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Pre-Cyclone Gabrielle
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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
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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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https://creativecommons.org/licenses/by/4.0/
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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)

~ Hawke’s Bay 0.10m Cyclone Gabrielle Aerial BEE
Photos (2023)

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/
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Ngaruroro River at Omahu (post-Cyclone Gabrielle)

v ~Hawke's Bay 0.10m Cyclone Gabrielle Aerial
Photos (2023)
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https://creativecommons.org/licenses/by/4.0/

Pre-Cyclone Gabrielle

Imagery sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence.
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Post-Cyclone Gabrielle
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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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NEW ZEALAND

Te Tairawhiti roads to re-open after

|
flooding
10:42 am on 2 April 2022 Share this O 0 e @

Main roads in Te Tairawhiti are being re-opened with restrictions after being damaged by severe rain.

A section of the bridge in Tokomaru Bay has been wiped out by flood water, bisecting the town alongside State Highway 35

https://www.rnz.co.nz/news/national/464492/te-tairawhiti-roads-to-re-open-after-flooding



https://www.rnz.co.nz/news/national/464492/te-tairawhiti-roads-to-re-open-after-flooding

NEW ZEALAND / WEST COAST

Westport flood: 450 homes still unlivable or

damaged
11:34 am on 14 October 2021 e o 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



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

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:
~ wzmema ST A Wmm s 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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https://apps.canterburymaps.govt.nz/FIR

NEW ZEALAND / WEATHER

Timaru District floods: Rangitata residents told to

evacuate
1:31 pm on 10 December 2019 St i 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



https://www.rnz.co.nz/news/national/405178/timaru-district-floods-rangitata-residents-told-to-evacuate
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“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




§ MONTHS, 1 YEAR OF RAIN

NEW ZEALAND / WEATHER

KAIKOHE MANGERE

NIWA says 11 places recorded more than [ R —.Cer
RAIN IN JUST THE LEIGH TUTIRA

||
FIRST SIX MONTHS A NAPIER
a year worth of rain already e O
T:55 pm on 6 July 2023 Share this o o e @

The 11 locations that recorded over a year's worth of rain in the first six months of 2023:

\ . \
= Kaikohe (2140mm) \ N \ \\ \

® Whangarei (1526mm) \ 2 \
AREAS IN BLUE Y&\

® Warkworth (1525mm) EXPERIENCED v R

A RECORD WET

JANUARY-JUNE* \

DO YOU LIVE IN AN AREA THAT EXPERIENCED
RECORD RAINFALL FOR JANUARY TO JUNE?

= Leigh (1234mm)

®* Whangaparaoa (1114mm)

= Albany/North Shore (1319mm)
= Mangere (1152mm)

® Tauranga (1335mm)

= Gisborne (1230mm)

= Tatira (1359mm)

" Napier (984mm)

https://www.rnz.co.nz/news/national /493297 /niwa-says-11-places-recorded-more-than-a-year-worth-of-rain-already
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Accumulated rainfall Auckland Airport

Richard Easther Twitter

“Auckland Airport Rainfall, back to
1963. Thick line is 2023 (doh) Today's
effort so far (55mm) in purple...”

(9 May 2023)
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Imagery sourced from
the Ministry for the
Environmen t and
licensed for reuse under
the CC 3.0 licence.

Predicted historic
wetland extent

Current
wetland extent




NATIVE FOREST
EXOTIC FOREST

BEFORE POLYNESIAN BEFORE EUROPEAN
SETTLEMENT SETTLEMENT

Credit: NZ Geographic
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Photos from visit to Spion kop paired fenced and non-fenced plots Sept 2017. Spion kop is in the Manson
hunting block, which is the KMB block which recieves the most deer hunting pressure from recreational
hunters.

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
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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.




