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Annual hydrology monitoring report, 2007/08

1. Introduction

Knowledge of hydrological patterns and trends is vital for achieving
sustainable management of water resources. Greater Wellington Regional
Council (Greater Wellington) carries out a hydrological monitoring programme
that includes a hydrometric network for measuring rainfall, river flows,
groundwater levels and lake levels. The information gathered is important for:

e Detecting long and short-term trends in climate and water resources;
e Providing warning of floods and droughts;

e Policy and plan development and review; and

e Resource consent monitoring.

This annual hydrology monitoring report, covering the period 1 July 2007 to
30 June 2008, describes the existing surface water hydrometric network and
major changes to the network during the year. It also provides an overview of
the trends in rainfall, river flows and lake levels and notable hydrological
events of the year. A report containing an analysis of long-term trends is
produced every six years (e.g., Watts 2005). This 2007/08 annual report covers
surface water only; for information on the groundwater monitoring programme
and trends in groundwater levels during 2007/08 see McAlister & Tidswell
(2008).
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2. Overview of the hydrological monitoring programme

The objectives of Greater Wellington’s hydrological monitoring programme
are to:

e Provide information on the baseline quantity of surface water;

e Assist in the detection of spatial and temporal trends in surface water
quantity;

e Provide information to help develop policies and plans, and assess
resource consent applications; and

e Provide information to help determine the effectiveness of policies and
plans.

The monitoring network consists of 46 automatic rainfall, 39 automatic river
level, and six automatic lake level monitoring sites (Figures 2.1 to 2.3; see
Appendix 1 for site details). Some of these sites also have equipment that
monitors climate and soil parameters (such as air temperature, wind speed, soil
temperature and soil moisture), and water quality parameters (such as turbidity
and water temperature).

The 46 rainfall sites shown in Figure 2.1 are those that are operated according
to hydrometric standards. Greater Wellington has an additional four rain
gauges that are not operated to these standards, which are generally for short-
term investigations or indicative rainfall monitoring purposes. These rain
gauges are at Castlepoint, Papawai (east of Greytown, called ‘Tilsons Creek’),
Te Horo (“Centrepoint’) and in the Horokiri catchment (*Snodgrass’). Although
the data from these sites are not presented, the data were used in the
background analysis for this report.

Greater Wellington has real-time access to rainfall data collected by the
National Rural Fire Authority (NRFA). Rainfall data from MetService and the
National Institute of Water and Atmospheric Research (NIWA) are able to be
accessed through the National Climate Database. The automatic rainfall sites
operated by these organisations are shown in Figure 2.4. The data from these
sites, along with data from manually-read Wairarapa farm rain gauges, were
obtained from the National Climate Database for the drought analysis in
Section 5.

River level is converted to river flow using a rating curve. However, some of
the river level monitoring stations have rating curves that are only accurate for
high flows or low flows, as indicated in Appendix 1. NIWA also operates a
network of river flow monitoring sites in the Wellington region, some of which
are partly funded by Greater Wellington (Figure 2.2). Flow data from the co-
funded sites are included in this report where appropriate, to provide an
indication of regional river flow patterns.
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Figure 2.1: Location of Greater Wellington’s automatic rainfall monitoring sites
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Figure 2.3: Greater Wellington’s automatic lake level monitoring sites
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Figure 2.4: Location of automatic rainfall sites operated by external agencies
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2.1 Hydrometric network changes in 2007/08

The following major changes' to Greater Wellington’s surface water
hydrometric network were made in 2007/08:

The ‘Transmission Lines’ and ‘Masterton Office’ rainfall sites were
temporarily closed (in October 2007 and March 2008 respectively);

New rainfall sites were installed in the Makara (‘Quartz Hill’), Waipoua
(“Westons’), Kopuaranga (‘Mauriceville’) and Parkvale catchments;

Automatic lake level monitoring equipment and a rain gauge were
installed at the Pencarrow Lakes (Lake Kohangatera and Lake
Kohangapiripiri); and

The river level monitoring site “Waipoua River at Mikimiki’ was moved a
short distance downstream to a location more conducive to measuring low
flows.

1 Major changes are sites being opened or closed. Other changes such as equipment replacements are not listed here.

PAGE 6 OF 42
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Summary of hydrological conditions in 2007/08

Overall, 2007/08 was a year of below-average rainfall in the Wellington
region. To indicate how general hydrological conditions compared to ‘normal’,
the monthly rainfall totals and monthly mean river flows and lake levels are
tabulated along with the long-term means in Appendix 2. The graphs in Figures
3.1 to 3.3 summarise the results for selected monitoring stations.

