wells (deeper than 30 m) at or
above average for October.
2.3.9.3

Shallow groundwater, Mayfield – Hinds Zone

Shallow groundwater recovered well over winter and water levels were healthy, above
average, across this zone. Restrictions on the RDR take from the Rangitata River, or
significant rain during the summer could affect shallow irrigation wells coastward of State
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Highway 1 that are dependent upon recharge from border dyke irrigation in the Mayfield –
Hinds Scheme.
2.3.9.4

Deep groundwater, Mayfield – Hinds Zone

Only one deep well has a significant monitoring history – K37/1445, this well is located just
up-gradient of the Mayfield – Hinds scheme. The groundwater level in this well was at or
very close to the highest it has been for the last 4 years, approximately 10.8 m higher than
the same time last year, and 11.8 m higher than a record low set in February 2006.

2.3.10 Rangitata – Opihi
2.3.10.1 Rangitata-Orari Deep Aquifer
Groundwater levels within the deeper aquifer showed below average levels from October
2005 through to May 2006. From June to August, this aquifer benefited greatly from
increased rainfall and snowfall and groundwater levels climbed to above average levels, and
in some cases record high levels in some wells (e.g. K38/0013 with 24 years of record) for
those months (Figure 2.15). Since August, levels gradually declined, particularly following
the beginning of the irrigation season, and were at below average levels for October.
Overall, groundwater levels were lower than the same time last year, and were expected to
decline further over the irrigation season.

Figure 2.15

Rangitata – Opihi location map showing selected monitoring sites

2.3.10.2 Orari River System
Shallow groundwater levels in the upper Orari River shallow aquifer maintained average to
below average levels from December 2005 through to April 2006. Levels gradually rose
from mid April and peaked in July to above average levels, following high rainfall, snow and
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increased river flows, before steadily declining to average conditions for October (e.g.
K37/0300). Lower Orari River shallow aquifer wells showed a similar pattern, with some
wells reaching record highs during June and July, before steadily declining to average levels
for October. Overall, groundwater levels in most wells were slightly higher than the same
time last year. Water levels in the area immediately south of the Waihi River declined since
June and were at below average levels for October.
2.3.10.3 Levels plains
Shallow groundwater levels in the upper Levels plains rose steadily from below average
levels in April to peak at above average levels in July following high rainfall and good flows
within the Opihi River. Since July, levels steadily declined and were at average levels for
October (e.g. J38/0122). Wells within the mid and lower Levels Plains showed a similar
pattern and were at average to above average levels for October. These latter wells are
primarily influenced by recharge from the Levels Plain Irrigation Scheme and are expected to
rise further during the irrigation season. Overall, groundwater levels were appreciably higher
than the same time last year.
2.3.10.4 Fairlie-Ashwick flats
Shallow groundwater levels varied from average levels near Ashwick flats (e.g. J37/0031) to
very low, and in some cases record low levels immediately north of Fairlie, throughout
October 2005 to March 2006, before steadily rising to near record conditions in July following
the big snowfall event in June. Since July, groundwater levels gradually declined to about
average levels for October. Overall, groundwater levels were considerably higher than at the
same time last year.

2.3.11 Pareora – Waitaki
The Pareora-Waitaki groundwater systems are dependent on sustained flows within the
foothill rivers (Pareora, Otaio, Makikihi, Hook, Waihao, Figure 2.16) throughout the summer,
as the aquifers have little storage. Deeper aquifers have only about 1 year of water level
data.
2.3.11.1 Pareora
Shallow groundwater levels in Pareora gradually declined from about average levels in
October 2005 to below average levels in April 2006 before rising steeply to above average
levels from May through to July following high flows within the Pareora River. Since July,
groundwater levels gradually fell to below average levels and were slightly lower than the
same time last year (e.g. J39/0006). Deeper groundwater levels showed a gradual rise from
April to September before dropping rapidly following the start of the irrigation season.
Although the deeper aquifers have only one year of water level data, levels are currently
substantially lower than at the same time last year.
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2.3.11.2 Otaio
The shallow Otaio aquifer maintained above average levels throughout October 2005
through to February 2006 before dropping to average levels in March and April. Increased
flows within the Otaio River recharged the aquifer to above average, and in some cases
record high levels (e.g. J39/0255), throughout May to July. Following a period of low rainfall
and river flows, combined with the beginning of the irrigation season and low aquifer storage
capacity, groundwater levels in the shallow aquifer rapidly dropped to below average
conditions for October and groundwater levels were lower than at the same time last year.
Groundwater levels within the deeper Otaio aquifer increased from April to September but
were dropping rapidly following the initiation of the irrigation season.
2.3.11.3 Waihao
Groundwater levels were reasonably steady throughout the year and were currently at
average levels for October. Overall, levels were slightly higher than the same time last year
(e.g. J40/0071).
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3

