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We have all been told about the effects of sea level rise due to global warning ! 

But when will the sea level rise ? 

Or has it already begun ?



Sea level rise in New Zealand – the longest quantified NZ record 
(Auckland, from 1899-2010).



Since the turn of the last century on average New 
Zealand's Sea level has risen by 15cm .

At its peeks the sea level rise is as much as 24cm .

It has already begun ! 



Yes we can !

The Solution is going to 
be long drawn out and 
needs a massive effort ; 

But spread over time that 
effort is diminished and 
more achievable 

What would be our future 
if we don’t ?

Can we afford the cost 
not to act?

Can we do anything to stops its effect ?



A number of our beaches , club houses , and the environment we play in will be washed 
away with the effects of global warming and  raising sea levels.

Its already happening !

What will happen if we fail to act now ?



Saint Clair Beach 1906



Note the height of the sea wall today

Saint Clair Beach 2004



Lyall Bay 1920s’

Lyall Bay 1900s’



Sea Walls to stop erosion

Lyall Bay Today 





BP Leaders for Life 2016 

How Informed are we of the Issues 



How Informed are we of the Issues 

BP Leaders for Life 2016 



Although the long term affects of sea-level rise can be seen subtlety  around the NZ coastline, the short term 
effects are caused by the increasing strength and regularity of  Cyclones.  They are devastating and it takes a 
long time to recover from .

Increased Wind force 

The increased strength of these cyclones is from  warmer air  holding more moisture  . This warmer moist air is 
far denser than cooler dry air . So a warmer moist wind at 100km/h  packs a greater punch than a cooler dry 
wind at the same speed. Water is ten times denser than air so a 40km wave force is equivalent to a 400km 
wind force. The more saturated moisture in the air the greater the air force (wind)

Understanding the true effects of Global Warming



10 times as many ‘Katrina's

“We find that 0.4 degrees Celsius warming of the climate 
corresponds to a doubling of the frequency of extreme storm 
surges like the one following Hurricane Katrina. With the global 
warming we have had during the 20th century, we have already 
crossed the threshold where more than half of all ‘Katrinas’ are 
due to global warming,” explains Aslak Grinsted (assistant 
professor at the Centre for Ice and Climate, Niels Bohr 
Institute).

Extreme storm surges like that caused by Hurricane Katrina 
(2005) become more frequent in a globally warming climate.

“If the temperature rises an additional degree, the frequency 
will increase by 3-4 times and if the global climate becomes two 
degrees warmer, there will be about 10 times as many extreme 
storm surges. This means that there will be a ‘Katrina’ 
magnitude storm surge every other year,” says Aslak Grinsted
and he points out that in addition to there being more extreme 
storm surges, the sea will also rise due to global warming. As a 
result, the storm surges will become worse and potentially 
more destructive.

Article in PNAS >>

Niels Bohr Institute
University of Copenhagen
Blegdamsvej 17

http://www.pnas.org/content/early/2013/03/14/1209980110.abstract


This warmer atmosphere 
heats up the sea. Warmer 
water is more buoyant . This 
causes it to be more 
responsive to  wind  ,resulting 
in much larger storm surge 
during Cyclones.  

The two fold effects of Denser 
Air (with more force ) Larger 
storm surges (from more 
responsive buoyant water) 
are what our coastlines need 
to prepare for.

Increased Storm Surges 



What can Storm Surges Do ?
Pensacola Beach, Florida, Before  Hurricane Dennis in 2005



What can Storm Surges Do ?
Pensacola Beach, Florida, During  Hurricane Dennis in 2005



What can Storm Surges Do ?
Pensacola Beach, Florida, After  Hurricane Dennis in 2005





There are solutions to counteract the effects of 

Global Warming !

Are they cost effective and Sustainable ?

Solutions 



A solution is Native Dune planting Beach Restoration Program’s
Some case studies follow 



Location of dune-toe before restoration in 1999

Location of dune-toe 
2005 PHOTO

The impact of restoring dunes with functional plant species 
(Papamoa Beach).



Sand datum post securely installed at zero datum, Papamoa Domain -
June 2008.



Sand datum post four years after installation at Papamoa Domain –
August 2012 update.