Rainfall and river flows

Following an extremely dry autumn in 2007, winter 2007 was also relatively
dry in many parts of the Wellington region. Predominant north-easterly
airflows brought rain to north-eastern Wairarapa in July 2007, although rainfall
remained below average on the Kapiti Coast and in Wainuiomata. Similarly,
August 2007 was dry throughout the region — except in the Tararua Range —
due to predominant south-westerly weather conditions.

Spring 2007 had an unusual start, with settled weather in September due to
light easterly winds. Rainfall was lower than average — particularly on the
Kapiti Coast and in Wellington City. As a result, river flows were low for the
time of the year, with fewer ‘freshes’ compared to normal. Spring conditions
arrived in October, with strong westerly winds and unsettled weather. Rainfall
was high for the month, particularly in the Tararua Range and on the Kapiti
Coast, resulting in overall average to above-average flows in the major rivers
fed from the range. In many parts of the region it was the first month of 2007
without below-average rainfall. However, the wet conditions of spring were
short-lived. November 2007 saw a return to settled weather and below-average
rainfall throughout the Wellington region. In many places rainfall was less than
half the long-term average for the month. It was particularly dry on the
Wairarapa plains, with only 17 mm of rainfall recorded in Masterton. Although
river flows were also low, the base flows from the rains of October prevented
the rivers from dropping to extreme lows during November.

The summer of 2007/08 (December to February) was very dry in most of the
Wellington region, particularly in the east, due to La Nina conditions. The very
low rainfall during summer, combined with the overall low rainfall of autumn,
winter and spring 2007, led to very low river flows and soil moisture
conditions that tended to occur earlier in the summer than usual. For example,
many of the region’s main rivers (e.g., Hutt, Wainuiomata, Tauherenikau,
Waiohine, Waingawa and Ruamahanga rivers) had the lowest mean flow for
December on record. The lack of winter recharge also had implications for
groundwater levels, with extreme low levels in some of the region’s aquifers
(McAlister & Tidswell 2008). A more detailed hydrological analysis of the
drought can be found in Section 5.

The anomaly of summer was a storm on 7-8 January that affected the Kapiti
Coast (see Section 4.1). The high rainfall associated with this event meant that
January 2008 was the wettest January at our monitoring site “Waikanae Water
Treatment Plant’ since records began in 1970 (with 190.5 mm recorded). In
contrast, it was the second driest January in Masterton since 1926 (Salinger &
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Renwick 2008), with only 10 mm recorded at our monitoring station
‘Wairarapa College’.
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Figure 3.1: Monthly rainfall totals for 2007/08 (grey bars) compared to long-term
mean monthly rainfall (red line) at selected rainfall monitoring locations in the
Wellington region
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Figure 3.2: Monthly mean river flows for 2007/08 (black line) compared to long-
term mean monthly river flows (dotted line) at selected monitoring locations in
the Wellington region. Grey shaded area represents the historic range of monthly
means. Note the logarithmic scale on y-axes.

The drought was broken by rainfall in many parts of the Wellington region
during late March 2008, although autumn brought mixed conditions. On the
Kapiti Coast, March and April were wetter than average but May had less than
half the long-term average rainfall for the month. Conversely, eastern
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3.2

3.3

Wairarapa, parts of the Hutt catchment, and Wainuiomata remained drier than
average through until May 2008. By June 2008, river flows and soil moisture
conditions had generally returned to about average for the time of the year,
coinciding with a weakening of the La Nina.

Lake Wairarapa

The monthly mean lake levels in Lake Wairarapa were below average for the
first few months of the reporting period (Figure 3.3), due to the low river and
stream flows entering the lake during late winter and spring. Following average
levels in October and November, the lake experienced low levels in December
and January, once again due to the low inflows. The mean level of 9.95 m in
December 2007 is the lowest December level since the Lower Wairarapa
Valley Development Scheme was completed, and corresponds with the lowest
average December flows in the Tauherenikau River (the lake’s main tributary)
since monitoring began in 1976. However, lake levels for late summer and
autumn were above average for the time of the year, and rose to relatively high
levels in June 2008.

