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From:

To: Warren Gray

Subject: Re: CC hotspots vs. observations
Date: Thursday, 10 April 2008 5:48:00 PM

A web link where you can get the pdf:
http://www.climatescience.gov/Library/sap/sap1-1/finalreport/default htm

Sam
>>> EEIICI 10/04/2008 3:40 p.m. >>>

Hi Warren:

Sigh... this is somewhat related to Lindzen's (largely discredited) iris hypothesis. Not a lot of time right now, but see
attached paper from Roy Spencer et al, and the detection/attribution chapter from IPCC...

From: Warren Gray,<warren.gray@mfe.govt nz>
CC:Vera Rower <Vera.Power@mfe.govt.nz>
Date: 10/04/2008 3:04 p.m.

Subject:*€Chotspots vs. observations

Hi Gents

I have been asked to follow-up on the article below

http://www nbr.co nz/home/column_article.asp?id=21153&cid=39&cname=NBR+Comment

And assess the issues!

It appears that the expected vertical signature of anthropogenic CC is not matched by the currently observed
structure



See also

http://scienceandpublicpolicy.org/images/stories/papers/monckton/whatgreenhouse/moncktongreenhousewarming.pdf

What do you guys think?
Rgds W

Dr Warren Gray

Senior Policy Adviser - Climate Change Science
Reporting and Communications Group

Ministry for the Environment

23 Kate Sheppard Place

P.O. Box 10362

Wellington

ph: 04 439 7731

New Zealand is hosting World Environment
Day on 5 June 2008.

The Ministry for the Environment is proud
to be the lead agency coordinating

this international event.

MORE INFO: Call 0800 WED 2008 or
email WED@mfe.govt nz



Document 2

From:
To: Climate Change
Subject: ETS review Ministerial request for update due to Australian Carbon tax
Date: Monday, 1 August 2011 4:56:56 PM
Attachments: Spencer on the misdiagnosis of heat transferArticle.doc
Onthe misdiagnosis of temperature feedbacks from variations in the earths radiant energy balance.pdf
The Hon David Caygill,

ETS review.

Given Minister Smith has kicked back the report on the ETS for updating
due to the Australians introduction of a carbon tax it is also timely to update the
relationship of a recently published new Pa er “On the Misdia nOSIS of

Balance” By Spencer and Braswell 2011 “http://www.mdpi.com/2072-
4292/3/8/1603/ to the foundation science on which the alarmist premise to %

introduce the ETS in New Zealand is based.
%? a on'ye
o th%\'al .

Terra satellite is sound. The scientific methodology appea soun and I have yet
to see any technical criticism on the web that is re comments of
criticism as you would expect in this highly ch lit1c scientific arena but

ted.

While I have read the paper in its entirety and it seems sou
its conclusions I have attached both the abstract and the

nothing scientific to refute the evidence. Iti

This paper is not the refutation of the GW component that
indicates caution in basing fundament y on er modeling when the
paramatization of those models is n well erstood. The paper
addresses these issues and they are i ant t ey are significant in
magnitude.

The Press release from UAH j tQt b
access to scientific suppo
. . tg %

the ordinary mans guid
Climate models ge n% ba ong, make too hot forecasts of global
warming

HUNTSVILLE, 26 2 — ata from NASA'’s Terra satellite shows that when the
climate warms atmosph Is apparently more efficient at releasing energy to space
than modelQﬂ~ foreca clipnate change have been programmed to “believe.”

at

The result is e f e that are warming substantially faster than the atmosphere, says
Dr. Roy Spencer, | research scientist in the Earth System Science Center at The
i i n Huntsville.

’m sure that your group will have
al paper in full. The press release is

University of AIK

The previo plained differences between model-based forecasts of rapid global
warming teorological data showing a slower rate of warming have been the source of
often m ious debate and controversy for more than two decades.

Inres published this week in the journal “Remote Sensing” http://www.mdpi.com/2072-
4292/3/8/1603/pdf, Spencer and UA Huntsville’s Dr. Danny Braswell compared what a half
dozen climate models say the atmosphere should do to satellite data showing what the
atmosphere actually did during the 18 months before and after warming events between 2000
and 2011.

“The satellite observations suggest there is much more energy lost to space during and after
warming than the climate models show,” Spencer said. “There is a huge discrepancy between
the data and the forecasts that is especially big over the oceans.”

Not only does the atmosphere release more energy than previously thought, it starts releasing
it earlier in a warming cycle. The models forecast that the climate should continue to absorb
solar energy until a warming event peaks. Instead, the satellite data shows the climate system



starting to shed energy more than three months before the typical warming event reaches its
peak.

“At the peak, satellites show energy being lost while climate models show energy still being
gained,” Spencer said.

This is the first time scientists have looked at radiative balances during the months before and
after these transient temperature peaks.

Applied to long-term climate change, the research might indicate that the climate is less
sensitive to warming due to increased carbon dioxide concentrations in the atmosphere than
climate modelers have theorized. A major underpinning of global warming theory is that the
slight warming caused by enhanced greenhouse gases should change cloud cover in ways that
cause additional warming, which would be a positive feedback cycle.

Instead, the natural ebb and flow of clouds, solar radiation, heat rising from the oceans and a
myriad of other factors added to the different time lags in which they impact the atmosphepe
might make it impossible to isolate or accurately identify which piece of Earth’s changing
climate is feedback from manmade greenhouse gases.

“There are simply too many variables to reliably gauge the right numbag fagithat,’, Spencet
said. “The main finding from this research is that there is no solutiongdo the problem of
measuring atmospheric feedback, due mostly to our inability to‘diStinguish Betweer radiative
forcing and radiative feedback in our observations.”

For this experiment, the UA Huntsville team used surfagé tefaperature daw gathered by the
Hadley Climate Research Unit in Great Britain. The radightenergy.date was collected by the
Clouds and Earth’s Radiant Energy System (CERES) inStréimenisaboard NASA'’s Terra
satellite.

The six climate models were chosen from thosgUsed by th€ U.N,’s Intergovernmental Panel on
Climate Change. The UA Huntsville team uSed the three.models programmed using the
greatest sensitivity to radiative forcingsemnd the thregitha#programmed in the least sensitivity.

If anything this paper indicates that'the Alarmist view of AGW is at serious risk
of being over stated. Our ETS wWas’developed'under an Alarmist environment that
is increasingly being found.to be overstated therefore it is appropriate to take a
cautious approach to policy whose foundation science is underdeveloped. Policy
that taxes on a false premise (pattially false) is likely to be bad policy. The effects
on the population and particularly,of the poor and socioeconomically
disadvantage will'\be negative:

It is getting'to the stage where the entire policy should be rethought given
changes in the science and the proven failure of the current ETS to effectively
either change the.growth in CO2 emissions or alter the temperature of the earth
now or in the future to any extent that is likely to affect the climate.




Document 3

From: Ted Jamieson

To: Pallavi Chhibber; Robin Brasell
Subject: something on Spencer

Date: Wednesday, 3 August 2011 4:30:34 PM
Attachments: image001.png

http://www.desmogblog.com/roy-spencer
Whether he really worked for NASA at some time, and in what capacity, isn’t clear.

Ted Jamieson — Senior Adviser, ETS Operational Policy
Ministry for the Environment — Manatu Mo Te Taiao

DDI: 04 439 7622 Mob: RIS \Vebsite: www.mfe govt.nz (1/

23 Kate Sheppard Place, PO Box 10362, Wellington 6143
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greenribbonawards.org.nz | Follow us on Facebook

rrom: S
Sent: Tuesday, b June 138 p.m.

To: Info at MfE
Subject: New Insights on the Physical Nature of the Atmospheric Greenhouse Effect Deduced from an Empirical Planet Model



The Chairman of the ETS review committee and members.
Headline

1P 2H hesis of Gl | Warmin wron

New Insights on the Physical Nature of the Atmospheric Greenhouse Effect Deduced from an Empirical Planetary
Temperature Model by Ned Nikolov* and Karl Zeller. Full paper available here | recommend you read it as it is
fundamental to your task.

This could be the most important peer reviewed and published paper on climate in the last 2 centuries. Your
understanding of it and its devastating importance to current beliefs of the alarmist climate community can’t be over sold.
It is game changing, this is the stuff Nobel Prizes are made of.

If you have the maths and physics, a detailed read of the paper is possible, for most however it is the conclusions on Page
17 that are pertinent to a role on the ETS review. The ETS was based on the so called “settled science” of late last centurys
the science has moved on. A clue to the unsettled science might be that the IPCC GCM’s have failed miserably to prediet
almost everything. Climate sensitivity has moved down to the extent that it alone takes the C out of CAGW. With CS at-jUus
over 1 and still falling it leaves the IPCC 3 to 3.5 used in models as absurd outliers producing medel outputs that makeithe
models run hot by a factor of at least 2. The hiatus in temperature, the lack of acceleration ifsed level rise wh'le CO to
continues to rise, the lack of a “Hot Spot” in the tropical troposphere The lack of desertification‘afid on the contrary the
tangible greening of the earth, lack of increased hurricane intensity and number of hutriéanes all goesdoshow that
something might be wrong with the theory.

From the Papers conclusions
The planetary temperature model has several fundamental theoretical implications, i.e.

« The ‘greenhouse effect’ is not a radiative phenomenon driven, by the atmospherictinfrared optical depth as
presently believed, but a pressure-induced thermal enhancementanalogous(to adiabatic heating and independent
of atmospheric composition;

« The down-welling LW radiation is not a global driver of/surfaceaarming as hypothesized for over 100 years but
a product of the near-surface air temperature gontrolled by solar heatifig and atmospheric pressure;

« The albedo of planetary bodies with tangdible atmospheres is net an independent driver of climate but an intrinsic
property (a by-product) of the climate,systemn itSelf. ThiS dees not mean that the cloud albedo cannot be influenced
by external forcing such as solar wind,er"galactic cesmi€ rays. However, the magnitude of such influences is
expected to be small due to the stabilizing’effect of negative feedbacks operating within the system. This
understanding explains the observed remarkable stability of planetary albedos;

« The equilibrium surface temperature of.a.planet is bound to remain stable (i.e. within £ 1 K) as long as the
atmospheric mass and’the\TOA mean selax,irradiance are stationary. Hence, Earth’s climate system is well
buffered against sudder changes and has'o tipping points;

« The proposed-net positive feedbackbetween surface temperature and the atmospheric infrared opacity controlled
by water vapor appears tode amodel artefact resulting from a mathematical decoupling of the radiative-
convective heat transfeprather than a physical reality.

The magnitude of thie needfor a paradigm shift created by Nikolov and Zeller’s paper is so fundamental that it entirely
destroys the scientifiC base on which the ETS was predicated. Policy based on wrong science has no chance of success. If
such policy (ETS)sontinues to be implemented it can only do damage to the Economy, the Middle Class and Poor in New
Zealand seanwhile having no effect on the temperature of the earth whatsoever. The unintended consequences of
continuipg the ETS are already becoming apparent with the cost of $1.4B/an. to the country for the next 10 years. Given
Nikolov N, Zeller K (2017) it is totally unnecessary because the ETS policy is based on a false science.

The much vaunted Paris Accord will change the temperature of the earth a best by 0.05 degrees C in 2100. This amount is
not measurable.

If Paris runs for an extra 70 years to 2100 it would change the temperature of the earth by 0.17degrees C only if all party’s
fulfil all commitments. We are off to a great start with US pulling out. You can get an idea of our share by dividing our GDP
by world GDP (2015 data) and multiplying by 0.17. is 4/10, OOOth of a degree C. Read the full paper by Bjorn Lomborg here

But it aII becomes futlle waste of resources when we take into account Nikolov N, Zeller K (2017).

I’'m sure you are thinking that this is only one paper can | refer you to Einstein 1.
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From: Alex Pickard

To: Miranda Grimmer

Subject: FW: Climate change Important new development. Wednesday August 23 2017

Date: Monday, 11 September 2017 2:02:18 PM

Hi Miranda.

Would you be able to print for me the bottom part of this request fromé?? Along with the
response from this link? http://tepuna.mfe.govt.nz/otcs/cs.dll/properti 195484

Alex

From: Georgina Beasley [mailto:XXXXXXXX. XXXXXXX @ XXXXXXXXXX. XXXX.XX]

Sent: Friday, 25 August 2017 9:10 a.m.