~ Gisborne 0.2m Cyclone Gabrielle Aerial Photos [l
(2023)

v v Gisborne 0.3m Rural Aerial Photos (2017-2019) =
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https://creativecommons.org/licenses/by/4.0/
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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/

Image: Tom Kay
Sediment in Tutaekurt River,
Redclyffe Bridge
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https://creativecommons.org/licenses/by/4.0/
https://aus01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fretrolens.nz%2F&data=05%7C01%7CT.Kay%40forestandbird.org.nz%7C8df3f95549194eea7e2908da548efece%7C347e3fddf0c64bf5b8e5f8bf019439ad%7C0%7C0%7C637915270395698397%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GzPez5N4%2F1UEaDvt%2B6vjYHEZUQ3zTV0pm9MDdJ16IJ4%3D&reserved=0
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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.


https://data.linz.govt.nz/
https://creativecommons.org/licenses/by/4.0/
https://aus01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fretrolens.nz%2F&data=05%7C01%7CT.Kay%40forestandbird.org.nz%7C8df3f95549194eea7e2908da548efece%7C347e3fddf0c64bf5b8e5f8bf019439ad%7C0%7C0%7C637915270395698397%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GzPez5N4%2F1UEaDvt%2B6vjYHEZUQ3zTV0pm9MDdJ16IJ4%3D&reserved=0

)
~-'—\_,-‘\ o -
* 3 "& ) A
- ‘. . ,.-
A " P B
N> A\ . ‘ RS
P § — .
\ \\ . -
/ (] -
.“
. \
I
.
. /
1 % \ 4
-
< . s
L\ :
N \ &
., \ ’
< ’ \ -
- ) »~
~
v \
-
‘. ' 4 “. v
/B J W=
A : ‘ o
N / \ '
3 % . -
" b
- ' \ SR F
B ey e s )
N - E = S 4
- Fadpr, '
ey " - - - > - e
~ - - - - 3 o
. <l R
e 13
’ -
‘r'
s’ od
S, 4
L : - ’ & | ]

-

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.



https://data.linz.govt.nz/
https://creativecommons.org/licenses/by/4.0/
https://aus01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fretrolens.nz%2F&data=05%7C01%7CT.Kay%40forestandbird.org.nz%7C8df3f95549194eea7e2908da548efece%7C347e3fddf0c64bf5b8e5f8bf019439ad%7C0%7C0%7C637915270395698397%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GzPez5N4%2F1UEaDvt%2B6vjYHEZUQ3zTV0pm9MDdJ16IJ4%3D&reserved=0

Q@ <C> Manage Data X +
.

Get the App Help v 0

& C Q EJ https://koordinates.com/data/?q=hawkes+bay+cyclone

A .
¢ koordinates Pricing Request a demo £ Manage
v

File View Tools History

Find address or place » Contents

Making Room for Rivers &

x |+




("} <:> Manage Data

& C hawkes+bay+cyclone

A
¢ koordinates Pricing  Request a demo

View Tools History

@ Find address or place Contents




4
’ AT
- <
J -
" -
I
L et
5
:s » o -
: o ]
£ ’
n 4 g
>
"/ -‘ -
¢
g :
¥ y Trh .
o . -
. " e r -
— > s 5 oY
¥ A - . - “ng- ¥ [
¥ ’ Py A
X ¥ L g r
I“.__‘~ "A-. .l S
. %
saltdl o
¥
"".,.v
g o
.
.

Kaituna River
mouth - 1939

-

£

=
.

-
.
e - ¢
L) /" 7 4h
o7 A
Lo
£%
o -~
~

Imagery sourced from the

5
.
~
- -
-
:
e
>
&' 4 - »
Ll
»
. =
» x J 3 >
'3 ”
.. 7~
P
-
-
A |
£
4 ¢
o -
Lol ("
E 2 P
- - &
A7

andlicensed by LINZ CC-BY 3.0


https://maps.boprc.govt.nz/
https://aus01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fretrolens.nz%2F&data=05%7C01%7CT.Kay%40forestandbird.org.nz%7C8df3f95549194eea7e2908da548efece%7C347e3fddf0c64bf5b8e5f8bf019439ad%7C0%7C0%7C637915270395698397%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GzPez5N4%2F1UEaDvt%2B6vjYHEZUQ3zTV0pm9MDdJ16IJ4%3D&reserved=0

,
-
.