Lake Wairarapa at Burlings
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Figure 3.3: Mean monthly levels in Lake Wairarapa during 2007/08, compared to
long-term monthly mean levels (dotted lines)

Lake Onoke

In contrast to the levels in Lake Wairarapa, monthly mean levels in Lake
Onoke were relatively high throughout spring and summer 2007/08 (Figure
3.4). The lake levels are predominantly governed by the interaction of sea swell
conditions and flows in the Ruamahanga River. The combination of high seas
and low river flows results in the closure of the sand bar at Lake Onoke,
blocking the river flow to the sea, which leads to a rise in lake level. The high
levels experienced overall in 2007/08 are a result of generally low river flows
and a lack of floods during summer. The lake levels during January and
February were particularly notable, being the highest average levels for that
time of the year since the Lower Wairarapa Valley Development Scheme was
completed. This corresponded with very low flows in the Ruamahanga River
(Figure 3.2) leading to the lake being blocked. By May, Lake Onoke levels
returned to about average for the time of the year, following some ‘freshes’
through the Ruamahanga River.
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Figure 3.4: Mean monthly levels in Lake Onoke during 2007/08, compared to long-

term monthly mean levels (dotted lines)
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4.1

Heavy rainfall and floods of 2007/08

Statistics for the heaviest rainfall events during 2007/08 are provided in Tables
4.1 and 4.2 at the end of this section. The highest river flows during 2007/08
and the estimated return periods of these flows are shown in Table 4.3.

Greater Wellington operates a flood warning service for some of the major
catchments of the region. Alarms are triggered when rainfall exceeds a certain
depth over a certain duration (e.g., 20 mm within 2 hours), or when a certain
river level is reached (see Table A3.1, Appendix 3). The river level alarms that
were triggered during the year are listed in Table A3.2, Appendix 3. In general
the 2007/08 year was a relatively ‘quiet’ one for floods; there were 13 events
that triggered river level flood warning alarms, compared to 20 in 2006/07.

The first storm of note in 2007/08 occurred on 11 August 2007, when a north-
westerly airflow brought relatively heavy rain to the eastern Tararua Range.
The initial flood warning alarm was triggered in the Ruamahanga River (at
both ‘Wardells’ and ‘Waihenga’).

Although frequent westerly-type rainfall events usually occur in October and
November in the Wellington region, there were relatively few in spring 2007.
The most significant occurred on 7-8 October, when there was 250 mm of
rainfall in 24 hours in parts of the Tararua Range. This produced the largest
flood for the year in the Orongorongo River, the Hutt River, and the eastern
Hutt tributaries (Pakuratahi and Mangaroa rivers). Flood warning alarms were
triggered in the Hutt, Otaki, Waiohine, Mangatarere and Ruamahanga rivers. In
addition, thunderstorms caused heavy rain and surface flooding in parts of the
Hutt Valley and Kapiti Coast.

A storm on 17 October was more significant in the eastern Tararua Range than
the earlier October event. The resulting flood in the Waipoua River, which had
an estimated return period of six years, caused some flooding of low-lying
farmland and surface flooding across Paierau Road (the main road bypass
around Masterton). The 17 October event also caused the largest flood of
2007/08 in the Ruamahanga River.

7-8 January 2008

An “extraordinary” meteorological event occurred on the Kapiti Coast on
7-8 January 2008 (Revell? pers. comm. 2008). A moist north-westerly airflow
brought rain to the coast and western Tararua foothills that persisted for more
than 48 hours. Very high rainfall totals were recorded in Paraparaumu, in the
foothills (at our monitoring sites ‘Water Treatment Plant’ and *Warwicks’),
and at the low-elevation western Tararua Range monitoring locations
(‘Taungata’ and ‘Kapakapanui’). The event was unusual both in its long
duration and because it lacked forcing to carry the rain further into the Tararua
Range or over to the Hutt Valley. For example, the two-day rainfall totals for
7-8 January were 350 mm and 303 mm at ‘Taungata’ and ‘Warwicks’

2 Cliff Revell, New Zealand Meteorological Society
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respectively — significantly higher than totals over the same period recorded at
‘Angle Knob’ (144 mm) and ‘Kaitoke Headworks’ (44 mm).

At ‘Taungata’, ‘Kapakapanui’ and ‘Warwicks’ this storm produced the highest
rainfall depths on record for durations of 24 and 48 hours. However, rainfall
records for the Tararua Range are relatively short (beginning in 1991) and
therefore there is low confidence in estimating return periods. At ‘Warwicks’
the event had an estimated return period of up to 40 years. The rainfall was
prolonged but was generally not as heavy as during the storm of 5 January
2005.