To: Ministerials

Cc: Salote Talagi

Subject: FW: Climate change Important new development. Wednesday August,23 2017

Ministerial for us ©

From: Helen Lahtinen

Sent: Thursday, 24 August 2017 6:22 p.m.

To: Salote Talagi; Georgina Beasley

Subject: FW: Climate change Important new development. Wednesday August 23 2017

From: Hon Paula Bennett
Sent: Thursday, 24 August 2017 5:59,p.m.

To: Helen Lahtinen <xXxXxXxx X XXX @XXXKIXX XXX
Subject: FW: Climate change lmportant.nen devel opment. Wednesday August 23 2017

Fron:
Sent: Wednesday; 23 August 2027 10:44 p.m.

To: Hon PatlaBennett <x3xXxx.XXXXXXX @XXXXXXXXXX XXX XX
Subject: Climate changetmportant new development. Wednesday August 23 2017

Dear Minister for'Climate Change,Paula Bennett Since my last e mailsin which i have
tried to expase thefact that the theory of extra Carbon Dioxide causing a runaway
greenhouse effect is "Failed Science".There has been a very interesting court case.
Professor Michael Mann of Pen State.{ university}, one of the most important protagonists
of man made globa warming,hastaken Dr Tim.Ball, Mark Steyn, et al.to the supreme
court in"Canada for defamation.Ball,Steyn,et al.had called Mann's "Hockey stick graph” of
global temperature predictions,Fraudulent and Mann himself a Fraud.On the 4 July this
year.The judge ruled that Mann had to disclose his data,publicly funded data,that must be
freeto view.Mann hasfailed to do as the court has ruled and isin contempt of court.Heis
now liable for costs and Ball can press the Fraud charges. Y ou can find out the details.By
typing in the case on youtube or google. | have alerted you to this news because the main
stream mediawill almost certainly not publish it asit is a death blow to the AGW
hoax.Mann along with ,James Hansen of NASA's Goddard institute and Gavin Schmidt are
the three most influential scientists behind the theory of run away global warming ,dueto
extra CO2. In aletter i wrote to The Hon. Tim Groser some while ago.l alerted him to the



fact that the IPCC. NIWA .and NOAA .were bending the science.Now we know the
universities are also running with" failed science" In the mean time the science that i find
robust,that of the astrophysicists[.They show how and why it is the sun not CO2 that
governs climate] Their predictions are spot on.The sun spots have all but stopped.l look for
them through welders helmet glass now i see none. The cooling has started.Check recent
UAH satellite data. The University of Alabama At Huntsville is one beacon of honest
climate science.The satellite datais made free to all to download by honest scientists
Dr.John Christy and Dr.Roy Spencer.So NOAA and NASA can not bend that data and get
away with it. | hopethisinfois of useto you.l am very frightened that if Labour get in they
will take usinto extremely destructive and punitive Ets.and carbon taxes.\We must win this
election it is more important than ever.All the best. yours faithfully
B.Sc.Agric.Wye London ps. sorry about lay out i am new to computers an

taught.
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Zero Carbon Bill

Submission

* Company name
NA

* (3iven names

Kevin Maitland

Surname

Hearle

Contact person

Kevin Hearle

Lol

L

Thank you for'the opportunity to submit on this Bill.
Short Bio

I have a,BSc in Pure and Applied Mathematics with minors in Physics, Geology and
Economics my career was in Education both in the Ministry (5 years) and teaching and
administration ending in running BOP Polytechnic as foundation CEO from its inception in
1982 until 1994. I have served on many industry training organisations and statutory
authorities including Education New Zealand in its formative stages. I had Fulbright and
Churchill Fellowships. I have worked as a stockbroker so have an understanding of the
financial markets. I am retired.



I’m sceptical by education and life experience, but I believe in sustainability and managing
our natural environment for the benefit of humanity and the planet.

I am not affiliated to any political party nor am I paid by any entity except through a
Government Pension

Reason for Submission

Through extensive reading on the topic it is abundantly clear that all is not well with the
science and politics of so called “Climate Change”. The result is that that the poor and
middle classeses around the world, are paying dearly for the political interpretation and
ideologically driven, rather than scientifically driven agendas on Climate. Humanity is
suffering both in the developed western civilization as well as in the undeveloped and poorn
regions of the planet. Catastrophic failure of climate policy implementation in countries
around the world has been to the detriment of the poor and middle classeses. In New Zgaland
we have serious social problems in Health, Education, Housing, Infrastrueture and real
threats from more important natural disaster issues such as earthquakes; all of which have a
higher priority than chasing the chimera of changing the temperature of th¢ earth by 5/10,000
C (our share of Paris Accord)100 years from now. We dod thave our ptieriti€s right, and as I
will show, we don’t have a stable scientific foundation/or,mere preeisely,have the right
interpretation of the science we do have, on which tebase/policy?

Quote “The theory must not contradict empiriealfacts,”
— Albert Einstein

Legislative Requirement

The Climate Commissiof-sfiould JgeRandated through legislation to use
only empirically basgd\Seience asNifsaaison d'étre.

The Commisspénshould e \dependent of Government and advisory only.

The membess of the\cBwimission should be chosen from a wide spectrum of
the population,galasted as to ideology and politics to avoid group-think
and partisanskip

Some Definitions

Global Warming- The hypothesis of CO2 induced global warming implies that increasing CO2 is the
control knob that will raise the temperature of the earth. The signature of this hypothesis (for
physical reasons) is a hot spot in the mid to upper troposphere in the tropics 20N to 20S.

Climate Change- This term is what Global Warming morphed to so that Alarmists could blame
every natural weather event, hot or cold, wet or dry, melting or freezing, windy or still etc on a
daily basis on the “Climate Agenda” nothing could be more unscientific or misplaced.



In this submission I will speak to Global Warming because this is the real issue.
Politics

The UNFCC IPCC is a political rather than a scientific organisation and has become the go-to
organisation for Governments when formulating policy on Climate. The danger is that
politics overrides science in this highly political organisation. I don’t intend to address the
failures of the IPCC process directly. It is however at the heart of the politics of CO2 and is
failing humanity. To a large extent the failure is due to its inability to move on from the
limited scientific understanding of climate of the 1980’s to our much more sophisticated yet
still incomplete understanding of 2018. The lock into 1980’s science is designed to maintain
the ideology espoused by the UN to use Climate as a surrogate to redistribute the wealth of
the first world to the third world and centrally control that redistribution.

Science

It is the scientific foundation that is important in any policy formatieh on climate that needs
to be considered, not the ideological agenda of leftist/green governments arid NGO’s that are
driving the climate debate around the world. The Commisgston’s first roll is\to-put into context
the current scientific understanding of climate and the direetion it is movihg if we are to get
good outcomes from any new policy on Climate, should‘it be needed\If the scientific
foundation is incorrect then the policy will inevitably produce/dad autcomes for society.
Therefore, I urge the Government and Commissiontd check the state of the science first. To
do this they need to look outside the incestuous and groupithink government funded and
IPCC centric climate community that exists‘in.our Universities, Government agencies and
Ministries all of whom owe their existence to Government funding and allegiance to their
funder.

Current climate policy based on-6utdated seiehice around the world has failed to produce
positive outcomes for its intefided purpose of'reducing emissions. Energy policies have been
the soft target for policy makers and they have failed, in some cases catastrophically. Taxes,
subsidies and subsidies on/Subsidiess-have driven prices of energy up not down to the
detriment of the poor and middle‘¢lasses. In NZ the ETS has been a total failure. In Britain a
massive redistfibutioh of wealth has occurred from the middle classes to the wealthy land
owners, purelytdue to the Subsidies for Wind in particular, and Solar. In Germany the
European icon of transition to so called clean energy through the ‘Energiewende’ policy
emissions have been static for 10 years and are now rising again but 800,000 Germans are in
energy poverty andican’t pay their energy bills. Ironically coal and gas fired power stations
are being bailt in Germany to keep the lights on and industry functioning without blackouts.

Climatée Complexity, Politics and Science.

The scientific complexity and breadth of the sciences involved in understanding how our
climate worked in the past and will continue to evolve in the future is beyond the
understanding of most politicians and the majority of the public. This is the dilemma faced
by all in discussing the issue. Here I am going to cut through the hard science and show
significant outcomes of what has happened over the last 30 years and why we need to take
stock before we launch into further policy initiatives that can have negative effects for
humanity. I am going to try and cut through the climate catastrophe sound bite scene,



ideological dogma, and simply show what the real situation is, as the science has evolved
through the decades to 2018.

Pictures speak louder than words

The Graphic below is illustrative of some of what I have eluded to above. It was presented to
the US Committee on Space Science and Technology in recent hearings by Dr John Christie
of UAH. (see attached U.S. House Committee on Science, Space & Technology 29 Mar 2017
Testimony of John R. Christy Professor of Atmospheric Science, Alabama State
Climatologist University of Alabama in Huntsville.)

Note — the updated versionof this graphic is in the testimony attached.
What this graphic shows-
Scientifically

e (that'the temperature of the tropical mid troposphere is not warming as predicted by
the IPCC climate models on which Governments around the world have based policy.
The signature of CO2 induced Global Warming, the tropical hot spot doesn’t exist.
The hypothesis fails. I have attached a scientific paper by Dr. John Christie of UAH
and others to support this claim. On the Existence of a “Tropical Hot Spot”” & The
Validity of EPA’s CO2 Endangerment Finding. (The paper is US centric but applies
globally)



-Politically

e The rectangular boxes in the graphic show the IPCC’s level of confidence in their
models (coloured spaghetti lines with av. black thick line) at the time of each of the 5
IPCC reports thus far, as the modelled temperatures depart further from the measured
temperature ( blue squares and green dots)as time progresses the IPCC get
increasingly confident that the models are correct. This is blatantly unscientific, and
irrational on the part of the IPCC. POLICY BASED ON SUCH NONSENSE BY A
GOVERNMENT WOULD BE CONSIDERED AN ACT OF SELF HARM TO THE
COUNTRY.

A couple of quotes from one of the world’s great physicists of the 20™ century Dr Richard
Feynman are in order here

“No government has the right to decide on the truth of scientifi¢ principles, norto
prescribe in any way the character of the questions investigated.»w... ” and

“It doesn't make a difference how beautiful your guess’isy It doesnit'makera difference
how smart you are, who made the guess, or what hiswame is. If.it disagrees with
experiment, it's wrong.”

What we see from the graphic then is that the guess (IRC€ CO2 wariming hypothesis) is
wrong. The models can’t mimic nature therefore the'theory of Anthropogenic Global
Warming (AGW) is wrong. Models are not empirical datd although there is a belief
(wrongly) that they represent our future climate. The models have never been validated, a
requirement breached by the IPCC. Afhong other téehnical issues that bedevil the models is
that they are incorrectly programmed,fowa level of-Climate Sensitivity for a Doubling of CO2
(currently 3.4 C). The latest sci€hcerinds it to besmuch lower (under 1.5C).

Temperature data analysis

At the heart of the climate d€bate is thevissue of by how much has increased CO2 increased
global temperatur€ and has the curtent political response e.g. the EPA endangerment finding
based on sound-data /This has been tested, the relevant paper is “On the Existence of a
“Tropical Hot8pot “ & The Validity of EPA’s CO2 Endangerment Finding”. Dr. James P.
Wallace III Dr. John.R\Christy Dr. Joseph S. D’Aleo (August 2016 ) The abstract is below
and the paper attached.) While this is US centric the science on which it is based has global
application.

ABSTRACE

These analysis results would appear to leave very, very little doubt but that EPA’s claim of a
Tropical Hot Spot (THS), caused by rising atmospheric CO2 levels, simply does not exist in
the real world. Also critically important, even on an all-other-things equal basis, this analysis
failed to find that the steadily rising Atmospheric CO2 Concentrations have had a statistically
significant impact on any of the 13 critically important temperature time series analyzed.

Thus, the analysis results invalidate each of the Three Lines of Evidence in its CO2
Endangerment Finding. Once EPA’s THS assumption is invalidated, it is obvious why the
climate models they claim can be relied upon, are also invalid. And, these results clearly

5



demonstrate--13 times in fact--that once just the ENSO impacts on temperature data are
accounted for, there is no “record setting” warming to be concerned about. In fact, there is no
ENSO-Adjusted Warming at all. These natural ENSO impacts involve both changes in solar
activity and the 1977 Pacific Shift.

