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1. Event summary
MetService issued an initial orange weather warning for the Westland district on Wednesday,
November 6, forecasting 300-450 mm of rain over 29 hours with intensities reaching 30 mm/hr. By
Thursday morning, the warning was extended to 31 hours, and the maximum rainfall depth adjusted
to 300-400 mm, with peak intensities between 25 and 35 mm/hr. Records of these issued warnings
can be found in Appendix 1.

The highest rainfall recorded over a 24-hour period were in the Waiho Catchment. however, higher
rainfall intensities were recorded in other catchments across the Westland District.

e Inthe Hokitika catchment, rainfall varied, with most gauges recording near or just above the
mean annual flood level (2.33-yearannual returninterval (ARI)). However, the Hokitika River
at Gorge gauge reached a 7-year ARl over 24 hours.

e Rainfall recordedin the Waiho Catchmentwere the highest recorded with 459mm recorded
at SH6 and 568mm at Douglas Hutt. These rainfall totals shave a return period of
approximately 20 years.

e Haast gauges showed more consistency in rainfall depth and annual return intervals, with
two of four gauges positioned within the same valley recording similar totals (444mm to
4491.5mm). These totals had a return period of between 10 and 20 years.

Despite significant rainfall, river flows and levels remained moderate. Peak flows stayed just below
the mean annual flood, with the Haast River reaching a 1.9-year ARl and the Hokitika River a 1.4-year
ARI. Noting significant changesin channelmorphology observed on the Waiho over time, the Waiho
peaked at 8,300 mm, around 200 mm below the March 2019 peak of 8,503 mm.

Although 24-hour totals were the highest recorded at the Waiho SH6 and Douglas Hut gauges,
overall rainfall across Westland was lower than in March 2019. This event was more localized, with
some gauges recording very high intensities while others remained below the mean annual flood,
enabling rivers to manage the rainfall within capacity.

Localised rainfall did, however, cause significant slips along SH6, bank erosion along smaller rivers
like the Whakapohai, and cracks along the highway in Westland, isolating some communities. In
response, the Westland District Council declared a local state of emergency on Saturday, November
9,at 9:42 a.m.

The Grey district also received an orange warning for heavy rainfall from MetService on Friday,
though norivers there reached alert levels.

Antecedent Conditions: Rivers were low but slightly elevated due to earlier rainfallon November 2
and 5. Soil moisture was moderately high following a particularly wet spring on the coast, increasing
the likelihood of slips and erosion.

Table 1: minimum and maximum rainfall totals and hour intensities per catchment.

Rainfall intensity Total rainfall (mm)
Catchment 30 minute (mm/0.5hr) Hourly (mm/hr)
Minimum Maximum | Minimum | Maximum Minimum | Maximum
Buller 1.8 16.2 3 30.8 19 389
Grey 1.7 4.1 3 7.6 16 71
Haast 7.5 18 14 33.1 190 526
Hokitika 3.7 16.7 7.4 31.2 84 610




Karamea 2.5 5.3 2.5 9.8 12 69
Mokihinui*
Waiho 7.4 18.5 14.8 34.5 209 632
Whataroa 12.5 12.5 23.5 23.5 408 408
*Telemetry issue, no data available.
River / Location of main gauge | Date and time of peak R ey Estinjlated ELUA
(mm) (m3/s) period (years)
Buller River / Te Kuha 9-Nov-2024 15:05:00 6632 2486 <1
Grey River / Dobson 9-Nov-2024 17:50:00 2335 1224 <1
Haast River / Roaring Billy 9-Nov-2024 06:35:00 5927 3720 1.9
Hokitika River / Gorge 9-Nov-2024 13:35:00 4828 1943 1.4
Karamea River / Gorge 9-Nov-2024 23:05:00 2654 491 <1
Mokihinui River / Welcome Bay 9-Nov-2024 18:35:00 3861 827 <1
Waiho River / SH Bridge* 9-Nov-2024 05:45:00 8300 NA NA
Whataroa River / SH Bridge 9-Nov-2024 10:15:00 4591 2116 <1.3

Table 2: peak level, flow and annual return interval per river monitoring station.