The storm caused large floods in the smaller rivers and streams of the Kapiti
Coast — the most significant floods of 2007/08 in the Wellington region. The
Waikanae River at Water Treatment Plant had its sixth largest flood since
records began in 1975, with an estimated return period of eight years (Figure
4.1). Due to the unusually heavy rainfall in the foothills, very significant floods
occurred in the Waitohu and Mangaone streams, with reports of considerable
storm damage in those catchments. The flood in the Mangaone Stream at
Ratanui was about the same size as that experienced on 6 January 2005, but
was not as high as the flood of 21 October 1998. The flood recorded in the
Waitohu Stream at Water Supply Intake appears to be the second largest since
the site was installed in 1994 (the largest flood was on 20 February 1996),
although there have been problems with measuring floods at this site.

WGN_DOCS-#546497-V2 PAGE 13 OF 42
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4.2

4.3

29 April — 1 May 2008

Two storm events occurred in succession in late April and early May 2008,
resulting in significant surface flooding in some parts of the western
Wellington region. A northerly airflow brought heavy rainfall to the Kapiti
Coast and western Tararua Range overnight on 29-30 April, producing the
highest rainfall depths for short durations (up to six hours) recorded on the
Kapiti Coast during the 2007/08 year. The rainfall caused surface flooding in
Raumati, and triggered flood warning alarms for the Akatarawa, Hutt and
Waikanae rivers.

The following night, a southerly front stalled over Wellington producing
sustained and moderately heavy rainfall over Wellington City and Porirua. The
event caused surface flooding in urban areas and produced an estimated three-
year return period flood in the Porirua Stream. The rainfall was the heaviest for
the 2007/08 year in these areas, with ‘Karori Reservoir’ recording 80 mm of
rainfall in the eight hours through until 4 am on 1 May. This is the second
heaviest rainfall recorded since the automatic gauge was installed there in
1984.

29 June 2008

A southerly front on 29 June 2008 brought sustained rainfall to parts of the
region that are exposed to the south — in particular, the Hutt Valley,
Wainuiomata and southern Wairarapa. This was the most significant long-
duration storm of the year in these parts of the region. The rainfall caused the
largest floods for the year in the Wainuiomata River and Waiwhetu Stream —
the most significant flood in these catchments since October 2006, and
estimated to be a four-year return period flood in the Wainuiomata River at
Leonard Wood Park.
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Table 4.1: Maximum short-duration rainfall depths during 2007/08, at selected

rainfall monitoring stations in the Wellington region

1 hour 6 hours 12 hours
Site (catchment/ | pepthand | Est.return | Depthand | Est.return | Depthand |Est. return
area) Start date period Start date period Start date period
(years) (years) (years)
Water Treatment 25.5mm 4 48 mm 3 74.5 mm 4
Plant (Waikanae)* | 30 Apr 2008 29 Apr 2008 8 Jan 2008
QE Park 22.5mm 5 38 mm <2 44 mm <2
(Paekakariki)* 30 Apr 2008 29 Apr 2008 29 Jun 2008
Warwicks 32mm 15 86.5mm 8 135.5 mm 10
(Akatarawa) 30 Apr 2008 8 Jan 2008 8 Jan 2008
Te Marua (Upper 27 mm 3 47 mm <2 58.5mm <2
Hutt) 30 Apr 2008 1 Oct 2007 8 Oct 2007
8 Oct 2007

TVL (Mangaroa) 16 mm <2 32mm <2 51 mm <2

30 Apr 2008 8 Oct 2007 29 Jun 2008
Shandon Golf 21 mm 5 45 mm 2 58 mm 2
Club (Petone) 11 Feb 2008 30 Apr 2008* 30 Apr 2008*
Wainuiomata 18 mm <2 48.5 mm 2 88.5 mm 3
Reservoir 11 Feb 2008 29 Jun 2008 29 Jun 2008
(Wainuiomata)
Seton Nossiter 22.5mm 5 52.5mm 5 65.5 mm 4
Park (Porirua) 13 Nov 2007 30 Apr 2008# 30 Apr 2008#
Karori Reservoir 23 mm 2 76.4 mm 15 93.8 mm 25
(Wellington City) | 30 Apr 2008* 30 Apr 2008# 30 Apr 2008#
Mclntosh 19.5mm <2 81 mm <2 115 mm <2
(W Tararua 29 Aug 2007 8 Oct 2007 8 Jan 2008
Range) 8 Oct 2007
Angle Knob (E 36mm <2 145.5 mm <2 211.5 mm <2
Tararua Range) 8 Oct 2007 8 Oct 2007 8 Oct 2007
Phelps (Waiohine, | 14.4 mm <2 44 mm <2 56.5 mm <2
foothills) 5 Mar 2008 17 Oct 2007 8 Oct 2007

