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\Waiohiki bridge and surrounds are inundated by the Tutaekuri River. (Photo: Getty Images) -



https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures
https://thespinoff.co.nz/society/15-02-2023/the-aftermath-of-cyclone-gabrielle-in-pictures

W\

L N i 5




Image: Tom Kay
Puketapu/Dartmoor
Rd area

= LN
s -

5 e
LR P




Pre-Cyclone Gabrielle

-

Imagery sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence.


https://data.linz.govt.nz/
https://creativecommons.org/licenses/by/4.0/

Post-Cyclone Gabrielle

Find address or place.

+

+

Imagery sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence.


https://data.linz.govt.nz/
https://creativecommons.org/licenses/by/4.0/

. ) 3 . ST
£oi0" _
A -
Repair Status R o : - A
" . R \ e o i3

A \Z*o
Complete . .o - L%
\ e © @ NAPIER'

—_— s
" g m—— \\ Puketapu ‘5,’??’-?;2-’ %
Stopbank Cyclone v . _ . ey,

Damage Category — -

Legend

Intact
Weakened
Unknown

—— Breach



https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/
https://www.hbrc.govt.nz/our-council/cyclone-gabrielle-response/flood-infrastructure-repairs/

HB Civil Defence Emergency
Management Group

https://www.facebook.com/
hbemergency/videos

P 0:08/1:07 -

IZ Extreme courage, skill and hope on display here! Thank you to Trevor for providing this incredible footage of a daring
rescue at Gilligan Road today. Our first responders and partner agencies have been working tirelessly - thank you for what...
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Ngaruroro River at Omahu (pre-Cyclone Gabrielle)
O [ Nl | T

All imagery sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence; https://data.linz.govt.nz/layer/112726-hawkes-bay-010m-cyclone-gabrielle-aerial-photos-2023/



https://data.linz.govt.nz/
https://creativecommons.org/licenses/by/4.0/

Ngaruroro River at Omahu (post-Cyclone Gabrielle)
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Hawke's Bay 0.10m Cyclone Gabrielle Aerial Photos (2023) ¢
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N2_20210530_110648 - North Branch Ashburton River looking upstream (Shearers Rd N in bottom right of image)

May 30, 2021 11:06:48 AM

= Taken by:
ppes—— e — e : ECan (Verity Kirstein)

North Branch Ashburton
River looking upstream
(Shearers Rd N in bottom
right of image)

Record ID: C21C/154734
Comments: Time Recorded

by Camera Clock (May have
been corrected)
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b Canterbury
R : https://apps.canterbury
\ “:‘3, : D maps.govt.nz/FIR


https://apps.canterburymaps.govt.nz/FIR
https://apps.canterburymaps.govt.nz/FIR

NEW ZEALAND / WEST COAST

Westport flood: 450 homes still unlivable or

damaged
11:34 am on 14 October 2021 Shem i 0 o e @

Samantha Gee, Nelson Marlborough reporter
= samantha.gee@rnz.co.nz

Almost three months after floodwaters ravaged the coastal town of Westport, 140 people remain in temporary accommodation, living in cabins, motels or
with friends and family.

A partly-submerged car outside flooded houses on Disraeli St, Westport.

https://www.rnz.co.nz/news/national/453511/westport-flood-450-homes-still-unlivable-or-damaged
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NEW ZEALAND / WEATHER

Timaru District floods: Rangitata residents told to

evacuate
1:31 pm on 10 December 2019 Share this O o @ @

The Timaru District Council has extended its evacuation area around the Rangitata river and is urging people to leave before it is too late.

—

https://www.rnz.co.nz/news/national/405178/timaru-district-floods-rangitata-residents-told-to-evacuate
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https://www.rnz.co.nz/news/national/522265/more-than-100-people-still-out-of-homes-after-wairoa-flooding

NEW ZEALAND / NATURAL DISASTERS

More than 100 people still out of

homes after Wairoa flooding
12:19 pm on 16 July 2024 Share this O 0 e @ G

Jimmy Ellingham, Checkpoint reporter
ad jimmy.ellingham@rnz.co.nz

-

Steve and Rangitaka Kelly's Ngamotu Road home was flooded in November and again in June.
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NEW ZEALAND / WEATHER

Otago floods: Counting the

damage - What you need to know
2:59 pm on 5 October 2024 Share this o 0 e @

A sign on Highcliff Road towards the Otago Peninsula warning drivers to take extreme care.
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NEW ZEALAND / WEATHER