Comparison rainfall totals against March 2019 event
Rainfall totals from November 8-10, 2024, have been compared to the March 2019 event (Figure 1).
Although some gauges recorded similar or even higher totals than in March 2019, most gauges
recorded lowervolumes. The March 2019 event was marked by widespread heavy rainfall, whereas
the November 2024 event featured more localized high intensities at certain gauges.
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Figure 1: Comparison of rainfall totals for the March 2019 and November 2024 flood events.
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2. Westland

1.1 Arawhata and Haast River
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Figure 2 Map of Haast and Arawata River catchments with Hydrometric network locations:

1.1.1 Observations

ﬂaast Rv @ Deelaw
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Table 3: Peak river flows and levels recorded in the Arawhata and Haast river catchments.

ast Rv @ Roaring Billy (WCRC/NIWA)

st Rv @ Moa Ck'(NIWA)

Monitoring site

Peak Return
. Peak flow .
Date and time of peak water period
(m3/s)
level (mm) (years)
9-Nov-2024 06:35:00 5927 3720 1.9
9-Nov-2024 07:50:00 6153 3482 3.8

*Tentative peak flow, rating curve needs more calibration.

The Haast Riverlevelremained below its first stage alarm of 6.0m, reaching a peak flow of 3,720
m3/s, corresponding to a 1.9-year ARI flow. The Arawhata River recorded a higher return

period of 3.8 years; however, there is some uncertainty regarding the peak flow, as




additional high flow gauging’s are needed to calibrate the rating curve accurately (1.1.1
Observations

Table 3).

Table 4: Rainfall intensities and totals recorded in the Haast catchment and their annual return intervals (ARI).

Site Maximum rainfall (mm)
30min 1hr 2hr 6hr 12hr 24hr 48hr 72hr Total
Deelaw 12.8 21.4 38.4 107.9 201.6 334 366.1 366.1 366
Roaring Billy 174 33.1 62.1 146.4 265.4 467 467 467
NIWA SITES
Cron Ck 18 30.5 60.5 167 307 491.5 525.5 525.5 526
Moa Ck 7.5 14 26.5 64.5 103.5 180 189.5 189.5 190
[ARI (years) [ 2.33] s| 0] 20[TTS0] 100 [TT200]

Deelaw, Roaring Billy, and Cron Creek recorded high rainfall totals over a 24-hour period, with

Roaring Billy reaching between 20 and 50 year ARI. However, intensities were lower at shorter

intervals, and rainfall soon eased, keeping the 2-day and 3-day totals within 2.33 to 10-year ARIs

(Table 4).

Roaring Billy and Cron Ck rain gauges recorded the highest peak hourly intensities and totals in the

Haast catchment with the Roaring Billy gauge recording the highest hourly intensity and Cron Ck the

highest rainfall total over the duration of the event (Figure 3).
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Figure 3: Distribution of rainfall intensities and totals across the Haast River Catchment rain gauge network.



Haast Rv at Roaring Billy rainfall duration curve
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Figure 5: Duration curve graph comparing observed rainfall intensities against annual
return intervals for Haast Rv at Deelaw rain gauge.

Haast Rv at Roaring Billy - Hydrograph
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Figure 6: Flow hydrograph of Haast river at Roaring Billy with hourly rainfall intensity of the Haast Rv at Roaring Billy rain gauge.
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1.2 Hokitika River
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Figure 7: Map of Hokitika River catchment with Hydrometric network locations
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Table 5: River flows and levels recorded in the Hokitika river catchment.

o . . Peakwater | Peak flow | Return
Monitoring site Date and time of peak level (mm) (m3/s) period
Hokitika Rv at Kaniere Br* 9-Nov-2024 16:45:00 5958 2587** | NA
Hokitika Rv at Gorge 9-Nov-2024 13:35:00 4828 1943 1.4
Kokatahi Rv at Middle Terrace Br

*Not enough data to generate a reliable ARI.

**Rating curve is specific to high flow events, so moderate reliability

Table 6: Rainfall intensities and totals recorded in the Hokitika catchment and their annual return intervals (ARI).