16 Oct 2007
Wairarapa College | 8.4 mm <2 31 mm <2 32mm <2
(Masterton)* 10 May 2008 29 Apr 2008 29 Apr 2008
9 May 2008

Alloa 16.4 mm 2 31.2mm <2 43.2 mm <2
(Featherston)* 5 Mar 2008 9 May 2008 9 May 2008
Castlenhill 15 mm 2 27.5mm <2 38.5mm <2
(Tauweru) 9 May 2008 9 May 2008 29 Apr 2008
Iraia (Huangarua) 34.5mm 15 45 mm <2 57 mm <2

9 Dec 2007 9 Dec 2007 28 Jun 2008
Tanawa Hut 13 mm <2 30.5mm <2 50 mm <2
(Whareama) 9 May 2008 17 Jul 2007 17 Jul 2007

9 May 2008

*Return periods estimated using HIRDS v2.0 (NIWA 2002)

“Rainfall totals were recorded during the event overnight on 30 April / 1 May, not during the event of the previous night

WGN_DOCS-#546497-V2
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Table 4.2: Maximum long-duration rainfall depths during 2007/08, at selected

rainfall monitoring stations in the Wellington region

24 hours 48 hours 72 hours
Site (catchment/ | pepthand | Est.return | Depthand | Est.return | Depthand |Est. return
area) Start date period Start date period Start date period
(years) (years) (years)
Water Treatment 136 mm 25 188.5 mm 25+ 188.5 mm 25+
Plant (Waikanae)* | 7 Jan 2008 7 Jan 2008 6 Jan 2008
QE Park 74 mm 4 82.5mm 3 100 mm 2
(Paekakariki)* 28 Jun 2008 7 Jan 2008 27 Jun 2008
Warwicks 250.5 mm 35 315mm 40 316.5 mm 25
(Akatarawa) 7 Jan 2008 7 Jan 2008 6 Jan 2008
Te Marua (Upper 68 mm <2 82 mm <2 109.5 mm <2
Hutt) 7 Oct 2007 29 Apr 2008 7 Oct 2007
TVL (Mangaroa) 95 mm 3 113 mm 2 126 mm 2
29 Jun 2008 28 Jun 2008 27 Jun 2008
Shandon Golf 66.5 mm <2 88.5 mm 2 98.5mm 2
Club (Petone) 28 Jun 2008 29 Apr 2008 29 Apr 2008
Wainuiomata 147.5 mm 5 166 mm 2 176 mm <2
Reservoir 29 Jun 2008 28 Jun 2008 27 Jun 2008
(Wainuiomata)
Seton Nossiter 70 mm 2 99 mm 4 108 mm 3
Park (Porirua) 30 Apr 2008 29 Apr 2008 29 Apr 2008
Karori Reservoir 94.6 mm 10 123 mm 9 137 mm 8
(Wellington City) | 30 Apr 2008 29 Apr 2008 29 Apr 2008
Mclintosh 199 mm <2 251 mm <2 253.5mm <2
(Otaki, Tararua 8 Jan 2008 7 Jan 2008 7 Jan 2008
Range)
Angle Knob 250 mm <2 287.5 mm <2 338 mm <2
(Waingawa, 7 Oct 2007 1 Jul 2007 5 Oct 2007
Tararua Range)
Phelps (Waiohine, 67 mm <2 78 mm <2 104.5 mm <2
foothills) 7 Oct 2007 16 Oct 2007 7 Oct 2007
Wairarapa College | 43.4mm <2 50 mm <2 52.6 mm <2
(Masterton)* 18 Dec 2007 17 Dec 2007 17 Dec 2007
Alloa 47.8 mm <2 58.6 mm <2 69 mm <2
(Featherston)* 9 May 2008 29 Apr 2008 30 Apr 2008
Castlehill 57.5mm <2 65 mm <2 69.5 mm <2
(Tauweru) 18 Dec 2007 17 Dec 2007 16 Jul 2007
Iraia (Huangarua) | 100.5 mm <2 121 mm <2 143.5 mm <2
28 Jun 2008 28 Jun 2008 27 Jun 2008
Tanawa Hut 90.5mm 2.5 112 mm 2 134 mm 2
(Whareama) 17 Jul 2007 17 Jul 2007 16 Jul 2007