Moreover, on an all-other-things-equal basis, there is no statistically valid proof that past
increases in Atmospheric CO2 Concentrations have caused the officially reported rising, even
claimed record setting temperatures. To validate their claim will require mathematically
credible, publicly available, simultaneous equation parameter estimation work.

The temperature data measurements that were analyzed were taken by many different entiti€S
using balloons, satellites, buoys and various land-based techniques. Needless to say, if
regardless of data source, the results are the same, the analysis findings should be congidered
highly credible.

Equilibrium Climate Sensitivity (ECS)

ECS is at the heart of the IPCC global warming hypothesisgdf the ECS is low.we do not have
a climate problem. To the contrary a small rise in temperatute and increased CO2 can be
nothing but benign and beneficial to humanity. Unforturdately for,the\UN, this reality destroys
its agenda.

Estimates of ECS have been falling as time passes The [IRCCymedian estimate of 3.4C (1.5-
4.5) as used in its models is no longer credible.



ECS is defined as thednerease in temperature for a doubling of CO2. The latest research
indicates that (ECS)\is conservatively*half that used in the IPCC climate models and this is
material if poliey'is 10 be based on ECS and (TCR). The relevant paper is Lewis and Curry
2018 (LC2018) https://daoirerg/10.1175/JCLI-D-17-0667.1 and its predecessor (LC2015).

Lewis and Curry uge an énergy balance model for their estimate, so derived the ECS =1.5 and
TCR =1.2C. This has been verified by a completely different method. This year a group headed
by Lord Monkton of Brenchley discovered a fundamental mistake in the way climate scientists
applied feedback theory in climate modelling. The relevant paper is best read as the evidence
presented in an Amicus brief to a court case in the State of California, People of California vs
BP et al. (the judge found in favour of the defendants). They find that ECS =1.2K their
conclusion is “Since the mid-range estimate of Charney sensitivity (and, equivalently, of 21°'-
century global warming) should not be 3.3 K, as had hitherto been thought, but only 1.2 K,
and even the high-end estimate will almost certainly be less than 1.4 K, action to prevent global

warming is no longer necessary.”
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The IPCC ARS5(2013) declined to state a median climate sensitivity because they recognised
the level they had used for 25 years was no longer credible. Their political solution was to stick
with the range (1.5 to 4.5). In 2018 their 3.3 is even less credible as ECS estimates continue

their downward slide.
Social Cost of Carbon

This is not the place to get into detail on Integrated Assessment Models (IAM) used to
determine SCC. It suffices to show that equilibrium climate sensitivity (ECS) in the existing
determination of the SCC is outdated and does not reflect multiple, independent findings in
recent years, that the median ECS is materially lower, (as indicated above). The earth’s
equilibrium climate sensitivity is recognized as “a key input parameter” for the IAM used to
determine the SCC.

Excerpt from the paper referenced below ““ If an empirically determified valug’of ECS is used
in the DICE model the average SCC falls by 30-50% dependirig on the dis€ount rate, while in
the FUND model the average SCC falls by over 80%. The/Span of estimates-across discount
rates also shrinks considerably, implying less sensitivity to this parametefr
choice...Furthermore the probability of a negative SEC(implying-€O2 emissions are a
positive externality) jumps dramatically using amempirical ECS distribution.” Note that an
ECS of 1.2K would reduce the SCC more than'the-percentages'stated above in this paragraph.
A good analysis of the issue is to be foundthere
https://www.rossmckitrick.com/uploadsi/8/0/8/4808045 empirical _scc_cce preprint.pdf

This paper uses the LC2015 paperland [€nce overestimates the SCC, an update using the
latest values is required. It is béholdefi on thevGovernment and Climate Commission to
rigorously investigate the use«of fdiled IRCC estimates of ECS and their effect on the SCC
and hence the reliability’and efficacyfof-any policy proposed.

Social benefits of increased CO2

There has been-a téndéncy to downplay or completely exclude any benefits of increasing
CO2 from SCC/analysis¢As ap‘example, the existing SCC calculations largely ignore the
magnitude, or even th&existence of the highly documented (and observed) enhancement of
plant growth caused bygrcreasing atmospheric carbon dioxide. The NASA graphic below is
illustrative.



This image shows the change in leaf area across the globe from 1982-2015

Credits: Boston University/R. Myneni
Note 70% of this greening is due to CO2 the next most prevalefitmitrogen at 9%

Satellite data confirm that the earth’s surfacetis ‘becoming/gréencr, with the largest changes
being on the margins of the world’s great deser’s. Thete is no accounting for this in the
current calculation of the SCC. An explanation of the benefits of CO2 can be found here
https://www.youtube.com/watch?y=27XbnyW CEWM

This is a large and material, pdsitive externality; and one that is insufficiently modelled in the
IAMs relied upon by the Governtent in 'determining the SCC. For an agriculturally based
economy like NZ the p@sitive externality of increased plant growth is material in any analysis
of the effect of increased €02 onfthe-economy.

If we turn our atterdtioh to the Benefits of Carbon Dioxide rather than the Costs a very
different pictur€ evolves¢~Lhebenefits outweigh the costs by orders of magnitude. It is
beholden on the Government and Climate Commission to consider both sides of the story. Go
here for a review, hittp:/www.misi-net.com/publications/CarbonBenefits-0114.pdf

A short divefsion

One of the\assumptions when discussing the effects of CO2 induced global warming is that
the climate/in 1850, the generally accepted base year, was in equilibrium and that the
temperature at that time was optimal. Neither of these assumptions is true. History teaches us
that humanity thrived when the temperature of the earth was higher than in 1850 (we were
just exiting a mini ice age). It should not be surprising that the biosphere thrives also in
higher levels of ambient CO2 and temperature. The glass house crop growers pump CO?2 in at
up to 1000ppm to produce the great tomatoes, beans and capsicums that we enjoy. The
climate is never in equilibrium it wasn’t in 1850 and it isn’t now, that is the nature of
nonlinear chaotic natural systems. Another assumption (wrong) is that natural variability in



the climate that had existed for 4.5B years, suddenly stopped when CO2 started to rise and
according to the alarmist IPCC, became the control knob for climate. Nothing could be more
absurd and scientifically wrong. Note that the ENSO produced a naturally occurring El Nino
in 2015/16/17 the temperature of the earth increased then decreased about 0.55C over this
event, we are now back to business as usual. If nothing else these naturally occurring events
show that CO2 is not in the driver’s seat in fact it shows very graphically that the power of
CO2 to affect the climate is minuscule in comparison to natural variability.

In terms of policy, if as shown above the ECS is low (conservatively <1.5 C ) and that this in
turn gives a low or negative SCC, then the need to reduce CO2 through aggressive policy is
misplaced. The inevitable detrimental effect of increased taxation such as the ETS and
proposed new environmental climate taxes can not be justified. All such taxes are regressive
and hit the poor and middle classes. It stands to reason that this misallp€ation of resourecs
inevitably results in higher priorities listed previously unmet, for no énvitenmental gain.

New Science redefining the baseline.

I have already shown that in the case of critical policy reldted.yariables'sueh as ECS and
SCC, we can not justify policy action because the alarhist mantra based ‘on IPCC modelled
projections, have failed the most basic scientific test. TndependentisCrutiny of current policy
action around the world has shown negative effects ep’humanity for no gain to the climate.

Already mentioned above is the work of Lewisyand Curfy‘and Monkton et al.

Nikolov and Zeller (2018) took a radi¢al ‘approach te lgOking at the temperature of the earth
and in the process discovered a new lawfor understanding the temperature of planets with
similar properties to our own. FheywsSed publiely.available NASA data gathered from probes
and satellites to show that the temperatuge of'the earth is determined by only 2 variables
incoming solar radiation/andi@tmospheérie ‘sutface pressure. The implications of their
discovery for the IPCC ate /o borrow, ayphrase, ‘Catastrophic’.

Abstract Nikolgyv,and*Zeller (2018)

A recent studyhasrevealed that the Earth’s natural atmospheric greenhouse effect is around
90 K or about 2.7 times\stronger than assumed for the past 40 years. A thermal enhancement
of such a magnitude cainot be explained with the observed amount of outgoing infrared long-
wave radiation”absorbed by the atmosphere (i.e. = 158 W m2), thus requiring a re-
examination of the underlying Greenhouse theory. We present here a new investigation into
the physical mature of the atmospheric thermal effect using a novel empirical approach
toward predicting the Global Mean Annual near-surface equilibrium Temperature (GMAT)
of rocky planets with diverse atmospheres. Our method utilizes Dimensional Analysis (DA)
applied to a vetted set of observed data from six celestial bodies representing a broad range of
physical environments in our Solar System, i.e. Venus, Earth, the Moon, Mars, Titan (a moon
of Saturn), and Triton (a moon of Neptune). Twelve relationships (models) suggested by DA
are explored via non-linear regression analyses that involve dimensionless products
comprised of solar irradiance, greenhouse-gas partial pressure/density and total atmospheric
pressure/density as forcing variables, and two temperature ratios as dependent variables. One
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non-linear regression model is found to statistically outperform the rest by a wide margin.
Our analysis revealed that GMATS of rocky planets with tangible atmospheres and a
negligible geothermal surface heating can accurately be predicted over a broad range of
conditions using only two forcing variables: top-of-the-atmosphere solar irradiance and total
surface atmospheric pressure. The hereto discovered interplanetary pressure-temperature
relationship is shown to be statistically robust while describing a smooth physical continuum
without climatic tipping points. This continuum fully explains the recently discovered 90 K
thermal effect of Earth’s atmosphere. The new model displays characteristics of an emergent
macro-level thermodynamic relationship heretofore unbeknown to science that has important
theoretical implications. A key entailment from the model is that the atmospheric
‘greenhouse effect’ currently viewed as a radiative phenomenon is in fact an adiabatic
(pressure-induced) thermal enhancement analogous to compression heating and independent
of atmospheric composition. Consequently, the global down-welling long-wave flux
presently assumed to drive Earth’s surface warming appears to be«a product ofidhe air
temperature set by solar heating and atmospheric pressure. In ether words, thie so=called
‘greenhouse back radiation’ is globally a result of the atmospheric thermal‘effect rather than a
cause for it. Our empirical model has also fundamental implications for the tole of oceans,
water vapour, and planetary albedo in global climate_Sifice’producediby a rigorous attempt to
describe planetary temperatures in the context of d'cosmic contifiyiim using an objective
analysis of vetted observations from across thesSelar System, these findings call for a
paradigm shift in our understanding of the atmespheric “gteenhouse effect’ as a fundamental
property of climate.

A review of the paper can be found here
https://tallbloke.wordpress.com?201//06/01 £oundations-of-greenhouse-theory-challenged-
by-new-analysis-of-solar-system-observations/

Media Hype Institutiahat and Scientific Credibility.

As I wrote this submission the foellowing news report appeared. “Rising sea levels could cost
the world $14 Trillion’ a year by 2100.” July 3 2018 Institute of Physics. “Published today in
EnvironmentalResearcheketters, a study led by the UK National Oceanographic Centre
(NOC) found flooding fxom rising sea levels could cost $14 trillion worldwide annually by
2100, if the target Qf halding global temperatures below 2 °C above pre-industrial levels is
missed.”....

Below is thegraphic of the situation they portray

11






The black line represents a business as usual scenario, nature, 1.4mm/yr the New Zealand
average rate. Need I say more.

Real scientists looked at this pseudo- scientific nonsense when it first appeared and came up
with the following graphic that explains the situation well. Note the comments in the box!!!

jev

If you keep repeating,the samesstory often enough people will believe it. However. it is still
nonsense. The sam¢€ seientist Jevréjeva is at NOC leading the current propaganda. This is a
great example of-discredited ps€udo-science being regurgitated as propaganda to support a
failing political‘agenda, Thie Government and Climate Commission must look past such bad
science as depicted by NOC and use empirical evidence only for policy action on climate.