Site Maximum rainfall (mm)
30min | 1hr 2hr 6hr 12hr 24hr 48hr 72hr Total

Cropp Base*
Colliers - 36 years 16.7 31.2 60.1 139.9 270.7 413.8 507.1 507.1 507
Gorge - 13 years 15.6 29.8 57.2 129.3 199.2 369.1 434.8 434.8 435
Ross - 12 years 8.1 14.4 25.7 64 101.3 161.1 176.5 176.5 176
Mt Browning - 13 years 13 24.1 45.2 119.8 214.3 341.8 431.4 431.4 431
NIWA SITES
Cropp Waterfall - 42 years 15 28 54.5 157 304 487.5 610 610 610
Hokitika EWS - 8 years 3.7 7.4 13.2 33 46 76.2 83.8 83.8 84
IvoryRipplerock — 46 years 14 26 49.5 119 196 331.5 385 385 385
Tuke Hut-46 years 16 29 52 142.5 267.5 442 527 527 527

*Telemetry issue, no data available.

[ARI (years) [ 233] s| 1]  20[77TS0] 100 200

Most rainfall sites in the Hokitika catchment recorded totals at or slightly above the mean annual
return period (Table 6).

The Hokitika River at Gorge gauge was an exception, with rainfall reaching 5- to 10-year return

periods over 1- and 2-day. Coastal rainfall remained below mean annual return interval with both
Ross and Hokitika EWS recording less than 200mm overall and intensities remained less than
20mm/hr. Inland and alpine gauges recorded far higher one-hour intensities and totals (Figure 8).

None of the alpine gauges recorded rainfall intensities exceeding their mean annual return period.




Hokitika rainfall catchment: 8th to 10th November
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Figure 8: Distribution of rainfall intensity and total event depths over the Hokitika Catchment Rainfall network.

Hokitika Rv at Gorge rainfall duration curve
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Figure 9: Duration curve graph comparing observed rainfall intensities against annual return intervals for
Hokitika Rv at Gorge rain gauge.



Hokitka Rv at Colliers Ck rainfall duration curve
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Figure 10: Duration curve graph comparing observed rainfall intensities against annual return intervals for Hokitika
Rv at Colliers Ck rain gauge
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Figure 11: Flow hydrograph of Hokitika river at Gorge with an overplot hourly rainfall intensity of the Hokitika Rv at Gorge rain gauge.



1.3 Waiho and Whataroa Rivers
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Figure 12: Map of Waiho and Whataroa River catchments with Hydrometric network locations.

1.3.1 River flows and levels

Table 7: River flows and levels recorded in the Waiho and Whataroa river catchments.

Peakwater | Peak flow | Return

Monitoring site Date and time of peak level{mm) (m3/s) period
9-Nov-2024 05:45:00 8300 | NA NA
9-Nov-2024 10:15:00 4591 2116 | <1.3

*No flow data available. Riverbed is also too dynamic for reliable stage ARI.

The Waiho river reached a peak of 8.3m, which is below the March 2019 peak level. The river
triggered its first stage alarm of 8.0m and stayed below its second stage alarm of 8.5m. Whataroa
river reached a peak flow of 2116m3/s with an annual return interval of less than 1.3 year (Table 7).



1.3.2 Rainfall intensities and totals

Table 8: Rainfall intensities and totals recorded in the Waiho and Whataroa river catchments and their annual return

intervals (ARI).

. Maximum rainfall (mm)
Site 30min 1hr 2hr 6hr 12hr 24hr 48hr 72hr Total

Waiho SH6 18 29 49 135 256 H 522 522 522
*Harihari 15 27 48 111 199 305 346 346 346
NIWA SITES

*Qkarito EWS 7 15 24 62 106 183 209 209 209
Waiho Douglas 19 35 67 189 633 633 632
Whataroa SH6 13 24 44 113 201 347 409 409 408

*Not enough data to for ARI.

| ARI (years) |

2.33 |

5 |

o[ 20[T60] 100 [77200]

The Waiho River at SH6 and Douglas Hut gauges recorded 24-hour totals within the 20- to 50-year

ARl range, breaking 1-day records at both sites. The Whataroa River at SH6 recorded a 10- to 20-year

ARI over the same period. Except for Douglas Hut at the 12-hour duration, most gauges showed

lower intensities at shorter intervals. The event was relatively brief, lasting less than two days, with

rainfall intensities tapering off over the 2-day and 3-day periods (Table 8).