West Coast: Clean-up,
assessments underway after

record-breaking deluge
3:54 pm on 10 November 2024 Share this O e c @ @

N 3

Emergency Management Minister Mark Mitchell who has been in Westland over the weekend.
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Live: Christchurch declares state of -
emergency as city experiences fourth
wettest day on record

Thousands left without power, but worst of the wind over for Wellington




@ *{\ WMl News Life Radio Podcasts Video ~ TeAoMaori Pacific IndoNZ X

New Zealand World Politics Pacific Te AoMaori Sport Business Country Local Democracy Reporting

NEW ZEALAND / WEATHER

Heavy rain falls on Tasman again:

'We're definitely over it
11:21 pm on 29 July 2025 Share this O o e @

Samantha Gee, Nelson Marlborough / Te Tauihu reporter
»= samantha.gee@rnz.co.nz

Heavy rain falls on Tasman again: 'We're definitely over it'
Video: Mark Papalii

June-July 2025

NEW ZEALAND |29 JULY 2025

Heavy rain falls on Tasman again:
'We're definitely over it’




“I have no doubt whatsoever in my
mind, across my experience of my life as
a climate scientist, that climate change

has influenced that event.”

Dr Sam Dean (NIWA principal climate scientist) after Cyclone Gabrielle



“IThese events] will become more severe
as the planet continues to warm. That will
mean... heavier rain, and more problems
from... flooding.”

MetService

https://blog.metservice.com/TropicalCycloneGa brielleSummary




https://www.linkedin.com/posts/metservice just-how-wet-has-auckland-been-our-rain-activity-7125596313118736384-y-96/
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plot

https://apps.climate.copernicus.eu/global-temperature-trend-monitor/?tab

Global warming reached an estimated 1.40°C in June 2025.

If the 30-year warming trend leading up to then continued,
global warming would reach 1.5°C by May 2029.

Extrapolate from: Jun 2025
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From Belinda Storey — “Economics of Climate Management”

Climate Change is Shifting Hazard Probabilities

Temperature, Sea Level, Precipitation, Storm Surge...

Current hazard distribution

Future hazard distribution
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whakahura

https://zoom.us/rec/share/5iTazkoilSzXSANG6A6Dk 4Ajk4XIdB7Q9c77B cECMT4YpmvDLQP4mh10-a EY.Gibd fimOgck XKY
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https://zoom.us/rec/share/5jTazkoi1SzXSAjNG6A6Dk_4Ajk4XldB7Q9c77B_cECMT4YpmvDLQP4mh1O-a_EY.Gibd_fjm0qck_XKY
https://zoom.us/rec/share/5jTazkoi1SzXSAjNG6A6Dk_4Ajk4XldB7Q9c77B_cECMT4YpmvDLQP4mh1O-a_EY.Gibd_fjm0qck_XKY

Imagery sourced from
the Ministry for the
Environment and
licensed for reuse under
the CC 3.0 licence.
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Credit: NZ Geographic



Kaweka Forest Park

deer no deer

https://www.doc.govt.nz/globalassets/documents/parks-and-recreation/hunting/hawkes-bay/kaweka-mountain-beech-project-annual-report-2017-18.pdf



Imagery sourced from
the Ministry for the
Environment and
licensed for reuse under
the CC 3.0 licence.

Post-Cyclone




Imagery sourced from
the Ministry for the
Environment and
licensed for reuse under
the CC 3.0 licence.




Imagery sourced from
the Ministry for the
Environment and
licensed for reuse under
the CC 3.0 licence.
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Imagery sourced fro ice and licensed for reuse under the C licence.
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v v Gisborne 0.2m Cyclone Gabrielle Aerial Photos
(2023)

v ~Gisborne 0.3m Rural Aerial Photos (2017-2019)
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Imagery sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence.
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Image: Tom Kay
Sediment in Tutaekuri River,
Redclyffe Bridge
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Source: Jon
Tunnicliffe, Gary
Brierley, lan Fuller /
Google Earth




kiticeast Aerial Photos (Historic) = | Bl &

DISTRICT COUNCIL




kapiticoast  Aerial Photos (Historic)
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From 'Freshwater Ecology of Piped Streams in Wellington’

g ' -

302 The Parade Miramar Park

348 The Parade Waipapa Stream Miramar - Shops




https://www.researchgate.net/figure/Elements-of-a-river-reach-
pool-riffle-and-run_figl3 322765638

Pool Areas of slow flowing, deep
ater, often on the outside of bends

Run: Smooth, unbroken flow,
connecting riffles and pools

Riffle. Fast shallow flow over
boulders and cobbles which break
the water surface

Plan View




Tukituki River

Cross-section:

Stop Bank Corridor
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‘Reanimating the strangled rivers of Aotearoa New Zealand.’

https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wat2.1624



https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wat2.1624

Cross section
Stopbanks

Waiho River Cross Section - 400m Downstream of the SH6 Bridge

Waiho riverbed

Franz Josef
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https://www.wcrc.govt.nz/repository/libraries/id:2459ikxj617q9ser65rr/hierarchy/Documents/Community/Consultation/Waiho%20River%20%E2%80%93%20Future%20Management%20Strategy/2023 Waiho%20T
AG_Future%20Management%200f%20the%20Waiho%20River Report.pdf



https://www.wcrc.govt.nz/repository/libraries/id:2459ikxj617q9ser65rr/hierarchy/Documents/Community/Consultation/Waiho%20River%20%E2%80%93%20Future%20Management%20Strategy/2023_Waiho%20TAG_Future%20Management%20of%20the%20Waiho%20River_Report.pdf
https://www.wcrc.govt.nz/repository/libraries/id:2459ikxj617q9ser65rr/hierarchy/Documents/Community/Consultation/Waiho%20River%20%E2%80%93%20Future%20Management%20Strategy/2023_Waiho%20TAG_Future%20Management%20of%20the%20Waiho%20River_Report.pdf
https://www.wcrc.govt.nz/repository/libraries/id:2459ikxj617q9ser65rr/hierarchy/Documents/Community/Consultation/Waiho%20River%20%E2%80%93%20Future%20Management%20Strategy/2023_Waiho%20TAG_Future%20Management%20of%20the%20Waiho%20River_Report.pdf
https://www.wcrc.govt.nz/repository/libraries/id:2459ikxj617q9ser65rr/hierarchy/Documents/Community/Consultation/Waiho%20River%20%E2%80%93%20Future%20Management%20Strategy/2023_Waiho%20TAG_Future%20Management%20of%20the%20Waiho%20River_Report.pdf

Scott Wilson, Lincoln Agritech
https://lincolnagritech.co.nz/our-science/the-issues/water/research-shows-how-braided-rivers-work/

Groundwater Levels
& Aquifer Recharge

A LINCOLN
=\ AGRITECH

MEASURE. MODEL. MANAGE.

Ngaruroro River Study
Subsurface Processes in Braided Rivers
MBIE Programme

Report 1003-28 R1

Scott Wilson and Linda Robb
Lincoln Agritech

127 June 2024

postglacial gravels

regional aquifer
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Palmerston
North

Manawatu
River

1949

All imagery sourced from the LINZ Data
Service and licensed for reuse under the CC BY
4.0 licence; and http://retrolens.nz and
licensed by LINZ CC-BY 3.0

Orthomosaic by Thomas Kay.
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Palmerston
North

Manawatu
River

2022

All imagery sourced from the LINZ Data
Service and licensed for reuse under the CC BY
4.0 licence; and http://retrolens.nz and
licensed by LINZ CC-BY 3.0

Orthomosaic by Thomas Kay.
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Palmerston North, Manawatu River, 1949
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All imagery sourced from the LINZ Data
Service and licensed for reuse under the CC BY
4.0 licence; and http://retrolens.nz and

licensed by LINZ CC-BY 3.0
Orthomosaic by Thomas Kay.
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Palmerston North, Manawatu River, 2022

All imagery sourced from the LINZ Data
Service and licensed for reuse under the CC BY
4.0 licence; and http://retrolens.nz and
licensed by LINZ CC-BY 3.0

Orthomosaic by Thomas Kay.
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Mangaone, Palmerston North, 1949
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Sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence.
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Mangaone, Palmerston North, 2022
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From: Tukua Nga Awa Kia Rere / Making Room for Rivers, Forest & Bird




Manawatu

River
(LIDAR)

https://storymaps.arcgis.com/stories/44e84f189ddf43acae44fc66af2558bb



Existing flood protection
‘'unsustainable’, warns Horizons

chairperson.
Manawata reporter . 13:46, O O O ®

Cyclone Gabrielle changed the landscape surrounding the Pohangina River.

https://www.stuff.co.nz/manawatu-standard/news/300850095/existing-flood-protection-unsustainable-warns-horizons-chairperson
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Insurance payouts for weather-related damage, New Zealand
NZSm, inflation adjusted to 2023
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“The 2004 floods in the lower North Island were exceptionally bad. So bad that the insured damage for the entire year
was not exceeded until 2017, McLachlan says. “Since then it has been exceeded every year. The total for 2023 exceeds
that for the previous 14 years.”

https://blog.planetaryecology.org/2023/10/19/nz-climate-related-disasters-hit-record-high-in-2023/
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https://www.beehive.govt