3
- A
>
: S . W
o
. y
. 3 § - ~
S B o
. 4 o ~
O &
. ° B - v
- : =TS &

E 5
- -
& N \ct( . " ‘f N
: vy LY 4 ) .
o i . e

"

'. . : l.*

'y B8 e e

\ i o

f ! F
%
Y

Kaituna River _
uth - now

i S

v

-

A\ r

.

! e TSN
, ';J(’A \”\

\)\_' . - y /


https://maps.boprc.govt.nz/
https://aus01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fretrolens.nz%2F&data=05%7C01%7CT.Kay%40forestandbird.org.nz%7C8df3f95549194eea7e2908da548efece%7C347e3fddf0c64bf5b8e5f8bf019439ad%7C0%7C0%7C637915270395698397%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GzPez5N4%2F1UEaDvt%2B6vjYHEZUQ3zTV0pm9MDdJ16IJ4%3D&reserved=0

M Search results for ‘tukituki rive v © Private browsing = X

€ oo Koordinates.com 2

A .
¢ koordinates Pricing  Request a demo Q Data x M Map x Get the App Help ¥ Login

v

File View Tools History X

Find address or pl: Contents a

# Lake Poukawa, Hawke's Bay, 1939

Explore

%

4 layers

' Popular Q tukituki river

« Recent 2 5
4 Ahuriri Estuary, Hawke's Bay,

¢ Publishers Tukituki River, Hawke's Bay, 1943 1 Naaruroro River, Hawke's Bay. 19...

Thomas Kay
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https://www.researchgate.net/figure/Elements-of-a-river-reach-
pool-riffle-and-run_fig1l3 322765638

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

%\ 4 Run: Smooth, unbroken fiow,
. , connecting niffles and pools

O
X QRSN
N —
N\ -
m'::hx"“‘h
Riffle. Fast, shallow flow over —
boulders and cobbles which break
the water surface

Plan View
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‘Reanimating the strangled rivers
of Aotearoa New Zealand.’

River Bed

https://wires.onlinelibrary.wiley.
com/doi/full/10.1002/wat2.1624
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Narrowed Wairau River
influencing aquifer recharge
levels

Maia Hart Local Democracy Reporter . 05:00, Jun 27 2022 o o e @

R
s TR
\ s

.\i‘

A narrowed Wairau River could be contributing to a decline in the Wairau aquifer, a key source of
irrigation, drinking and stock water.

https://www.stuff.co.nz/national/politics/local-democracy-reporting/128998428/narrowed-wairau-river-influencing-aquifer-recharge-levels



https://www.stuff.co.nz/national/politics/local-democracy-reporting/128998428/narrowed-wairau-river-influencing-aquifer-recharge-levels
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All imagery sourced from the LINZ Data . '\q.
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licensed by LINZ CC-BY 3.0 . . \
Orthomosaic by Thomas Kay.
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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.



https://data.linz.govt.nz/
https://creativecommons.org/licenses/by/4.0/
https://aus01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fretrolens.nz%2F&data=05%7C01%7CT.Kay%40forestandbird.org.nz%7C8df3f95549194eea7e2908da548efece%7C347e3fddf0c64bf5b8e5f8bf019439ad%7C0%7C0%7C637915270395698397%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GzPez5N4%2F1UEaDvt%2B6vjYHEZUQ3zTV0pm9MDdJ16IJ4%3D&reserved=0



https://data.linz.govt.nz/
https://creativecommons.org/licenses/by/4.0/
https://aus01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fretrolens.nz%2F&data=05%7C01%7CT.Kay%40forestandbird.org.nz%7C8df3f95549194eea7e2908da548efece%7C347e3fddf0c64bf5b8e5f8bf019439ad%7C0%7C0%7C637915270395698397%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GzPez5N4%2F1UEaDvt%2B6vjYHEZUQ3zTV0pm9MDdJ16IJ4%3D&reserved=0