Peak hourly intensities at Franz Josef were relatively high, ranging from 25 to 35 mm/hr, with total
rainfall for the event between 500 and 700 mm (Figure 13).
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Figure 13: Distribution of rainfall intensities and event depths across the Waiho — Whataroa River Catchment rainfall

network.




Waiho Rv at SH6 rainfall duration curve
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Figure 14: Duration curve graph comparing observed rainfall intensities against annual return
intervals for Waiho Rv at SH6 rain gauge
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Figure 15: Duration curve graph comparing observed rainfall intensities against annual return
intervals for Wahio Rv at Douglas Hut (NIWA) rain gauge
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Figure 16: Duration curve graph comparing observed rainfall intensities against annual return
intervals for Whataroa Rv at SH6 (NIWA) rain gauge




Waiho Rv at SH6 rainfall duration curve
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Figure 17: Waiho Rv at SH6 observed rainfall duration curve compared against March 2019 event.
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Figure 18: Waihio Rv at Douglas Hut (NIWA) observed rainfall duration curve compared against March

2019 event.




1.3.3 Observations

Waiho Rv at SH6 - Hydrograph
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Figure 19: Stage hydrograph of Waiho river at SH6 with an overplot of hourly rainfall intensity of the Waihio Rv at SH6 rain gauge.



Appendix

A. Rainfall summary table

e, Rainfall site Maximum rainfall intensity Total rainfall
mm/30min | mm/1hr (mm)
Buller Buller Rv at Bald Hill 7.7 13.5 84
Buller Rv at Longford (TDC) 2.6 4.3 42
Buller Rv at Three Channel Flat 3.9 6.8 81
Inangahua Rv at Brunner Range 4.5 7.7 74
Inangahua Rv at Landing 1.8 3.4 37
Maruia Rv at Springs junction 25 4.5 47
Matakitaki at Horse Terrace Br (TDC) 16.2 30.8 389
Orikaka Rv at Plateau Stm
Reefton at Township 2.4 3 19
Westport EWS (NIWA) 3.6 7.2 43
Grey Ahaura Rv at Gorge 2.5 3.3 26
Arnold Rv at Moana 4.1 7.6 71
Grey Rv at Conical Hill 3.5 4.5 16
Grey Rv at Haupiri 4 7.5 58
Grey Rv at Ngahere 3 4.5 52
Grey Rv at Waipuna 1.9 3 16
Grey Rv at WCRC Office 3.1 3.5 44
Greymouth Aero EWS (NIWA) 1.7 3.4 42
Mawheraiti Rv at Atarau Bridge 25 3.7 22
Pigeon Creek CWS (NIWA)
Sirdar Ck at Paparoa
Haast Haast Rv at Cron Ck (NIWA) 18 30.5 526
Haast Rv at Deelaw 12.8 214 366
Haast Rv at Moa Ck (NIWA) 7.5 14 190
Haast Rv at Roaring Billy 17.4 33.1 467
Hokitika Cropp Rv at Waterfall (NIWA) 15 28 610
Hokitika EWS (NIWA) 3.7 7.4 84
Hokitika Rv at Colliers Ck 16.7 31.2 507
Hokitika Rv at Gorge 15.6 29.8 435
Ivory Rv at Ripplerock (NIWA) 14 26 385
Ross at Township 8.1 14.4 176
Styx Rv at Mt Browning 13 24.1 431
Tuke Rv at Tuke Hut (NIWA) 16 29 527
Karamea Karamea Rv at Garibaldi 5.3 9.8 69
Karamea Rv at Township 2.5 2.5 12
Mokihinui Mokihinui Rv at Stoney Ck
Waiho Okarito EWS (NIWA) 7.4 14.8 209
Waiho Rv at SH6 18.5 34.5 632
Waiho Rv at Douglas Hut (NIWA) 18.2 29.1 522
Wanganui Harihari @ School 15.4 27 346
Whataroa Whataroa Rv at SHB (NIWA) 12.5 23.5 408




B. MetService warnings

Wednesday 6" November 09:43am

Situation

A front brings heavy rain to western and southern parts of the South Island from Friday to Saturday,
including spillover into the Canterbury and Otago headwaters. A heavy rain warning and watch are
now in force. Please stay up to date with the latest forecasts as changes are likely to be made, and
more areas added.