“Treasury has put the cost of asset
damage from the Auckland floods

and Cyclone Gabrielle at between

S9 billion and $14.5 billion.”
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Jo Dighton rescues a
chicken from the

~ floodwaters during
Cyclone Gabrielle.
Hawke’s Bay 14/02/23

_ Credit Steve Dighton
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“working against nature does not work”

“Iwe] may inadvertently be
manufacturing future disasters”

"moving out of harm's way saves lives"

Zealand.” https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wat2.1624
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INQUIRY INTO FLOOD
MITIGATION MEASURES FOLLOWING
CYCLONE BOLA



“...extensive deforestation... has led to... greatly accelerated,
widespread, severe erosion...”

“draining of wetlands has intensified flooding problems in
many areas...”

“...unwise intensive development behind stopbanks has often
been encouraged”

Inquiry Into Flood Mitigation Measures Following Cyclone Bola, Office of Parliamentary Commissioner for the Environment, Te Kaitiaki Taiao, December 1988, p.21.
https://pce.parliament.nz/media/lr2n4g4x/inquiry-into-flood-mitigation-measures-following-cyclone-bola-december-1988-small.pdf



Report of the
Hawke’s Bay Independent
Flood Review

July 2024

HAWKE’S BAY
/\\// INDEPENDENT
/\\/ FLOOD REVIEW

Pae Matawai Parawhenua

“...since the flood event there has been a
widespread desire to build new stopbanks...
However, lessons must be learnt from the fact
that the flood completely overwhelmed the
stopbanks...”

“...there were relatively new housing
developments in areas of known flood risk
[suggesting] that lessons from the past have
not been learnt and development has been
allowed in high-hazard areas.”



“...need to re-imagine legacy
systems so they are fit for purpose

Report of the .
Hawke’s Bay Independent and reflect the evolving best
Flood Review practice of “Making Room for the
River”....”

HAWKE’S BAY
&\// INDEPENDENT

\ FLOOD REVIEW
Pae Matawai Parawhenua
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Restoring nature oodplains and wetlands

gives nature and people more room too!

From: Tukua Nga Awa Kia Rere / Making Room for Rivers — Forest & Bird



Mayor supports ‘Making Space for
Water’

Te Auaunga /Oakley creek, Wesley Te Auaunga /Oakley creek, Wesley
27 January 2023 31 January 2023

Home |/ New Zealand

Auckland flood relief: Council, g#= S , ;
Government to unveil $1 SO
From Leigh Steckler, Auckland Council — Making Space for Water - billion+ package to buy out
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All imagery sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence
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Auckland Council reveals new
proposal for Takapuna Golf

Course
11:35am on 7 July 2025 Share this o 0 e @

https://www.rnz.co.nz/news/
national/566169/auckland-
council-reveals-new-proposal-

for-takapuna-golf-course Auckland Council's rendering of a proposal for Takapuna Golf Course. Photo: AUCKLAND COUNCIL
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1415 new homes consented
on Auckland flood plains in
the year since flooding

disaster
8:31amon 26 January 2024 Share this O 0 e @

Kate Newton, Senior Journalist, In Depth
.V W @katenewtonnz



Discussion document

Have your say on proposed
changes to national direction
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Going it alone — how not to prepare for
climate change

This week’s climate adaptation report ruling out property buyouts is one of the most philosophically misguided, morally questionable,

administratively inept, and politically naive documents seen in years, says Professor Jonathan Boston

\
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“A possible effect of climate change is that cyclones
of some form could pass close to New Zealand with
increasing frequency. It may be that in retrospect
the Bola storm will not be regarded as such an
extreme event.”

“In the interests of future generations...
government cannot allow the... nation’s floodplain
land to be unwisely used.

uiry Into Flood Mitigation Measures Following Cyclone Bola, Office of Parliamentary Commissioner for the Environment, Te Kaitiaki Taiao, December 1988, p.21
s://pce.parliament.nz/media/lr2n4g4x/inquiry-into-flood-mitigation-measures-following-cyclone-bola-december-1988-small.pdf
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A modern way to mitigate flood risk while supporting °

Aotearoa New Zealand’s communities, climate, and wildlife. AROA RO O m fOI‘ the I‘l‘ ]e I‘
effe, 1996), b
22; Florshei ) q

ly, 1996, \ 1 By Kate Newton

Since the 1950s, the Ngaruroro River in Hawke’s Bay has been steadily and
deliberately restricted to a channel half its former width. As the likelihood

of extreme flooding increases, is it time to re-imagine its future?
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