Ambiguity and Deep Uncertainty

Climaterseience is inherently mired in the effects (known and unknown) and the reliability of
variables.and parametrizations that go to our understanding of the climate we live in. Dr
Judith Curry ‘Climate Uncertainty & Risk’ (Curry July 2018) Draft, is a paper helpful in

understanding the issues. Her opening two paragraphs set out the problem.

“Research scientists focus on the knowledge frontier, where doubt and uncertainty are
inherent. Formal uncertainty quantification of computer models is less relevant to science
than an assessment of whether the model helps us learn about how the system works.
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However in context of the science-policy interface, uncertainty matters. There is a growing
need for more constructive approaches to accountability about the different dimensions of

uncertainty in climate change as related to policy making— what may happen in the future

and what actions might be appropriate now.”

From her conclusions ...... “The root of the most significant problem at the climate science-
policy interface lies not in the climate models themselves but in the way in which they are

used to guide policy making. Climate scientists have helped exacerbate this problem. Both
climate scientists and policy makers need to accept the limits of probabilistic methods in
conditions of ambiguity and deep uncertainty that characterize climate change. Encouraging
overconfidence in the realism of current climate model simulations or intentionally

portraying recognized ignorance incorrectly as if it was statistical uncertainty (Knightiacb(l/
risk) can lead to undesirable policy outcomes”.

The full draft paper (attached) is helpful in understanding the i@%d sec%he

context of forming legislation.

understand the real scientific, mathematical, statistical*add matural efivironment they are

tably=pteduce bad legislation that
ddle cla @ or no benefit to the
(

d the wOrld\has produced cost increases to

It is important that politicians and bureaucrats involve@ veloping ‘yﬁa‘[e Legislation’
eV

attempting to legislate for. Failure to understand v
will ultimately be to the detriment of the poor andu

climate. Every policy implemented thus far atov
the poor and middle classes and no benefif'o t

‘Cliﬁate
This is why the proposed — %: @
legislation for the Cl e (&ssion must
1 enshring ini(that legistation that only research based

on empi 1 e used in its decision making on
Cli rQ&/Mo rojections are not data and must be
t with caution.

2 sure e latest research be considered
imp y in the formulation of policy and

le Ke n.

3 e%: the Commission is independent of Government

advisory only.

4 hat the members of the Commission should be
chosen from a wide spectrum of the population,
balanced as to ideology and politics to avoid group-
think and partisanship.

This submission indicates that there has been a profound and material change in the science
of Global Warming (‘climate change’ ) since the 1990’s, and hence a need to update the
understanding of politicians and bureaucrats as they prepare legislation on Climate. Failure to
recognise the sea change in the science will inevitably produce poor legislation and
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unforeseen economic and social aberrations to the detriment of the poor and middle classes
for no real benefit to the climate.

Thank you for the opportunity to submit.

I am happy to be questioned on any part of this submission.

Kevin Hearle
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From: Alex Pickard

To:
Ce: Info at MIE
Subject: RE: New Insights on the Physical Nature of the Atmospheric Greenhouse Effect Deduced from an Empirical Planet Model
Date: Monday, 12 June 2017 10:51:00 AM
Attachments: im 2.
image004.jpg

Thank you for your emails of 6 June 2017 regarding climate change and the New Zealand Emissions Trading Scheme (NZ ETS).

The Intergovernmental Panel on Climate Change (IPCC) reports are a credible source of advice for policy. The IPCC reports represent the global expert
assessment of knowledge on climate change, which the New Zealand Government accepts. The value of these scientific reports is not affected by the
claims of the article you refer to in your email.

The Government considers it prudent to implement policies to reduce human-caused greenhouse gas emissions, and to prepare for the impacts of
climate change, as shown by our commitment to the Paris Agreement. The NZ ETS is one of these policies.

Kind regards,

Alex — Advisor, Executive Relations Team
Ministry for the Environment — Manatu Mo Te Taiao 4

Email: XXxxXxxxx@xxx.xxxx.xx Website: www.mfe.govt.nz
No.3 The Terrace, PO Box 10362, Wellington 6143 K‘

cid:image002.jpg@01D2E112.B61276D0
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The Chairman of the ETS review code members.

Headline
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New Insights on tthhéicalNature Sth%spheric Greenhouse Effect Deduced from an Empirical Planetary Temperature Model by Ned
Nikolov* and Ka IZeII& Full paper avail [€ | recommend you read it as it is fundamental to your task.

This could be the most importﬁpee réviewed and published paper on climate in the last 2 centuries. Your understanding of it and its devastating
importange to current bﬁlefs o\ft‘e larmist climate community can’t be over sold. It is game changing, this is the stuff Nobel Prizes are made of.

If you have the ma s‘an op’hysics, a detailed read of the paper is possible, for most however it is the conclusions on Page 17 that are pertinent to a role
onhe'ETS review. The ET§ was based on the so called “settled science” of late last century, the science has moved on. A clue to the unsettled science
might be thagthel EeGEM's have failed miserably to predict almost everything. Climate sensitivity has moved down to the extent that it alone takes the
C out of CAGW/With'CS at just over 1 and still falling it leaves the IPCC 3 to 3.5 used in models as absurd outliers producing model outputs that make the
modelshu a factor of at least 2. The hiatus in temperature, the lack of acceleration in sea level rise while CO to continues to rise, the lack of a
“Hot Spot n the tropical troposphere The lack of desertification and on the contrary the tangible greening of the earth, lack of increased hurricane
ntens.y and number of hurricanes all goes to show that something might be wrong with the theory.

From the Papers conclusions
The planetary temperature model has several fundamental theoretical implications, i.e.

* The greenhouse effect’ is not a radiative phenomenon driven by the atmospheric infrared optical depth as presently believed, but a pressure-
induced thermal enhancement analogous to adiabatic heating and independent of atmospheric composition;

« The down-welling LW radiation is not a global driver of surface warming as hypothesized for over 100 years but a product of the near-surface
air temperature controlled by solar heating and atmospheric pressure;

« The albedo of planetary bodies with tangible atmospheresis not an independent driver of climate but an intrinsic property (a by-product) of
the climate systemiitself. This does not mean that the cloud albedo cannot be influenced by external forcing such as solar wind or galactic
cosmic rays. However, the magnitude of such influences is expected to be small due to the stabilizing effect of negative feedbacks operating



within the system. This under standing explains the observed remarkable stability of planetary albedos;

« The equilibrium surface temperature of a planet is bound to remain stable (i.e. within + 1 K) aslong as the atmospheric mass and the TOA
mean solar irradiance are stationary. Hence, Earth’s climate systemiswell buffered against sudden changes and has no tipping points;

« The proposed net positive feedback between surface temperature and the atmospheric infrared opacity controlled by water vapor appearsto
be a model artefact resulting from a mathematical decoupling of the radiative-convective heat transfer rather than a physical reality.

The magnitude of the needfor a paradigm shift created by Nikolov and Zeller’s paper is so fundamental that it entirely destroys the scientific base on
which the ETS was predicated. Policy based on wrong science has no chance of success. If such policy (ETS) continues to be implemented it can only do
damage to the Economy, the Middle Class and Poor in New Zealand meanwhile having no effect on the temperature of the earth whatsoever. The
unintended consequences of continuing the ETS are already becoming apparent with the cost of $1.4B/an. to the country for the next 10 years. Given
Nikolov N, Zeller K (2017) it is totally unnecessary because the ETS policy is based on a false science.

The much vaunted Paris Accord will change the temperature of the earth a best by 0 05 degrees C in 2100. This amount is not measurable.

If Paris runs for an extra 70 years to 2100 it would change the temperature of the earth by 0.17degrees C only if all party’s fulfil all commitments. We are
off to a great start with US pulling out. You can get an idea of our share by dividing our GDP by world GDP (2015 data) and multiplying by 0.17. is
4/10,000th of a degree C. Read the full paper by Bjorn Lomborg here
http://www.lomborg.com/press-release-research-reveals-negligible-impact-of-paris-climate-promises &
But it all becomes futile waste of resources when we take into account Nikolov N, Zeller K (2017).

I’'m sure you are thinking that this is only one paper can | refer you to Einstein 1. 4 /
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Document 9

Item of business :

Climate Change Response (Zero Carbon)
Amendment Bill

Submission name :

Barbara McKenzie

Comments

SUBMISSION TO THE CLIMATE CHANGE RESPONSE (ZERO CARBON) AMENBDMENT
BILL.

There is no logic to the "Zero Carbon" bill whatsoever. It flies inthe face of all"serious scientific
evidence - its only function appears to be to please the UN bureaucracy and the elite foundations
which are affiliated with and exert considerable influence overthat bureaucraey.

HUMAN GENERATED CO2 IS NOT CAUSING GEOBAE WARMING

There is no evidence that CO2 causes global wartming, [ce core data‘indicates that CO2 levels lag
warming by hundreds of years, rather than driving it. See e’g, Mudelsee (2001, attached), who
found that "over the full 420,000 year Vostok history C@2.yariations lag temperature by 1,300
years £+ 1000".

Studies show that the warming periodéwhich began inrthe 1970s, and was the reason for
abandoning alarmist claims of a new ice-age“infayour of "global warming", eased off around
1998, and scientists are predictifig-a worpying cooling, even a mini-ice age.

In any case:

Of total CO2 levelsthtiman activity is'responsible for 3-5% of atmospheric CO2, while New
Zealand's contribution is about'Q.1%. Nothing will be achieved by NZ going "zero carbon" when
other bigger countries are foeused on development and improving their citizens' quality of life - it
is pure grandstanding/At the'same time New Zealand is squandering its credibility which would
be better spent drawing attention to real environmental issues.

METHANE

Undermifing New Zealand's dairy industry on the back of the climate hoax is another government
target. 0.00017% of atmosphere is methane. Sheahen and Allison (attached) show that methane
and nitrous oxide (reputedly responsible for about half of New Zealand s emissions) are virtually
irrelevant as contributors to any global warming effect.

As they point out, methane is an unstable gas which oxidises quickly in atmosphere. It occupies
less than 2PPM of the atmosphere, and its absorption bands almost completely overlap with H2O.
Even a very large increase in CH4 would have almost no impact on climate.

MELTING ICECAPS AND SEA LEVEL RISE.

file:///C:/Windows/Temp/BCL%20Technologies/easyPDF%208/EPO524B.html 11/07/2019
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It is claimed that the because of anthropogenic global warming, the ice caps are melting, causing a
dramatic rise in sea level.

The claims of icecaps melting away are clearly nonsense: while Western Antarctic is experiencing
melting due to the large number of volcanoes that have recently become active, this is more than
offset by the ice accumulating in Eastern Antarctica (see eg Oct. 31, 2015, NASA Study: Mass
Gains of Antarctic Ice Sheet Greater than Losses). A NZ expedition to Antarctica in the summer
of 2017-18 found that the Ross Ice Shelf was freezing rather than melting.

As for the predictions of London and Manhattan disappearing under the waves: numerous studies
show that the sea has been rising by one or two millimetres per year for some time, but that the
rise has decelerated since the 1950s. See eg Holgate (attached):

"The rate of sea level change was found to be larger in the early part of last century (2.03 /0,35
mm/yr 1904 1953), in comparison with the latter part (1.45 + 0.34 mm/yr 1954 2003)."

Australia's Bureau of Meteorology established 12 sea-level gauges on Pacific/Islands frem 1992.
The gauges show no increased rate of sea rise, in fact no or minimal #is€ at all, in‘some cases a
negative result. (See eg the BOM Pacific Country Report, Vanuatupgraph forall countries p. 9.)

The bogus claims of dramatic sea level rise are especially concérning, as couneils are using them
to justify changes to building codes and planning regulations. See for example the article by David
Kear, former Director of the DSIR (attached). Kear obsexved that the€ Ohope Council was making
decisions on the assumption that there was a landwardiinundation, 1gnoring evidence from
residents and experts alike that the coastline had @ netsseawards, mevments.

ENVIRONMENTAL IMPLICATIONS

The government hopes to replace fossil fuels with “renewable" energy provided by, for example,
windfarms despite the environmental\impacts: thethreat to birds, bats and human health, and the
blighting of the rural landscape. Th¢ énviropmental implications of a greater use of batteries, in
both production and disposal, arg=being ignered

Despite the fact that a large'patt of NewnZealand is already forested, the governmment has a
policy of growing pldntingArees a year, hoping that two thirds will be native, ie one third will be
pinus radiata. Most of this will be on fertile pasture, so although dairy farming is 49% of our
economy, we willbe.replacing daity with pine, which is hostile to flora and fauna and renders the
land infertile.