Heavy Rain Warning - Orange

Area: Westland District

Period: 29hrs from 6:00am Frito 11:00am Sat

Forecast: Expect 300 to 450 mm of rain about the ranges (possibly more in localised areas), and
lesser amounts nearer the coast. Peak rates of 30 mm/h expected about the ranges.

Moderate chance of upgrading to a Red Warning.

Impact: Streams and rivers may rise rapidly. Surface flooding, slips, and difficult driving conditions
possible.

Action: Clear your drains and gutters to prepare for heavy rain. Avoid low-lying areas and drive
cautiously.

Wednesday 6" November 08:34pm

Situation

A front brings heavy rain to western and southern parts of the South Island from Friday to Saturday,
including spillover into the Canterbury and Otago headwaters. Warnings and Watches for heavy rain
are in force. Please stay up to date with the latest fore casts as changes are likely to be made, and
more areas added.

Heavy Rain Warning - Orange

Area: Westland District

Period: 29hrs from 6:00am Friday to 11:00am Saturday

Forecast: Expect 300 to 450 mm of rain about the ranges (possibly more in localised areas), and
lesser amounts nearer the coast. Peak rates of 30 mm/h expected about the ranges.

Moderate chance of upgrading to a Red Warning.

Impact: Streams and rivers may rise rapidly. Surface flooding, slips, and difficult driving conditions
possible.

Action: Clear your drains and gutters to prepare for heavy rain. Avoid low-lying areas and drive
cautiously.



Thursday 7" November 09:57am

Situation

A front brings heavy rain to western and southern parts of the South Island from Friday to Saturday,
including spillover into the Canterbury and Otago headwaters. Warnings and Watches for heavy rain
are in force. Please stay up to date with the latest fore casts in case changes are made.

Heavy Rain Warning - Orange

Area: Westland District

Period: 31hrs from 6:00am Frito 1:00pm Sat

Forecast: Expect 300 to 400 mm of rain about the ranges (possibly more in localised areas), and 100
to 200 mm nearer the coast (especially about and south of the Glaciers). Peak rates of 20 to 30
mm/h expected about the ranges, especially during Saturday morning.

Moderate chance of upgrading to a Red Warning.

Impact: Streams and rivers may rise rapidly. Surface flooding, slips, and difficult driving conditions
possible.

Action: Clear your drains and gutters to prepare for heavy rain. Avoid low-lying areas and drive
cautiously.

Heavy Rain Watch - Yellow

Area: Grey District

Period: 30hrs from 9:00am Frito 3:00pm Sat

Forecast: Periods of heavy rain. Rainfall amounts may approach warning criteria, especially about
the ranges.

Moderate chance of upgrading to a Warning.

Thursday 7" November 08:55pm

Situation

A front brings heavy rain to western and southern parts of the South Island from Friday to Saturday,
including spillover into the Canterbury and Otago headwaters. Warnings and Watches for heavy rain
are in force. Please stay up to date with the latest forecasts in case changes are made.

Heavy Rain Warning - Orange

Area: Westland District

Period: 31hrs from 6:00am Frito 1:00pm Sat

Forecast: Expect 300 to 400 mm of rain about the ranges (possibly more in localised areas), and 100
to 200 mm nearer the coast (especially about and south of the Glaciers). Peak rates of 25 to 35
mm/h expected about the ranges, especially Friday evening and Saturday morning.

Moderate chance of upgrading to a Red Warning.

Impact: Streams and rivers may rise rapidly. Surface flooding, slips, and difficult driving conditions
possible.

Action: Clear your drains and gutters to prepare for heavy rain. Avoid low-lying areas and drive
cautiously.

Heavy Rain Watch - Yellow
Area: Grey District
Period: 30hrs from 9:00am Frito 3:00pm Sat



Forecast: Periods of heavy rain. Rainfall amounts may approach warning criteria, especially about
the ranges.
Moderate chance of upgrading to a Warning.