Prognosis

3.1 Climate outlook
Wind, rainfall and temperature over spring and summer are determined by the passage of
weather systems over the country. The weather systems are linked to global scale features
that fluctuate over a time scale of seasons and years.
The El Niño Southern Oscillation (ENSO) phenomenon is a feature that has a modest effect
on the climate of New Zealand. The recent behavior of ENSO, as indicated by the Southern
Oscillation Index (SOI, a standardised index of pressure difference between Tahiti and
Darwin) is illustrated in Figure 3.1. For 2006 the index has become slightly negative in
recent months. Therefore, the tropical Pacific is presently in a mildly ‘negative’ state, and a
weak El Niño is expected to remain through the rest of 2006.
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moving mean. (Source: Australian Government Bureau of Meteorology
[www.bom.gov.au])

The NIWA publication “The Climate Update” (TCU)2 is the source of the following prognosis.
The local guidance information includes prevailing barometric pressure patterns and local
sea surface temperatures. The outlook for October to December 2006 is that:

“Local atmospheric circulation patterns are likely to favour more south-westerly quarter
airflow than usual over the country for October-December. Air temperatures are likely to
be average in all regions.”
The following projections for temperature, rainfall and river flows in the Canterbury region are
from TCU and Blue Skies Weather.
2
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3.2 Land temperature
For the Canterbury foothills and plains, temperatures will be about normal. Alpine areas will
have normal temperatures.

3.2.1

Rainfall

For the South Island foothills and plains, the expectation for October to December is for
normal to below normal rainfall.
For the South Island west coast, which includes the headwaters of the major Canterbury
rivers, and Southland, the expectation for October to December is for above normal rainfall.

3.3 River flows
Soil moisture conditions in the foothills and plains are average for eastern parts of the South
Island, and, as a result, overall river flows in foothills and lowland spring-fed rivers (e.g.
Selwyn, Ashburton) are expected to be normal to below normal.
Near normal river flows are expected in the main alpine-sourced rivers (e.g. Rakaia,
Waimakariri and Rangitata), due to the regular spill over from the ranges.

3.4 Groundwater
3.4.1

Kaikoura

Groundwater levels recovered from early winter rainfall following a late summer/autumn low
and since June have declined to average to below average levels for this time of the year.
The overall trend is likely to be a normal decline continuing through the summer, with levels
similar or lower than for 2005 expected. No major difficulties are expected with groundwater
supply, although there is evidence of interference effects between wells in the confined
aquifer that may become an issue for some users.

3.4.2

Waipara/Omihi/Amberley

Apart from in the Omihi, and Glasnevin to Amberley areas, groundwater recovery during the
winter has generally been small with levels currently average to low in relation to the seven
years of record. As a consequence, groundwater levels over this summer are expected to
fall to or below previously recorded lows in some areas especially from near the Waipara
River to Omihi where there is evidence of an overall slow decline in some wells since 2000.
Pumping interference effects are likely to be exacerbated by record lows.

3.4.3

Ashley – Waimakariri

Groundwater supplies from shallow groundwater in the Eyre River and Eyrewell Forest areas
are expected to be more reliable during the coming summer than in 2005-06. Groundwater
levels in Rangiora are dependent on Ashley River flows and therefore if the Ashley River
goes dry, groundwater supplies may face less reliability, and spring-fed streams in the area
may reach minimum flows. The Ashley River flow is currently fluctuating around average
flows, and it is not expected that a prolonged dry spell is likely in the Ashley River catchment
this summer. Kaiapoi aquifers are expected to reach low levels if the demand is above
average this summer.
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3.4.4

Christchurch – West Melton

Groundwater levels in the West Melton/Yaldhurst management zone are well above the 1st
trigger level and, on the basis of recorded recessions in previous years it appears unlikely
that restrictions will be required in the coming summer unless heavier than average pumping
occurs in the unconfined aquifer area. Groundwater levels in the confined aquifer area are
not expected to create difficulties apart from problems resulting from localised drawdown if
sustained high pumping rates are required to meet demand.