*Return periods estimated using HIRDS v2.0 (NIWA 2002)
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Table 4.3: Maximum river and stream flows during 2007/08 at river flow
monitoring sites in the Wellington region3

Site Highest flow in Date of Estimated return
2007/08 (m3/s) occurrence period (years)
Waitohu S at Water Supply Intake 83 8 Jan 2008 15
Otaki R at Pukehinau* 762 8 Jan 2008 <2
Mangaone S at Ratanui 26 8 Jan 2008 10
Waikanae R at Water Treatment Plant 240 8 Jan 2008 8
Mazengarb S at Scaife Drive 0.9 30 Apr 2008 <2
Hutt R at Te Marua 332 8 Oct 2007 <2
Hutt R at Birchville* 515 8 Oct 2007 <2
Hutt R at Taita Gorge 500 8 Oct 2007 <2
Pakuratahi R at Truss Bridge 92 8 Oct 2007 2
Mangaroa R at Te Marua 7 8 Oct 2007 <2
Akatarawa R at Cemetery 226 8 Jan 2008 <2
Whakatikei R at Dude Ranch 92 8 Jan 2008 <2
Waiwhetu S at Whites Line East 10.6 29 Jun 2008 <2
Wainuiomata R at Manuka Track 26 29 Jun 2008
Wainuiomata R at Leonard Wood Pk. 74 29 Jun 2008 4
Orongorongo R at Upper Dam Site 21 8 Oct 2007 <2
Taupo S at Flax Swamp 4.8 1 May 2008 2
Horokiri S at Snodgrass 15 29 Jun 2008 nfa*
Porirua S at Town Centre 35 1 May 2008 3
Ruamahanga R at Mt Bruce 200 7 Jun 2008 <2
Ruamahanga R at Wardells Bridge 475 17 Oct 2007 2
Ruamahanga R at Gladstone Bridge 685 17 Oct 2007 3
Ruamahanga R at Waihenga Bridge 771 17 Oct 2007 <2
Waipoua R at Mikimiki Bridge 185 17 Oct 2007 6
Waingawa R at Kaituna 202 17 Oct 2007 <2
Mangatarere S at Gorge 34 17 Oct 2007 <2
Waiohine R at Gorge 570 8 Oct 2007 <2
Tauherenikau R at Gorge 216 8 Oct 2007 <2
Kopuaranga R at Palmers 496 17 Oct 2007 2
Tauweru R at Te Weraiti 76 18 Jul 2007 <2
Huangarua R at Hautotara 100 29 Jun 2008 <2
Otukura S at Weir 4.6 29 Jun 2008 <2
Pahaoa R at Hinakura* 167 18 Jul 2007 <2

*Data provided by NIWA but frequency analysis performed by Greater Wellington

#Record not long enough for analysis

WGN_DOCS-#546497-V2

3 River level stations that are not rated for high flows are omitted from the table

PAGE 17 OF 42




Annual hydrology monitoring report, 2007/08

5.1

The drought of 2007/08

The most notable hydrological event of 2007/08 was the drought experienced
during summer and autumn. The summer climate was dominated by a strong
La Nina, which produced more anticyclones south-east of the South Island and
mild north-easterly winds over New Zealand (Salinger 2008). These conditions
led to well below average rainfall from November 2007 through until at least
March 2008.

As mentioned in Section 3, rainfall was also, overall, below average during
winter and spring 2007. This followed on from a seasonal drought in autumn
2007 (Watts & Gordon 2007), during EI Nino conditions. Although this report
analyses the short-term hydrological conditions of 2007/08 (e.g., the lowest
rainfall and flows experienced during the year), it should be kept in mind that
the low rainfall earlier in 2007 exacerbated the situation through below-average
recharge to groundwater (McAlister 2007; McAlister & Tidswell 2008), and
the effects on farming were compounded by two droughts in relatively quick
succession.

This section presents an analysis of the rainfall, soil moisture deficits and river
flows during the 2007/08 drought. For comparative purposes, the following
recent droughts are referred to in the analysis:

e 1972/73 — a drought during El Nino conditions, that occurred from about
mid-spring 1972 through until early autumn 1973. This was soon after a
La Nina-related drought in 1970/71.

e 1997/98 — a particularly strong El Nino episode which led to drought in the
Wairarapa.

e 2000/01 — a drought during La Nina conditions, which mainly affected the
Hutt Valley, Wainuiomata and Wairarapa, particularly during autumn
2001.

e 2003 - an El Nino-related drought that affected much of the Wellington
region, particularly the Kapiti Coast and the Wairarapa plains, during
January to March 2003.