Friday 8" November 09:49am

Situation

A front, preceded by strong to gale northwesterlies, brings heavy rain to western and southern parts
of the South Island today and Saturday, including spillover into the Canterbury and Otago
headwaters. Warnings and Watches for heavy rain are in force, as well a strong wind Watch for
Canterbury High Country. Please stay up to date with the latest forecasts in case changes are made.

Heavy Rain Warning - Orange

Area: Grey and Buller Districts

Period: 20hrs from 1:00am Sat to 9:00pm Sat

Forecast: Expect 100 to 150 mm of rain in the ranges, and lesser amounts about coast. Peak rates of
15 to 25 mm/h about the ranges Saturday morning and afternoon.

Minimal chance of upgrading to a Red Warning.

Minimal chance of upgrading to a Red Warning.

Heavy Rain Warning - Orange

Area: Westland District

Period: 27hrs from 9:00am Frito 12:00pm Sat

Forecast: Expect 300 to 400 mm of rain about the ranges (possibly more in localised areas), and 100
to 200 mm nearer the coast (especially about and south of the Glaciers). Peak rates of 25 to 35
mm/h expected about the ranges, especially this evening and Saturday morning.

Moderate chance of upgrading to a Red Warning.

Impact: Streams and rivers may rise rapidly. Surface flooding, slips, and difficult driving conditions
possible.

Action: Clear your drains and gutters to prepare for heavy rain. Avoid low-lying areas and drive
cautiously.

Friday 8" November 08:46pm

Situation

A front, preceded by strong to gale northwesterlies, brings heavy rain to the west of the South Island
tonight and Saturday, including spillover into the Canterbury and Otago headwaters. Warnings for
heavy rain are in force, as well a strong wind watch for Canterbury High Country. Please stay up to
date with the latest forecasts in case changes are made.

Heavy Rain Warning - Orange

Area: Grey and Buller Districts

Period: 20hrs from 1:00am Sat to 9:00pm Sat

Forecast: Expect 100 to 130 mm of rain in the ranges, and lesser amounts about the coast. Peak
rates of 15 to 25 mm/h about the ranges Saturday morning and afternoon.

Minimal chance of upgrading to a Red Warning.



Heavy Rain Warning - Orange

Area: Westland District

Period: 18hrs from 9:00pm Fri to 3:00pm Sat

Forecast: On top of what has fallen, expect 250 to 350 mm of rain about the ranges (possibly more
in localised areas), and 100 to 130 mm nearer the coast (especially around the Glaciers). Peak rates
of 25 to 35 mm/h expected about the ranges.

Moderate chance of upgrading to a Red Warning.

Impact: Streams and rivers may rise rapidly. Surface flooding, slips, and difficult driving conditions
possible.

Action: Clear your drains and gutters to prepare for heavy rain. Avoid low-lying areas and drive
cautiously.

Saturday 9" November 08:40am

Situation

A front, preceded by strong to gale northwesterlies, brings further heavy rain to the west of the
South Island Saturday morning and afternoon, including spillover into the Canterbury and Otago
headwaters, and to the lower North Island from tonight. Warnings and watches remain in force.
Please stay up to date with the latest forecasts in case changes are made.

Heavy Rain Warning - Orange

Area: Grey and Buller Districts

Period: 13hrs from 8:00am Sat to 9:00pm Sat

Forecast: Expect a further 60 to 80 mm of rain in the ranges, and lesser amounts about the coast.
Peak rates of 15 to 25 mm/h about the ranges this morning and afternoon.

Minimal chance of upgrading to a Red Warning.

Heavy Rain Warning - Orange

Area: Westland District

Period: 7hrs from 8:00am Sat to 3:00pm Sat

Forecast: Expect a further 70 to 120 mm of rain to accumulate, mainly about the ranges. Peak rates
of 25 to 35 mm/h expected this morning.

Low chance of upgrading to a Red Warning.

Impact: Streams and rivers may rise rapidly. Surface flooding, slips, and difficult driving conditions
possible.

Action: Clear your drains and gutters to prepare for heavy rain. Avoid low-lying areas and drive
cautiously.

Saturday 9" November 07:34pm
All warning and watches cancelled for the west coast region.