LOCAL AND NATIONAL GOVERNMENTS ARE MAKING DECISIONS ON THE BACK OF
A MANIFEST ERAUD

The weakness'of the climate alarmist position should be apparent by the nature of the arguments
of adherents, which are based on extravagant predictions never fulfilled, fraudulent or over heated
data, cherry-picking, bogus claims of consensus, and much reference to the views of teenage girls.
The narrative is driven by the UN's IPCC, which from its inception has had a brief to assume
anthropogenic climate change, and has consistently produced reports whose conclusions have
been highly criticised even by those scientists invited to make submissions.

Since at least 2007 New Zealand's top scientists have opposed the UN's climate narrative: people
like the former Director-General of the DSIR David Kear, Augie Auer (emeritus professor and
former chief meteorologist with the MetService), and Dr Vincent Gray, who made a great many
submissions to the IPCC. New Zealand governments have consistently ignored their advice.

file:///C:/Windows/Temp/BCL%20Technologies/easyPDF%208/EPO524B.html 11/07/2019
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The function of the climate fraud is to achieve global governance by the owners of the narrative.
For decades the United Nations has produced reports, whether on environment, climate, or
governance, which have urged high-density urbanisation, the elimination of private property and
increased power to the corrupt UN bureaucracy, and always proposing a greater role for elite
foundations such as Rockefeller, Gates etc. It is hard to believe that those politicians in the Labour
and Green Parties who have made "climate" their cause are unaware of this agenda.

On the back of a manifest fraud, New Zealand politicians are hell-bent on ruining our
environment, our way of life and our economy.

Recommendations

1) The government's plans to destroy the New Zealand economy, environment and way of life'on
the basis of pseudo-science be abandoned.

2) The government focus on genuine environmental issues, and

3) Consider how it will face the Maunder Minimum, i.e. a climatic/¢oaling, whi€hnis predicted.

file:///C:/Windows/Temp/BCL%20Technologies/easyPDF%208/EPO524B.html 11/07/2019



Global Warming, Reducing Emissions a Very Expensive Approach to a Non
Problem : Dr Jock Allison, ONZM, FNZIPIM, October 2018

With all the present hysteria about global warming and the need to commence drastic emissions
reductions within 12 years, there is still no convincing scientific evidence that atmospheric CO; is the
cause of warming. While clearly the world has warmed a little, this has been expected, as it is
coming out of a little ice age.

Emeritus Professor from MIT, Richard Lindzen a few days ago at a public meeting in the UK said
“the currently popular narrative, is that the climate, a complex multifactor system, can be
summarized in just one variable, the globally averaged temperature change, and is primarily
controlled by the 1-2% perturbation in the energy budget due to a single variable — carbon dioxide +
among many variables of comparable importance.

This is an extraordinary pair of claims based on reasoning that bordes$ ofi,magical thinking”.

Three recent lines of research show global warming cannot be gonfidently attributed to human
emissions. First, that methane and nitrous oxide are virtually ircéleVant re climaté change (half of
New Zealand’s assessed emissions).

Second, CO,doesn’t stay in the atmosphere for very leng,=a half-(fe of 10 years, not the 200+ years
asserted by the IPCC. Third, that within the “Climate Models”ised by the Intergovernmental Panel
on Climate Change (IPCC) and many other researchers there is a,fatal error that causes them to
overestimate the effect of doubling atmospheric*CO, by thréestimes.

Thus, the billions and billions of dollats,of eXpenditure worldwide over the past 35 years, and the
push for international unanimity o reduce the levelof CO, in the world’s atmosphere has largely
been wasted.

SUMMARY: There are threé legs to this stool and it is pretty hard to knock any of them over on the
basis of science.

BLUE: Water vapour is the main Greenhouse Gas; methane and nitrous oxide are irrelevant, human
CO, causes some minor warming (Allison & Sheehan 2018)

-: Anthropogenic (human) CO, has a half-life of only 10 years in the atmosphere, not more than
200+ years espoused by the IPCC (Berry, 2018)



-: The IPCC models, which predict 3.6 degrees C warming, + or minus 1.2 degrees (as a result
of doubling atmospheric CO,) are wrong. The correct figure is less than one third of this, 1.0 degree
+ or minus 0.2 degrees (Monckton et al., 2018). Monckton talks about this in a video
(https://www.youtube.com/watch?v=kcxcZ8LEm2A). A lay summary is attached.

1. Allison & Sheahen 2018

Recently Tom Sheahen and | published a paper in the New Zealand Institute of Primary Industry
Management Journal on the topic of the effectiveness of Greenhouse Gases (GHG),
https://www.nzipim.co.nz/Folder?Action=View%20File&Folder_id=120&File=The%20Journal%203gp
tember%202018.pdf It is the first paper in the journal.

A simpler representation of the work is an article published in Dairy News,18'September 2018:
https://www.ruralnewsgroup.co.nz/dairy-news/dairy-general-news/watr-blamedN\big-planet-
warmer .

The main points ...

My co-author Tom Sheahen is a distinguished PhD in Rhysies Who Chairs,the United States Science
and Environmental Policy Project (https://www.heartland6rg/abdut-us/who-we-are/tom-sheahen),
and we have been advised in the preparation of the paper by twodistinguished Professors of Physics
at American universities: Will Happer, an emetitus Professor of\Physics at Princeton, who has just
been appointed to the White House as a Scientific’Advisor:
(http://www.sciencemag.org/news/2018/09 ftrump-ad@dsphysicist-will-happer-climate-science-
opponent-white-house-staff); Professor William van'Wijhgaarden of York University in Canada
(http://www.physics.yorku.ca/ingeX phpfwho-Wie Are/all-faculty/62-wijngaarden) has also been a
valuable advisor on atmospheric physics.

Our paper is most important becausex..

a. Water vapour isthe most impertant GHG, and even the IPCC accepts water vapour is
responsiblefof morethan 70% of the Greenhouse Effect, (as defined in AR4 - the 4th IPCC
reporthnost estimates ‘of the importance of water vapour estimate it at more than 90%).






c. The concentration of water vapour is very small at the poles to about 4% in the tropics. We
have taken a for-example of 15,000 ppm in our paper, a conservative assumption. CO, is
410 ppm, methane 1.8 ppm, and nitrous oxide 0.3 ppm. (Yes, a Greenhouse Gas of only 1.8
ppm is supposedly responsible for 35%+ of New Zealand'’s total emissions?

d. The Global Warming Potentials (GWP, or estimated heating potential compared with CO2 =
1) estimated by the IPCC of CO, = 1, Methane = 28, and nitrous oxide 265 — 300. This is
clearly nonsense. Tom Sheahen addresses this in “How to Deceive With Statistics :
Distortions With Diminutive Denominators” see
https://www.americanthinker.com/articles/2018/01/how to deceive with statistics distor
tions due to diminutive denominators.html. The IPCC ignores water vapour as a
participant in the competition to absorb photons of heat radiated back from the Earth.
Rather, in their models they consider this is a positive feedback that amplifies the effec! of
the other GHGs by 2 or 3 times.

e. The Earth is not heating up. There has been some warming as we came’out of the Little Ice
Age. Over the past couple of decades (see https://judithcurpf.cotn/2015/12/%7/climate-
models-versus-climate-reality/ ) this is the most accurate measure of temperature, the lower
atmosphere, which unlike the surface temperature records:

i) covers almost the whole globe, unlike the land based temperature,records, which cover
about 25% of the globe only.

ii) doesn’t have the biases of the predominantly “Urban”“based temperature records that have
the well-known UHI (Urban Heat fsland) effects from the build-up of heat in concrete,
asphalt etc., which makes nights warmer in urbaf*areas

iii) is not subjected to continued correctionsymany-of which have years later been imposed in
statistical treatment 6f surface statiop/data that has accentuated warming trends.

The trophospheric temperature from satellites and balloons is in the figure below. Apart from two
significant EL Nino spikes in 1998 and 2016, temperatures are not rising
(http://www.drroyspencer.com/).




The IPCC Computer Models are clearly not working, they aresrunnifig very hot, From February 2016
to September 2018, the atmospheric temperature has droppéd by 0.7 degrees'C.

f. Methane and nitrous oxide are able to absorb heat only in an area of the electro-magnetic
spectrum where there isn’t a huge amountofheat emitted from the earth, and where there
is almost total saturation of water vapour (remembér methane 1.8 ppm versus water vapour
15,000 ppm).

We conclude, therefore, that particularly méthane.and™nitrous oxide (reputedly responsible for
about half of New Zealand’s emissions)afe virtdally-icrelevant as contributors to any global warming
effect. These gases should therefore be reméved from New Zealand’s GHG Inventory.

This is very important infermation, particularly when our politicians say they want any policy to be
“evidence based”, and yet they are €onvinced that global warming / climate change is real, and that
humans cause it. Glearly'this is incorreet.

New Zealand sciéntists Andy-Reisinger and Harry Clark from the Agricultural Greenhouse Gas

Research Centre at Palmiersion North (AGGRC) have been publishing information contendingthat
methane from livestock can be responsible for up to 20% of the world’s warming. Methane from
ruminants is only about16% of all the methane going into the atmosphere — see pie chart below.



METHANE
HYDRATE

Sources of atmospheric methane. Ruminants are cattle, sheep, goats, etc. 2/3'6f the total is due to
human activities.
https://www.giss.nasa.gov/research/features/200409€ methdne/

In New Zealand we seem to be concentrating on‘this gas whigh oux paper, (Allison & Sheahen, 2018)
is shown to be almost irrelevant in GHG effectiin the atmosphere. New Zealand concentrating on
this gas and modelling and then planningthe reductions that fieed to be made to have various
effects in the future is meaningless:

a)

b)

The way the GWP value(arecalculatedis/scientifically unsound, and the derivation of the
high values have been-discredited a/ a result of faulty calculation.

The putative reductions required for methane from cattle in New Zealand come from only
16% of total,methane emissions on the planet. If we consider that cattle make up about 85%
of total warld ruminant emissions, and the developed countries make up about 25% of the
total ndmbers. With the USA removed from the numbers , because it isn’t in the Paris
Accord;ithis reduces'the rest of the developed world to about 14% of the total. New Zealand
has about 1%.0nly, of the world’s cattle and 2.6% of the world’s sheep. About 75% of the
world’s cattle and sheep are in undeveloped countries, which under the Paris Accord are not
expected towsignificantly reduce emissions until after about 2030, or at such time that each
countryshas developed sufficiently to raise the standard of living of its population to a level
thatwould deem it to be classified as “developed”.

Mahy undeveloped countries will have a lower share of total ruminant emissions due to
their smaller animals, than the bigger, more productive animals in developed countries.
However, such recognition could bring New Zealand'’s total ruminant emissions up to
perhaps a maximum of only 3% of world ruminant emissions. This is about 3% of 16%, or
0.48% or 1/200™ of the world’s methane going into the atmosphere (see above pie chart for
other sources of methane).

So, making allowances for ruminant emissions in New Zealand when no such recognition of 65% to
70% or more of total world ruminant emissions is being made, let alone financially accounted for,



will likely have significant negative effects on all economic indicators in our economy. All this
achieved without having any possible effect on the world’s warming and or climate. This can be
recognised as only “virtue signalling”. Potentially, New Zealand will be paying billions of dollars or
spending billions of dollars on other activities to alleviate a tiny percentage of world ruminant
emissions, when most flocks and herds will not only, not be measured, but also will not be allowed
for in other country commitments.

The world will be unable to reduce emissions anyway?

The effectiveness of the world in reducing CO, emissions since the Kyoto Protocol negotiations
started, is sobering considering the heroic assumptions now being made by the IPCC with regard to
what the world might achieve in GHG reductions in the future, required so temperature increases of
1.5 or 2 degrees C respectively, might be avoided.