Rainfall

The drought conditions experienced in summer 2007/08 were partly due to dry,
settled weather of summer starting earlier than usual. Although October 2007
had average or above-average rainfall throughout the Wellington region,
November had very low rainfall compared to normal for the time of the year.
As mentioned in Section 3, the November rainfall was less than half the long-
term average in many parts of the Wellington region. Overall, for the period 1
November 2007 to 31 March 2008 the area with the lowest rainfall was the
eastern Wairarapa valley, from about Masterton east to Ngaumu and south to
Longbush valley and Martinborough (Figure 5.1), where rainfall was as low as
150 mm for the five-month period. More than half of the Wellington region
received less than 300 mm of rainfall over this period, including the eastern
Wairarapa hills, the Wairarapa plains, the Hutt Valley, the Kapiti Coast and
Wellington City.
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Figure 5.1: Approximate rainfall during November 2007 to March 2008

In terms of conditions compared to ‘normal’, rainfall during November 2007 to
March 2008 was between about 50% and 60% of the long-term average in the
eastern Wairarapa hills and the eastern foothills of the Tararua Range (Figure
5.2). The Wairarapa plains were also much drier than average, as were northern
and eastern parts of the Hutt and Wainuiomata catchments.
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Figure 5.2: Rainfall during November 2007 to March 2008 as an estimated
percentage of the long-term average rainfall
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As indicated by the minimum rainfall totals recorded during 2007/08 in the
Wellington region (Table 5.1), the driest 28-day period tended to be from mid-
November to mid-December 2007 or in January 2008. This highlights the
relatively early start to the drought; usually the driest months of the year are
January to March. The rainfall minima for three-month and six-month
durations tended to begin in October or November 2007.

Table 5.1: Lowest rainfall totals during 2007/08 for 28-day, 3 month and 6 month
durations, at selected monitoring locations in the Wellington region

28 days 3 months 6 months

Site Name Rainfall Start date Rainfall Start date | Rainfall | Start date

minima (mm) minima (mm) minima (mm)
Angle Knob 475 16/11/2007 661 15/11/2007 2075 12/10/2007
(Tararua Range)
Waikanae Water 4 12/01/2008 167 12/01/2008 507.8 18/10/2007
Treatment Plant
Kaitoke 17 13/01/2008 1815 14/11/2007 482 17/10/2007
Headworks (nth
Upper Hutt)
Shandon Golf 2.5 9/01/2008 119 5/11/2007 325 14/10/2007
Club (Petone)
Wainuiomata 6 16/11/2007 156.5 16/11/2007 394.5 19/10/2007
Reservoir
Karori Reservoir 3.2 16/11/2007 144.6 5/11/2007 425.2 20/08/2007
(Wellington)
Phelps (Tararua 12.5 16/11/2007 152.5 16/11/2007 420.5 17/10/2007
foothills —
Wairarapa)
East Taratahi 24 17/11/2007 71 29/12/2007 216.7 18/10/2007
(Near Masterton)*
Alloa 10.8 8/01/2008 99.8 16/11/2007 291.8 17/10/2007
(Featherston)
Tanawa Hut 9.5 28/12/2007 100.5 28/12/2007 269.5 27/10/2007
(North-east
Wairarapa)
Iraia (South-east 7 9/01/2008 126 28/12/2007 349 18/10/2007
Wairarapa)

The estimated return periods of the three-month rainfall depths are most
significant for the Tararua Range (15 years), eastern Tararua foothills (eight
years), Wairarapa plains (five years), eastern Wairarapa hills (five years),
Wainuiomata (12 years), and the northern and eastern Hutt catchment (e.g., 15
years at Kaitoke). Analysis of the rainfall during the 2007/08 drought in
different parts of the Wellington region shows that:

e On the Kapiti Coast, although the driest 28-day period was significant
(approximately a five-year return period) the three-month and six-month
rainfall minima were not significant. In other words, the period of low
rainfall was not prolonged, and records show that during the drought of
2002/03 there was less rainfall on the Kapiti Coast. Similarly, in
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Wellington City and Petone/Lower Hutt the 28-day duration rainfall
minima were significant (up to 10 year return period), but overall the
summer and autumn of 2000/01 was drier.

e In the north-eastern Hutt and Wainuiomata catchments the three-month
and six-month rainfall minima were significant, with estimated return
periods of 10-15 years. However, in general the rainfall was not as low as
during the droughts of 1970/71, 1972/73, 2000/01, and 2002/03 (although
there is variation depending on location).