Papamoa East Restoration 
Note the absence of any native plants in 1996 

Tree for 
reference mark



Sand Accretion Table - Papamoa Domain

1. Data collected from the Papamoa Domain Surf Club site, using Sand Datum Posts placed in June 2008 
at the dune toe and at the zero base-mark. This placement has revealed the following globally-unique 
information, gathered where indigenous plant species are utilised exclusively to restore natural coastal 
ecosystem function:
ESTABLISHMENT DUNE DEPTH CHANGES 

to 2014

DUNE WIDTH CHANGES 

to 2014

DUNE VOLUME CHANGES to 

2014

CHANGES PER ANNUM

1995/96 Plantings: twice 

only - as natural plant 

colonisation & 

proliferation ensued

1995 – beach was 

eroding, datum 

established at zero 

base-mark

+30metres (m) of 

extra width at 

present and 

continuing

Not quantified originally –

suitable instruments were 

not initially available 

Dune width growth 

+1.6m/year. 

This rate of gain continues

2008 Datum Posts added, 

to quantify changes in 

sand depth + dune width 

i.e. dune volume changes

2014: sand accretion 

1.0m deep (recorded 

after  datum post 

placement 2008)

+12m seaward of the 

original datum post 

location, and still 

improving

>30m3/lineal m of beach 

following the original 

planting, this gain 

continues 

Dune volume growth 

+1.7m3/year/lineal metre of 

beach, and this rate of gain 

continues

Information from the above case study reveals that diligent dune restoration effects can 
completely off-set storm surges and the impacts of +118cm of sea level rise through to year 2100.  





Mount Maunganui Main Beach 

Beach Restoration in 2002 Beach profile 2006

Original fence posts





Mount Maunganui Main Beach Datum Pole after 4 years

Datum Post 



: Sand Accretion Table - Mt Maunganui Beaches

Mount Maunganui, a popular beach-resort town on the northern end of the Tauranga coastline -
12km distant from Papamoa. Here, the dune was restored in 2002 and sand datum posts were 
similarly installed in 2008, and the volume of accumulated sand recorded through to 2014:

ESTABLISHMENT DUNE DEPTH CHANGES 

to 2014

DUNE WIDTH CHANGES 

to 2014

DUNE VOLUME CHANGES to 

2014

CHANGES PER ANNUM

2002 Planting: once only - as 

natural plant colonisation & 

proliferation ensued

Before 2002 this beach 

was eroding, datum 

established at the zero 

base-mark in 2008

+20metres (m) of extra 

width at present and 

continuing 

Was not quantified originally –

suitable instruments were not 

initially available

Dune width growth +1.6m/year. 

This rate of gain continues

2008 Datum Posts added, to 

quantify changes in sand 

depth + dune width i.e. dune 

volume changes

2014: sand accretion 

0.7m depth (recorded 

after 2008 datum post 

placement)

+8m seaward of the 

original datum post 

location, and still 

improving

>14m3/lineal m of beach 

following the original planting, 

this gain continues 

Dune volume growth +1.2m3

/year/lineal metre of beach, and 

this rate of gain continues

NOTE 1: indications of similar improvements to beach processes and sand accretion have been observed 
at all other successful project sites in NZ. However, due to limited resources available at establishment, 
precise data is not available from these areas – however their photo-records disclose equally compelling 
results.





A case study of three beaches following the same storm 
Cyclone Pam  2015

Papamoa Beach Orewa Beach Omanu Beach



Orewa Beach Cyclone Pam 2015

The waves have 
removed significant 
sand 
And are washing past 
the salt intolerant 
Introduced grasses



Orewa Beach Cyclone Pam 2015

With no dune plants to slow 
down the returning waves ,
the storm surge is removing large 
amounts of sand from the beach



Omanu Beach Cyclone Pam 2015

The power of the storm can easily be seen from how it rolled up the beach vehicle access
It would take a ditch digger to unravel this mess . Look at all the sand build up on the 
beach 



Omanu Beach Cyclone Pam 2015

Note there is no massive drop off from the plants to
the  beach as seen on Orewa Beach



Papamoa Beach Cyclone Pam 2015

There was so much build up of sand these beach access poles were 1.5m
high just before the storm

Note there is no massive drop off 
from the plants to
the  beach as seen on Orewa Beach



Papamoa Beach Cyclone Pam

Note no massive drop off from the plants to the beach as was seen on Orewa Beach
– just further sand accumulations due to the domination of native beach plants.



Appoint a Champion from your  club for 
coastal Sustainability

Investigate the real risk your club house  
has  over the next 50 to 100  years

Engage with your local dune  planting 
communities 

Become involved with the local body 
coastal management planning strategy 

Link up with your local Dune Care 
Coordinators along you beach at 

http://www.dunestrust.org.nz/coastcare-
groups/coastcare-groups-map/

Recommended future action from clubs