From 1990, the baseline date for Kyoto, the world’s total human emissions€ncfeased by 60% to
2013, were then pretty stable in 2014, 2015 and 2016, but increased againby ¥.6% in2017. Under
the Paris 2015 Accord, “Developing Countries”, which are now responsible for 62%‘ofthe world’s
emissions, are allowed to keep developing while they improve standards of living fortheir
populations. China has signalled it will double emissions by 2030 (+29.5% ofworld=€missions now),
and India has signalled it will increase 3X by the same date (#13%%). The othe/undeveloped
countries can be expected to increase total world emissionsdy at least.10% by 2030. On such a
scenario the world is looking at about 55% in world emissions fromsthe presently designated
undeveloped countries by 2030.

Further, with the USA out of the Paris Accord (14.5%), that leaves 23.5% of presently estimated
emissions for the developed countries whe=are supposed to/be on rigorous emissions reductions
scenarios. Not to mention also they are supposed to.propertionately support a SUS100 billion Green
Climate Fund each year from 2020. This'will not happen.

Clearly the path to mostly renewable’energy by 2030 or 2050 is not achievable. The world is still
relying on fossil fuels which' still’/makes up more‘than 80% of total world energy use. Further, the
academic IPCC reports never factor in the'beneficial effects of CO,, or take note that perhaps half of
the world’s food is produced with.the help of fossil fuel derived fertilisers.

All of this shows just\Wow remeved from reality governmental bureaucrats, politicians and scientists
are when promaéting the hugeseductions in the world’s emissions in a much shorter timeframe be it
2030, or 2050.

If we take these/data ofn achievement above back to our very small parish here in New Zealand with
supposedly only@.17% of the world’s emissions, the spending of up to $36 billion by 2030 on climate
change doesnst seem to make much sense from any viewpoint.

https://wwWw.newsroom.co.nz/2017/12/07/66415/paris-agreement-could-cost-nz-36b Anything we
will spend on “climate change” will be a total waste of money (which, as a country below halfway
down the OECD’s income / capita tables, we don’t have). Further, the developed countries that are
the most bullish about the need to take action about climate change — the EU, for example — are all
already falling behind their ambitious GHG reduction targets.



2. The next big thing in Climate Change Research

There is a fatal flaw in Climate Change Research regarding the human effects on the percentage
atmospheric CO2 and how long CO, stays in the atmosphere : Dr Ed Berry has had a distinguished
career in climate physics see https://edberry.com/exb/dr-ed-berry/

The IPCC, the United Nations and most governments throughout the world are certain that human-
produced CO, is the reason for the increasing levels of atmospheric CO,, and that this is the main
reason for increasing world temperature. Nothing could be further from the truth.

Dr Berry has developed a model for the flows of CO, in the atmosphere, based on the decay/
disappearance rates of radioactive C14 CO, in the atmosphere after all the puclear testing,in the
Pacific and elsewhere. These data are the only data available on real labelled'€@; in the atmoesphere.
The rate of disappearance of C14 CO, in the atmosphere tells us something about thexnormal C12
CO;, (note: carbon has a molecular weight of 12, with 6 neutrons and 6yrotons in the nucleus, while
C14 has 6 protons and 8 Neutrons formed as a consequence of muclear explosions.in‘the
atmosphere. . See diagram below).

C14, in the atmosphere as C14 CO,, will react chemically and physically in exactly the same way as
the normal cdarbon in the atmosphere C12. Therefore, C12 CO, has the same half-life (rate of
disappearance) from the atmosphere as the C14 CO,. Also, there is no way to differentiate between
the CO’ from human activities, i.e. burning fossil fuels, and all other human activities (less than 5% of
all the CO, going into the atmosphere at any time) and the 95% + of CO, from natural sources also
going into the atmosphere.

In the years when there were a lot of nuclear tests going on, particularly in the Pacific (1946 to
1962), there was an increase in C14 in comparison with C12 (the carbon in CO,), in the atmosphere.
C14 is an isotope and has a molecular weight of 14 from the addition of two additional neutrons to
the nucleus of the C atom, this being caused by the atomic explosions in the atmosphere.



(https://edberry.com/blog/climate-physics/agw-hypothesis/preprint-a-fatal-flaw-in-global-warming-

science/)

The above figure shows C14 databéfore and.afterithe above-ground atomic bomb tests. The natural
concentration of C14 CO, is defifted as 100%\The pMC percent scale is “percent of modern carbon”
where “modern carbon” meansithe levehin/1950. The white circles mark the half-life times.

The graph shows that the oncentration of C14 CO, halves every 10 years. (This is atmospheric C14
CO,, not be confused with the radio-active half-life of C14 carbon of 5730 years). Now C14 CO, and
C12 CO, (the Aopmal stuff we haye’in the atmosphere) react identically chemically and physically in
the atmosphere~This if €14,€0;'is disappearing from the atmosphere at the rate illustrated in the
graph, then so too will theother CO, in the atmosphere. Reisinger & Clark (AGGRC) have been
getting a lot of publicity recently regarding the warming effect of methane in particular. They
contend that CO, added to the atmosphere from the days when the level was about 280 ppm,
(supposedly”1850, although not well defined) all comes from human activities. This is also the
assumption. Made by the UN and the IPCC.

CO, is, in effect, plant food, and the higher the concentration in the atmosphere, the faster plants
grow, and also with greater water use efficiency. The chemical equation is shown below:



Photosynthesis in plants which use atmospheric CO,, water and sunlight to synthesise
sugars

For most of geological time, CO, levels in the atmosphere have beén much higher than the present
day. A level of more than 150ppm is required for plantsito growat alland as the concentration
increases, plants grow faster. If the level of atmospheric COsWas to'double, then plant growth
worldwide would increase by about 30%. Significant “greéning” can be observed worldwide already
from space — a result of the 45% increas€ in atmosphefie,CO, since pre-industrial times. This is an
outstanding result for the Earth, not the,impending ‘disaster of rising CO, widely promoted.

It is generally agreed that only 5%-6f CO, addethtoithe atmosphere during each specified time period
is from human sources (probablyra.bit less).

The graph of C14 CO, disappearing fromithe atmosphere shows that the concentration halves every
10 years. Under the'principle of “equivalence”, C14 behaves in the same way as C12 CO,, so there is
nothing to suggest'thatrhuman CO, (Which is C12 CO,) will react or behave chemically or physically
any differently,from. naturally oecurring CO, does. Further, it is not possible to differentiate between
human CO, and the other naturally occurring CO..

This is a very different situation from that which the IPCC claims (including New Zealand scientists
advising the Government). The IPCC claims:

a) alkofthe rise in atmospheric CO, from 280 ppm (pre-industrial, about 1850) to 410 ppm
today is due to human activities

b) the half-life of CO,(i.e. C12 CO, which makes up about 99% of the CO, in the atmosphere)
is 200+ years or more, often quoted to be more than 1,000 years

c) 15% of human CO, will stay in the atmosphere forever

These are all wrong.
The latest science from Dr Ed Berry (https://edberry.com/wp-

content/uploads/Climate/EdwinBerryPortoSep7Final.pdf) shows that as a result of applying the
climate physics embodied in the C14 decay graph above, human CO, cannot be responsible for all of
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the CO, increase in the atmosphere since pre-industrial times. The result of the accepted equivalent
half-life of C14 CO, results in the calculation of only 18ppm in the atmosphere being derived from
anthropogenic (human derived) CO..

On this basis, therefore, human CO, cannot possibly be the “control knob” of global warming. Any
efforts to diminish atmospheric CO, cannot be expected to have any demonstrable effect on the
climate.

The calculated levels of CO, from the decay rates defined from the study of the C14 after nuclear
testing gives the results illustrated in the graph below:

So, the human activity-derived CO, in.the atmosphere presently is 18ppm, not the 125ppm from
human activity from 18507as the IPEC contends. These data concerning rates of disappearance from
the atmosphere are'thé only such data published, and show that:

a) human-derived‘CO5emissions at only 18ppm, can make little difference to the atmosphere

b) reductions of the human-derived emissions will not make anything but a miniscule effect
on temperatureé — they are a complete waste of time

c) so, haman-derived CO, emissions into the atmosphere are of little significance to
température, i.e. global warming / climate change / climate disruption

3. IPCC Climate Models Overestimate Warming by Three Times :

The third part of this three-legged stool is work that Christopher Monckton and a few others have
been doing re the “Climate Models” used by the IPCC and others to predict future temperature rises.

A lay summary of the work it attached with this paper. A more technical paper is available if
required.

11



Lord Monckton has over several years been working on what might be wrong with these Models. He

a) the IPCC estimate that Equilibrium Climate Sensitivity (from the doubling of atmospheric
CO,) is 3.6 degrees C + or minus 1.5 degrees C,

b) after allowing for the omission in the IPCC models (as Monckton put it “they forgot about
the sun” - in fact the feedback to the incoming solar radiation), the ECS is only 1 degree C +
or minus 0.2 degrees C. So no problem. The problem of climate change has disappeared. An
increase in temperature of another one degree, most of which we have had already is really
quite beneficial.

If it is accepted that the GlobalWarming / Glimate*Change / Climate Disruption scare is over
then a very large number of jobs Jestablishéd science institutions, governmental departments
and university departmen's/plus thefinance to run these is at stake worldwide, will be at risk, so
a big kickback can be‘expected. Lord'Monckton presented the results at an International
Conference in Portugal,in July«2048 and has submitted the paper for publication in a climate
science journah A more detailed Monckton et al paper can be supplied on request. .
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Executive Summary

e A SEAFRAME gauge was installed in Port Vila,-Vanuatu, in ‘January 1993. It
records sea level, air and water temperature, atmaosphéric pressureywind speed and
direction. It is one of an array designed to monitor,changes in sea level and climate
in the Pacific.

e This report summarises the findings to\date, and plaees them in a regional and
historical context.

e The sea level trend to date,is +5.7 mm/year but the magnitude of the trend
continues to vary widely from month”to menttas the data set grows. Accounting for
the precise levelling results @nd inverted\baremetric pressure effect, the trend is +4.9
mm/year. An older gauge.at Port Vila‘operated from 1977-1982.

e Variations in monthly’mean sea leével include a moderate seasonal cycle and were
affected by the 1997/1998 E| Nifio:

e Variations” in “monthly, mean air and water temperature include pronounced
seasonal cycles and were.likewise affected by the 1997/1998 EI Nifio.

e A number of destructive Tropical Cyclones (TC) have passed near Vanuatu since
the SEAFRAME\was installed. In particular TC Prema caused damage to the
SEAFRAME in"March 1993.

e The/SEAFRAME at Port Vila, Vanuatu has recorded 37 separate tsunami events
since its-installation. The largest tsunami signal of trough-to-peak height 77 cm was
recorded after an earthquake of magnitude Mw7.5 that occurred near Vanuatu on
26™ November 1999. Vanuatu is prone to tsunamis and two in particular have
caused loss of life and damage to property in the period since installation.
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1. Introduction

As part of the AusAlD-sponsored South Pacific Sea Level and Climate Monitoring
Project (“Pacific Project”) for the FORUM region, in response to concerns raised by
its member countries over the potential impacts of an enhanced Greenhouse Effect
on climate and sea levels in the South Pacific region, a SEAFRAME (Sea Level Fine
Resolution Acoustic Measuring Equipment) gauge was installed in Port Vila,
Vanuatu, in January, 1993. Aside from an inoperative 10-month period following
damage caused by tropical cyclone Prema in March 1993, the gauge has been
returning high resolution, good scientific quality data since installation.

SEAFRAME gauges not only measure sea level by two independent means, but also
a number of “ancillary” variables - air and water temperatures, wind speed. ‘wind
direction and atmospheric pressure. There is an associated programme of levelling
to first order, to determine shifts in the vertical of the sea level'sensors due\tolocal
land movement. A Continuous Global Positioning System/ (CGPS) station was
installed in Vanuatu in September 2002 to determine the, vertical movement of the
land with respect to the International Terrestrial Reference Frame.