e Inthe Tararua Range there was a clear west-east division, with the rainfall
minima for 2007/08 being more significant in the eastern range (partly due
to the storm of 7-8 January affecting the western range). At ‘Angle Knob’
the three month period from 15 November 2007 is the driest on record
(records begin in 1982). However, it was not the most significant six-
month period, with drier phases in the 1980s and 2000/01. This indicates
that the eastern Tararua Range experienced a moderate duration drought
during 2007/08, not as prolonged as that of 2000/01. The same trend
occurred in the foothills of the eastern Tararua Range (e.g., at the
monitoring sites ‘Mt Bruce’, ‘Kaituna’ and “Valley Hill’).

e On the Wairarapa plains and in the eastern Wairarapa hills the three-month
rainfall minima for 2007/08 have an estimated return period of about five
years. For the six-month duration there was less rainfall on the Wairarapa
plains during the droughts of 1972/73, 1997/98, 2002/03, and autumn
2007. In the eastern hills the droughts of 1970/71, 1972/73, 1997/98 and
2000/01 tended to be more prolonged, with less rainfall over the six-month
duration. In north-east Wairarapa the drought during autumn 2007
produced less rainfall than the summer 2007/08 drought.

5.2 Soil moisture deficit

Greater Wellington monitors soil moisture at several locations, although
generally the records are short and therefore are not suitable for long-term
analysis. The longest-running monitoring location is ‘Alloa’ (near Featherston),
where soil moisture has been monitored since 2000. The data for 2007/08
shows that soil moisture declined sharply in November 2007 — earlier than
usual — and remained well below average through until March 2008 (Figure
5.3). However, by May 2008 soil moisture conditions were back to about
average for the time of the year. This is indicative of conditions on the
Wairarapa plains during 2007/08, and monitoring of soil moisture in the
eastern Wairarapa hills shows a similar trend for the year.
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Figure 5.3: Soil moisture at Alloa (near Featherston) during 2007/08 compared to
the long-term average

One way of classifying or ranking droughts is by their effects, which are often
related to the soil moisture deficit*. The severity and duration of soil moisture
deficit is a function of the soil’s available water capacity, rainfall and
evapotranspiration. Therefore, modelled soil moisture deficits for an ‘average’
soil type (with an available water capacity of 150 mm) can be used to compare
droughts by reflecting both the rainfall and the climate conditions that affect
evapotranspiration.

Modelled soil moisture deficit data were obtained from NIWA for four long-
running monitoring locations. The data were used to calculate the estimated
number of days per year within the period November to April with a significant
soil moisture deficit (SSMD)°. As shown in Figure 5.4, on the Kapiti Coast
(indicated by ‘Paraparaumu Aerodrome’) 2007/08 was not overly significant in
terms of the number of days with SSMD, with this year ranking 10" in 40
years of data. A higher number of days with SSMD were experienced in
several drought periods of the early 1970s and in 2002/03. In the Hutt Valley,
the 2007/08 drought ranks about fourth equal (with 1972/73) in 40 years of
data from “‘Wallaceville’. The droughts of 1970/71 and 2000/01 — also during
La Nina conditions — appear to have caused a considerably higher number of
days with SSMD in the Hutt Valley compared to 2007/08. The ranking is
roughly consistent with the estimated return period of about 15 years assigned
to the three-month rainfall minima for 2007/08 at ‘Kaitoke Headworks’.

In the Wairarapa, the drought of 2007/08 produced a higher number of days
with SSMD than in the west of the region (Figure 5.5). On the Wairarapa
plains (as indicated by ‘East Taratahi’ near Masterton) there were 120 days of
SSMD, which ranks fourth equal with 1972/73 and 1977/78 in 31 years of data.

4 The amount of rainfall required to return the soil to field capacity

5 A significant soil moisture deficit is taken to be 110 mm or greater, a commonly-used threshold for defining an agricultural
drought
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In this location, the EI Nino-related droughts of 2002/03 and 1997/98 appear to
have produced more severe soil moisture deficits. The analysis shows that this
year’s drought in the eastern Wairarapa hills ranks third highest in 40 years of
data, after 1997/98 and 2000/01 (a similar La Nina year). This is consistent
with the rainfall analysis which generally shows less rainfall during these
droughts in the eastern hills. Although the autumn 2007 drought was
significant in the eastern Wairarapa hills it does not rank high for days of
SSMD; this is because potential evapotranspiration tends to be lower in late
autumn than in summer.
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