3.4.5

Central plains

Deep inland aquifers have indicated localised evidence of winter recharge and as a result
many wells begin the 2006/07 irrigation season with very low groundwater levels. It is
expected that record groundwater lows will be recorded across the Central Plains as a
consequence of the low antecedent levels in concert with typical summer irrigation
drawdown effects. This may lead to some wells not being able to be pumped at their
optimum rates, or well owners needing to lower pumps. In the spring-discharge/artesian
area adjacent to Te Waihora / Lake Ellesmere, it is expected that some wells will lose
artesian pressure as the season progresses, and that spring flows will decline. Groundwater
in wells dependent on recharge from the Selwyn River will decline along with lower than
normal flows predicted in the foothills rivers.

3.4.6

Rakaia – Ashburton plains

It is anticipated that groundwater levels in shallow and moderate depth aquifers in the area
will not drop below the normal seasonal range given that groundwater levels in these wells
are currently at average to high levels. Demand is expected to be greater than in 2005-06
but this is expected to be met mostly by the abstraction of deep groundwater. The
groundwater levels in the deep aquifers are at or near record lows for this time of year and it
is expected that groundwater levels will continue to set record lows during the coming
irrigation season.

3.4.7

Ashburton – Rangitata plains

With groundwater generally recovered to normal levels and the climate prognosis for normal
rainfall for, at least, the early part of the irrigation season, wells should be able operate
normally throughout the season. Groundwater fed streams toward the coast are also
benefiting from the replenished water levels, however, flows may fall below average due to
the reduction in irrigation scheme recharge as this area is further developed to provide spray
rather than border-dyke irrigation.

3.4.8

Rangitata – Opihi

Groundwater levels within the deeper Rangitata-Orari aquifer are strongly dependent on
winter rainfall recharge. Although water levels reached high levels following good winter
recharge, irrigation has already rapidly depleted the water resource and will continue to do
so over the irrigation season. The Orari shallow aquifer system is highly reliant on good river
flows within the Orari River. With normal to below average flows forecast, and average
groundwater levels at present, the water resource is predicted to be at average to below
average levels for the upcoming season. The Levels Plains shallow aquifer relies heavily on
recharge from the Levels Plain Irrigation Scheme during the summer months to maintain
water levels. With groundwater levels already at higher than average levels following good
winter recharge, the shallow aquifer is likely to be in a reasonably good state for the coming
summer in those areas affected by the Levels Plains Irrigation Scheme.
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3.4.9

Pareora – Waitaki

Shallow groundwater levels throughout most of the region are at below average levels for
this time of year. With normal to low flows predicted in foothills rivers, groundwater levels are
expected to decline to low levels over the summer months. The deeper aquifers, although
with short groundwater records, are already at low levels and are expected to further decline
over the irrigation season.
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Appendix A: Standardised
Precipitation Index (SPI) Values

(refer to

Section 1.1.1. in main text)
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Appendix B: Soil moisture plots
(Source: NIWA)
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Appendix C: Groundwater Level Envelope
Plots (refer to maps in Section 2 of the main text for well
locations)

O31/0030, Chapmans Road

O31/0200, Mt Fyffe Road
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O31/0026, Kowhai Ford Road

O31/0197, Inland Kaikoura Road
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N33/0110, Omihi

N34/0060, Waipara
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M34/0670, Amberley

M34/0095, Glasnevin
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M35/0008, Eyre River Zone, Horrelville

M35/0142, Ashley River recharge zone
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M35/0205, Lower Eyre River Zone, Swannanoa

M35/1000, West Melton/Yaldhurst Trigger
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M35/1691, West Melton/Yaldhurst Trigger

M35/5696, West Melton/Yaldhurst Trigger
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M35/1110, West Melton/Yaldhurst Trigger

M36/0217, West Melton/Yaldhurst Trigger
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M35/5560, Ilam, University, Avon River Spring Zone

M35/3691, Confined aquifer Burwood Gravel
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L36/1226, Saunders Road, Te Pirita

L36/1157, Sharlands Road, Te Pirita
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L36/0064, Upper Selwyn confined

M36/0354, Lower Selwyn shallow groundwater
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M36/0355, Lower Selwyn confined groundwater

L37/0022, Langdons Road, Pendarves
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L36/0948, Winchmore Research Farm

K36/0045, Ashburton Forks
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K36/0436, Valetta

K37/0215, Westerfield
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K37/0980, Laghmor-Tinwald

K37/1792, Willowby-Eiffelton
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K37/1445, Lismore

K37/0253, Ealing
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K37/0200, Valetta

K38/0013, Semi-confined aquifer, Orton
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K37/0300, Upper Coopers Creek

J37/0031, North of Fairlie
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J38/0122, Pleasant Point

J39/0006, Pareora
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J39/0255, Otaio

J40/0071, Waihao
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