When change in sea level is measured with a tide"gauge over.a number of years one
cannot be sure whether the sea is rising or the-tand,is sinkifig=Fide gauges measure
relative sea level change, i.e., the changesinysea levgl relative to the tide gauge,
which is connected to the land. To local people, the relative sea level change is of
paramount importance. Vertical movement,of the land can have a number of causes,
e.g. island uplift, compaction of sediment or withdrawal of ground water. From the
standpoint of global change it is imperative torestablish absolute sea level change,
i.e. sea level referenced to the’centre of the“Earth, which is to say in the terrestrial
reference frame. In order toraccemplishtthis,.the rate at which the land moves must
be measured separately, This /s thes/reasoen for the addition of CGPS near the tide
gauges.
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2. Regional Overview

2.1. Regional Climate and Oceanography

Variations in sea level and atmosphere are inextricably linked. For example, to
understand why the sea level at Tuvalu undergoes a much larger annual fluctuation
than at Samoa, we must study the seasonal shifts of the trade winds. On the other
hand, the climate of the Pacific Island region is entirely ocean-dependent. When the
warm waters of the western equatorial Pacific flow east during El Nifio, the rainfall, in
a sense, goes with them, leaving the islands in the west in drought.

Compared to higher latitudes, air temperatures in the tropics vary little throughout.the
year. Of the SEAFRAME sites, those furthest from the equator naturally experience
the most extreme changes — the Cook Islands (at 21°S) récorded the“lowest
temperature, 13.1°C, in August 1998. The Cook Islands regularly fall to 16°C while
Tonga (also at 21°S) regularly falls to 18°C in winter (July/August).

Table 1. Range in air temperatures observed.at-SEAFRAME stations
SEAFRAME Minimum recorded Mean/ecorded Maximum recorded
location air temperature (°C) | airdemperature.(C) | air temperature (°C)
Cook Islands 13.1 24 2 32.0
Tonga 15.3 24.2 31.4
Fiji (Lautoka) 16.6 26.0 33.9
Vanuatu 15.2 25.1 33.3
Samoa 1847 26.6 34.3
Tuvalu 224 28.5 33.7
Kiribati 22)2 28.2 32.9
Nauru 19.6 28.0 33.0
Solomon Islands 20.4 26.8 34.5
Papua New Guinea 245 27.3 32.0
Marshall Islands 209 27.7 32.6
FSM 22.6 27.6 31.8

The most striking oceanic and climatic fluctuations in the equatorial region are not
the seasonal,/but interannual changes associated with El Nifio. These affect virtually
every aspect of the system, including sea level, winds, precipitation, and air and
water tempefature. Referring to Figure 1, we see that at most SEAFRAME sites, the
lowest’ sea“level anomalies appeared during the 1997/1998 EI Nifio. The most
dramatic.effects were observed at Marshall Islands, PNG, Solomon Islands, Nauru,
Kiribati, Tuvalu and Samoa. PNG, Solomon Islands, Tuvalu and Samoa lie along a
band that meteorologists refer to as the “South Pacific Convergence Zone (SPCZ)".
The SPCZ is a zone of Trade Wind convergence that extends southeastward from
the equator and can sometimes be identified as a cloud band in satellite pictures.
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Figure 1. Sea level anomalies* at SEAFRAME sites

* Sea level “anomalies” have had tides, seasonal cycles and trend removed
from the sea level observations.
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Most Pacific Islanders are very aware that the sea level is controlled by many
factors, some periodic (like the tides), some brief but violent (like cyclones), and
some prolonged (like El Nifio), because of the direct effect the changes have upon
their lives. The effects vary widely across the region. Along the Melanesian
archipelago, from Manus Island to Vanuatu, tides are predominantly diurnal, or once
daily, while elsewhere the tide tends to have two highs and two lows each day.
Cyclones, which are fuelled by heat stored in the upper ocean, tend to occur in the
hottest months. They do not occur within 5° of the equator due to the weakness of
the “Coriolis Force”, a rather subtle effect of the earth’s rotation. El Nifio’s impact on
sea level is mostly felt along the SPCZ, because of changes in the strength and
position of the Trade Winds, which have a direct bearing on sea level, and along the
equator, due to related changes in ocean currents. Outside these regions, sea levels
are influenced by EI Nifio, but to a far lesser degree.

Figure 2. Mean surface water temperature

Notetthe-.warm temperatures in the SPCZ and just north of the equator.

The convergencevof the Trade Winds along the SPCZ has the effect of deepening
the warmdupper layer of the ocean, which affects the seasonal sea level. Tuvalu,
which js~ini\the heart of the SPCZ, normally experiences higher-than-average sea
levels‘early each year when this effect is at its peak. At Samoa, the convergence is
weaker, and the seasonal variation of sea level is far less, despite the fact that the
water temperature recorded by the gauge varies in a similar fashion. The interaction
of wind, solar heating of the oceanic upper layer, and sea level, is quite complex and
frequently leads to unexpected consequences.
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The streamlines of mean surface wind (Figure 3) show how the region is dominated
by easterly trade winds. In the Southern Hemisphere the Trades blow to the
northwest and in the Northern Hemisphere they blow to the southwest. The
streamlines converge, or crowd together, along the SPCZ.

Figure 3. Streamlines of mean surface wind

Much of the Melanesian subregionsis also influenced by the Southeast Asian
Monsoon. The strength and timing.varies”considerably, but at Manus Island (PNG),
for example, the NW monsoori season (winds from the northwest) runs from
November to March, while ther SE monseon brings wind (also known as the
Southeast Trade Winds) from., May to “Octeber. Unlike many monsoon-dominated
areas, the rainfall at Manus_Island/is ‘distributed evenly throughout the year (in
normal years).

2.2. Sea Level Ddatasets fromm\SEAFRAME stations

A key objective “of the “South Pacific Sea Level and Climate Monitoring Project
(SPSLCMP)%is to provide "an accurate long-term sea level record. SEAFRAME
stations were installed’)from 1992 onwards to provide precise relative sea level
measurements, {The SEAFRAME stations undergo regular calibration and
maintenance/and, are levelled against a network of land-based benchmarks to
maintain vertical datum control. The SEAFRAME observations are transmitted via
satellite.and are processed using specific quality control procedures.

The project’s data collection program has been operating for a relatively short period
with regards to long-term climate change and therefore the sea level trends are still
prone to the effects of shorter-term ocean variability (such as El Nifio and decadal
oscillations). As the data sets increase in length the linear trend estimates will
become increasingly indicative of the longer-term secular changes and less sensitive
to large annual and decadal fluctuations. Figure 4 shows how the sea level trends
from SEAFRAME stations have evolved from one year after installation to the
present. These trends are expected to continue to stabilise, as is demonstrated by
Figure 6.
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Figure 4. Evolution of relative sea level trends (mml/year) at
SEAFRAME stations. The trends continue to stabilise as the
length of record increases.
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2.2.1 Vertical datum control of SEAFRAME sensors

Precise levelling of the height of the SEAFRAME sea level sensor relative to an
array of land-based benchmarks is undertaken by Geosciences Australia every
eighteen months where possible. The precision to which the survey must be
performed is dependent on the distance K, (km) between the SEAFRAME sensor
benchmark and the primary tide gauge benchmark (TGBM) and forms part of the
project’s design specifications.

The precise levelling program enables the vertical stability of the SEAFRAME
stations to be monitored. Referencing the sea levels to land is especially important.if
the SEAFRAME needs to be replaced or relocated, or is displaced by a boat or large
storm waves. The rates of vertical movement of the gauges relative to the TGBM
(determined by fitting a straight line to the survey results aftep’accounting ‘foryany
adjustments to tide gauge zero) that are contributing to the observed sea level tfends
are listed in Table 2. Substantial subsidence of the tide gaugesiat Samioa arid Cook
Islands is occurring at rates of —0.9 mm/year and —0.7 mfm/year. Subsidence is also
occurring at Marshall Islands, FSM, Solomon Islands_ and Tonga. The t'de gauges at
Fiji and Nauru are rising with respect to the tide gauge-benchmark.at rates of +0.6
mm/yr and +0.2 mm/yr. The rates of vertical {ide gauge ‘movement are used to
correct the observed rates of sea level change-relative to theland-based primary tide
gauge benchmark.

Table 2. Distance (km), required survey"precision (mm), number of surveys
and the rate of vertical movement of the SEAFRAME relative to the TGBM.

. Number of Vertical
Location Km (km) +2 \/E(mm) Surveys movement
(mml/year)
Cook Is 0.491 14 10 -0.7
FSM 0.115 0.7 4 -0.4
Fiji Q522 14 11 +0.6
Kiribati 0.835 1.8 12 +0.0
Marshall Is 0327 1.1 11 -0.5
Nauru 0.120 0.7 12 +0.2
PNG 0.474 14 10 -0.0
Samoa 0,519 1.4 10 -0.9
Solomon Is 0,394 1.3 6 -0.3
Tonga 0.456 1.4 11 -0.4
Tuvalu 0.592 1.5 11 -0.1
Vanuatu 1.557 2.5 10 +0.1

Continuous Geographical Positioning Systems (CGPS) stations have also been
installed on all of the islands where SEAFRAME gauges are located. The purpose of
the CGPS program is to close the final link in establishing vertical datum control —
that is, to determine whether the island or coastal region as a whole is moving
vertically with respect to the International Terrestrial Reference Frame. Early
estimates of the rates of vertical movement are being calculated by Geosciences
Australia but continued monitoring is necessary before long-term results emerge
from the CGPS time series data. The latest CGPS information for the project is
available from Geosciences Australia at http://www.ga.gov.au/geodesy/sim/spsicmp/
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2.2.2. Inverted barometric pressure effect

Atmospheric pressure is another parameter that can potentially influence local
measurements of relative sea level rise. Atmospheric pressure is also known as
barometric pressure because it is measured by a barometer. The ‘inverse barometer
effect’ refers to the sea level response to changes in barometric pressure, whereby a
1 hPa fall in barometric pressure that is sustained over a day or more typically
causes local sea levels to rise about 1 cm (within the area beneath the low pressure
system).

Scientific interest in accounting for the inverse barometer effect in sea level
measurements arises because it is not directly related to global sea level rise due‘to
global warming. Changes in barometric pressure does not cause changes in.glebal
ocean volume (because the oceans being a liquid are incompressible), but theyycan
cause sea level to rise in some places and fall in other placesdug€ te shifting\weather
patterns. Global warming on the other hand does cause changes in_ @cean‘olume
(and hence global sea level rise) due to the expansion ofithéroceans as.they warm
and the addition of land-based ice-melt.

Trends in barometric pressure over a period ofdime ‘will cause changes in relative
sea level. A 1 hPalyear decrease (increase)in barometric-pressure for example
would on average cause a 1cm/yr (or 10 mm/year) inCrease (decrease) in relative
sea level. Estimates of the contribution fo-relative,Sea-level trends by the inverse
barometer effect at all SEAFRAME sites ‘over the’period of the project are listed in
Table 3.

Table 3. Recent short-term sbarometric pressure trends expressed as
equivalent sea level rise in"[mml/year based upon SEAFRAME data to December
2010.

Location Installed Barometric Pressure Contribution to
Sea Level Trend (mm/yr)
Cook Is 19/02/1993 -0.2
FSM* 17/12/2001 -0.8
Fiji 23/10/1992 0.7
Kiribati 02/12/1992 0.3
Marshall Is 07/05/1993 0.0
Nauru 07/07/1993 04
PNG 28/09/1994 1.3
Samoa 26/02/1993 0.2
Solomon'Is 28/07/1994 -0.3
Tonga 21/01/1993 04
Tuvalu 02/03/1993 0.2
Vanuatu 15/01/1993 0.9

*The trend at FSM is from a comparatively short series and therefore varies

considerably.
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2.2.3. Combined net rate of relative sea level trends

The effects of the vertical movement of the tide gauge platform and the inverse
barometer effect are removed from the observed rates of relative sea level change
and presented in Table 4 and Figure 5. The net sea level trends are positive at all
sites, which indicates sea level in the region has risen over the duration of the
project. The sea level rise is not geographically uniform but varies spatially in broad
agreement with observations taken by satellite altimeters over a similar timeframe.
The differences in the net sea level trends amongst the stations are largely due to
regional oceanographic and geodynamic factors, excluding FSM where the trend is
considerably large because it is derived from a shorter record than the other sites.