Palmerston North, Manawatiu 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
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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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Existing flood protection
'unsustainable’, warns Horizons

chairperson.
Manawata reporter . 13:46, Apr 10 2023 o o 6 @

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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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
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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.”


https://www.beehive.govt.nz/release/government-rules-out-cyclone-levy-no-frills-budget
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Reanimating the strangled rivers of Aotearoa New Zealand
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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



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

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, as wetlands can “buffer” floodflows.”

“...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
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Aotearoa New Zealand's communities, climate, and wildlife.

CLIMATE ~# %7 Forest & Bird
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NARROW, restricted by stopbanks
the river channel deepens

WIDER, with room for the river,
natural flood plains restored

gives nature and people more room too!

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



Room for the Waal River

in the Netherlands. © Courtesy of Royal HaskoningDHV
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River Isar, Munich

efore

https://restorerivers.eu/wiki/index.php?title=File%3ABefore-After Isar.png



https://restorerivers.eu/wiki/index.php?title=File%3ABefore-After_Isar.png

“International studies show that allowing
a river to self-adjust is cheaper and more
effective than active interventions that
force a river into a particular place.”

‘Why we should release New Zealand’s strangled rivers to lessen the impact of future floods’

https://theconversation.com/why-we-should-release-new-zealands-strangled-rivers-to-lessen-the-impact-of-future-floods-153077



https://theconversation.com/why-we-should-release-new-zealands-strangled-rivers-to-lessen-the-impact-of-future-floods-153077

All imagery sourced from the LINZ Data Service and licensed for reuse under the CC BY 4.0 licence
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TE KAURU UPPER RUAMAHANGA
FLOODPLAIN MANAGEMENT PLAN

DECEMBER 2019

Greater

g_., Wellington

Te Pane Matua Taiao

How Greater Wellington can work
towards allowing more room for the
region’s rivers

Amanda Death

December 2022




Policy 52
When considering... hazard mitigation measures, particular regard shall be given to:

(b) whether non-structural, soft engineering, green infrastructure, room for the
river or Matauranga Maori options provide a more appropriate or suitably
innovative solution...

Greater Wellington Regional Council Regional Policy Statement Change 1



Mayor supports ‘Making Space for

Water’

MAYOR

Publish Date : 17 May 2023
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https://ourauckland.aucklandcouncil.govt.nz/news/2023/05/mayor-supports-making-space-for-water/
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https://www.horizons.govt.nz/HRC/media/Media/Rangitikei-factsheet.pdf

Policy 1: Freshwater is managed in
a way that gives effect to Te Mana

Policy 7: The loss of river extent
and values is avoided to the extent
practicable.

Policy 9: The habitats of
indigenous freshwater species are

National Policy Statement

for Freshwater Management 2020
February 2023
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BUILDING A BETTER WORLD

Ngaruroro River Flood Protection and Drainage Scheme
Ecological Management and Enhancement Plan

Prepared for Hawke's Bay Regional Council

March 2011

HBRC Publication 4276
HBRC report AM 11-04
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Contains imagery sourced from
the LINZ Data Service and licensed
for reuse under the CCBY 4.0
licence; and http://retrolens.nz
and licensed by LINZ CC-BY 3.0.
Orthomosaic by Orianne Etter.
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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.

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



Emerson Street, Napier,
after the 1931 Hawke's Bay
earthquake.

Pickering E, fl 1977
:Photographs of the Napier
earthquake. Ref: 1/2-
002942-F. Alexander
Turnbull Library,
Wellington, New Zealand.
/records/23133174
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A modern way to mitigate flood risk while supporting
Aotearoa New Zealand's communities, climate, and wildlife.
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