The net relative sea level trend at Tonga is larger than its neighbouring sites-Fiji,
Samoa and Cook Islands. Investigations that involve differenging of the sea’level
timeseries at Tonga from those of other stations suggest thexSea level datum at
Tonga is reasonably stable prior to 1996 and after 1998, «but‘there is evidence of
around 5cm of subsidence between 1996 and 1998. /Thevimpaet of\a tug boat
occurred during this time but the precise levelling results show this callision caused
less than 1cm of subsidence. Unfortunately, the CGPS station. at Tonga was
installed by Geosciences Australia at a later time{(Eebruary 2002), and therefore it is
difficult to determine whether additional subsidence is felated to seismotectonic
activity along the Tonga trench.

Table 4. The net relative sea level trend estimates as at December 2010 after
the inverted barometric pressure effect and vertical movements in the
observing platform relative to the\primary.tide gauge benchmark are taken into
account.

Barometric Vertical Tide
_ Sea Leyel Pressure Gauge Net Sea
Location Installed Trend Contribution Mover_nen_t Level Trend
(mmlyr) (mmiyr) Contribution* | (mml/yr)
(mml/yr)
Cook Is 1970271993 4.8 -0.2 +0.7 4.3
FSM** 1+7/12/20041 16.5 -0.8 +0.4 16.9
Fiji 23/10M992 4.9 0.7 -0.6 4.8
Kiribati 02(12/1992 2.9 0.3 -0.0 2.6
Marshall Is [»0%/05/1993 4.3 0.0 +0.5 3.8
Nauru 07/07/1993 3.7 0.4 -0.2 3.5
PNG 28/09/1994 7.0 1.3 +0.0 5.7
Same@a 26/02/1993 54 0.2 +0.9 4.3
Solomen’ls | 28/07/1994 6.4 -0.3 +0.3 6.4
Tonga 21/01/1993 8.6 0.4 +0.4 7.8
Tuvalu 02/03/1993 4.0 0.2 +0.1 3.7
Vanuatu 15/01/1993 5.7 0.9 -0.1 4.9

*The contribution is the inverse rate of vertical tide gauge movement
** The sea level trend at FSM is derived from a comparatively short data record.
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2.3. Sea Level Datasets from Additional Stations

Additional sea level data sets for the Pacific Forum Region are available from the
Joint Archive for Sea Level (JASL). This archive was established in 1987 to
supplement the University of Hawaii Sea Level Centre data holdings with
contributions from other agencies. The research quality datasets available from the
JASL may be accessed online at http://uhslic.soest.hawaii.edu/uhsic/jasl.html

Sea level in the Pacific Forum region undergoes large inter-annual and decadal
variations due to dynamic oceanographic and climatic effects such as El Nifio, and
this ‘noise’ affects estimates of the underlying long-term trend. In general, sea level
trend estimates are more precise and accurate from longer sea level records as'is
shown in Figure 6. Sea level records of less than 25 years are thought to_bet0o
short for obtaining reliable sea level trend estimates. A corfidence interval “or
precision of 1 mm/year should be obtainable at most stations\with 50-60“years of
data on average, providing there is no acceleration in seaslevel change, “vertical
motion of the tide gauge, or abrupt shifts due to seismic events.

Figure 6. 95% Confidence Intervals for linear mean‘sea‘level trends
(mmlyear) plotted as a function of the-year.fange“of-data. Based on
NOAA tide gauges with at least 25 years of record’.

The annual mean sea levels and relative sea level trends for the additional JASL sea
level data sets are shown in Figure 7. The datasets are of different lengths covering
different periods of time, and therefore different periods of climatic and sea level
change. Many of the datasets are too short to provide reliable trend estimates. At
some islands there are multiple sea level records, but joining them together can be
problematic. They are archived separately on the Joint Archive for Sea Level

1. Zervas, C. (2001) Sea Level Variations of the United States 1854-1999. NOAA, USA.
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because they either originate from different tide gauge locations or they have
unrelated tide gauge datums.

Diverse climatic and oceanographic environments are found within the Pacific
Islands region. Different rates of vertical land movement are likely at different
stations. Many of the historical tide gauges were designed to monitor tides and sea
level variability caused by El Nifio and shorter-term oceanic fluctuations rather than
long-term sea level change, and therefore lack the required level of instrumental
precision and vertical datum control. All of these factors potentially affect the rates of
relative sea level change that are listed in Table 5. The overall mean trend from
stations with more than 25 years of data is 1.3 mm/year, bearing in mind this is_a
very simple average that is based on datasets of different lengths that span different
time periods.

Table 5. Sea level trends for additional Pacific Forum data holdings\on the
Joint Archive for Sea Level.

JASL STATION COUNTRY START DATE END DATE",| SPAN (years) | TREND (mml/yr)
001a Pohnpei-A Fd St Micronesia 1-Jan-69 31-Dec-71 3 116.3
001b Pohnpei-B Fd St Micronesia 1-Jan-74 31¢Dec-04 1 1.8
002a Tarawa-A,Betio Rep. of Kiribati 1-Jan-74 31-Dec-83 10 -5.3
002b Tarawa-B,Bairiki Rep. of Kiribati 1-Jan-83 31-Dec-88 6 29.8
002¢c Tarawa-C,Betio Rep. of Kiribati 1-Jan-88 31-Dec-97 10 3.3
004a Nauru-A Rep. of Nauru 1-Jan-74 31-Dec-95 22 -0.4
005a Majuro-A Rep. Marshall I. 1-Jan68 34-Dec'99 32 23
006a Enewetok-A Rep. Marshall 1. 1-Jan-51 31-Dec-71 21 1.3
006b Enewetok-B Rep. Marshall 1. 1-Jan-74 31TDbec-79 6 -10.0
007a Malakal-A Rep. of Belau 1-Jan-26 31-Dec-39 14 -6.3
007b Malakal-B Rep. of Belau 1-Jan-69 31-Dec-09 41 1.8
008a Yap-A Fd St Micronesia 1=Jan61 31-Dec-52 2 37.3
008b Yap-B Fd St Micronesia 1TJan-69 31-Dec-05 37 -0.5
009a Honiara-A Solomorrislands 1-Jan-74 31-Dec-95 22 -5.7
010a Rabaul Papua'New Guinea 1-Jan-66 31-Dec-97 32 -2.2
011a Christmas-A Rép. of Kiribati 1-Jan-55 31-Dec-72 18 -3.8
011b Christmas/B Rep. of Kiribati 1-Jan-74 31-Dec-03 30 0.8
012a Fanning-A: Rep. of Kiribati 1-Jan-57 31-Dec-58 2 -21.7
012b Fa¢ning-B Repyof Kiribati 1-Jan-72 31-Dec-87 16 1.8
012c Fanning-C Reprof Kiribati 1-Jan-88 31-Dec-90 3 118.9
013a Kanton-A Rep. of Kiribati 1-Jan-49 31-Dec-67 19 3.2
013b Kanton-B Rep. of Kiribati 1-Jan-72 31-Dec-07 36 0.8
018a Suva-A Fiji 1-Jan-72 31-Dec-97 26 4.7
023a Rarotonga-A Cook Islands 1-Jan-77 31-Dec-97 21 4.3
024a Renrhyn Cook Islands 1-Jan-77 31-Dec-10 34 23
025a Runafuti-A Tuvalu 1-Jan-77 31-Dec-99 23 0.9
029a | ‘Kapingamarangi Fd St Micronesia 1-Jan-78 31-Dec-08 31 2.7
046a Port Vila-A Vanuatu 1-Jan-77 31-Dec-82 6 13.6
053a Guam USA Trust 1-Jan-48 31-Dec-08 61 1.3
054a Truk Fd St Micronesia 1-Jan-63 31-Dec-91 29 1.8
055a Kwajalein Rep. Marshall I. 1-Jan-46 31-Dec-08 63 1.7
056a Pago Pago USA Trust 1-Jan-48 31-Dec-08 61 21

The mean trend for datasets that span more than 25 years (bold font) is 1.3 mm/yr.
Data from JASL as at March 2011.
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Figure 7. Annual mean sea levels and linear sea level trends (mm/year) for
additional stations on the Joint Archive for Sea Level.
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2.4. Satellite Altimetry

Satellite altimetry is technology that allows the height of the sea surface to be
measured from satellites orbiting the earth. Satellite altimeters such as
Topex/Poseidon and the follow-up missions Jason1 and Jason2 have provided a
global record of sea level beginning in late 1992. Although the time interval between
successive sea level measurements of the same position on earth is 10 days, the
spatial coverage is particularly useful for mapping sea surface anomalies and
monitoring development of basin scale events such as El Nifio.

Satellite altimeters have an accuracy of several centimetres in the deep ocean, but
they are known to be less accurate in shallow coastal regions and therefore are_no
replacement for in-situ tide gauges. Tide gauges are needed to calibrate the satellite
altimeters and provide accurate and more frequent sea level measurements in
specific locations where reliable tide predictions and real time monitoring of'extreme
sea levels is of prime importance.

Information about global sea level change derived from satellite altimeters is
available from the University of Colorado at http://s€alevel.colorade.edu/. Sea level
data collected by Topex/Poseidon and Jason shOw that global mean sea level has
risen at a rate of 3.0 +/- 0.4 mm/yr since late 1992 (Figure 8):

Figure 8. Global Mean Sea,Level Change Measured By Satellite
Altimeters between 1992 and 2010. (Figure Courtesy Of University
Of Colorado)
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However, global mean sea level change during this time has not been geographically
uniform (Figure 9) and continued monitoring is necessary. For example, sea level
has risen at relatively high rates across the southwest Pacific but it has risen at
relatively low rates across the northeast Pacific and has even fallen in some areas,
illustrating basin-wide decadal variability in the Pacific Ocean. The satellite altimetry
data has a similar length of record to the South Pacific Sea Level Monitoring Project
SEAFRAME stations. The sea level trends from SEAFRAME stations (Table 4) are
mostly higher than the global average rate, but this is consistent with higher rates in
the southwest Pacific measured by satellite altimeters shown in Figure 9.

Figure 9. Regional Rates of Sea Level Change from 1992 to 2010 as
measured by satellite altimeters. (Figure courtesy of University “of
Colorado)

This section as provided an overview of aspects of the climate and sea level of the
South PagifictSea Level and Climate Monitoring Project region as a whole. The
following.section provides further details of project findings to date that are relevant
to Vanuatu.
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3. Project findings to date - Vanuatu

3.1 Extreme Events
3.1.1. Tropical Cyclones

Vanuatu is situated in the southwest Pacific in an area that historically experiences
tropical cyclones as shown in Figure 10.

Figure 10. Global Tropical Cyclone Tracks between 1985 and 2005 (Figure
courtesy of Wikipedia)

A number of destructive trepical cyclones have passed near Vanuatu since the
SEAFRAME was‘installed, and three in particular have come close enough to Port
Vila to be recorded as very low pressures. TC Prema, on 29 March 1993, TC Paula
(Category 3),50on 2 March~2001 and TC Ivy (Category 4) on 26 February 2004 have
all caused considerable damage. One consequence of TC Prema was that the
SEAFRAME was'damaged and inoperative for ten months.
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Figure11. Track of Tropical Cyclone Prema, March/April 1993
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Figure 12. Track of Tropical Cyclone Paula, February/March 2001
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3.1.2. Tsunamis

A tsunami is a series of waves generated by an impulsive disturbance such as an
undersea earthquake, coastal or submarine landslide, volcanic eruption, or asteroid
impact. Tsunamis are most commonly generated along tectonic plate margins where
earthquakes and volcanoes are found. Due to their association with seismic events
tsunamis are also referred to as seismic sea waves. The term tidal wave is incorrect,
as tsunamis have nothing to do with gravitational tide generating forces. Tsunami
waves may be barely discernible in the open ocean but as they propagate into
shallow coastal waters their size may increase significantly.

Figure 14 shows the sources of historical tsunami events listed in the Integrafed
Tsunami Database for the Pacific and the Eastern Indian Ocean’. A number of
tsunamis have been generated in the South Pacific Sea Aevel and Clmate
Monitoring Project region. The SEAFRAME tide gauge network provides' important
real time tsunami monitoring capability in the region and, eoOntributes toward the
tsunami warning system for the Pacific Ocean.

Figure 14. Historical Tsunami Events in the Pagcific and ‘Eastern Indian Ocean.
Circle size indicates earthquake magnitude “and colour indicates tsunami
intensity.

' ITDB/PAC (2004) Integrated Tsunami Database for the Pacific, Version 5.12 of December 31, 2004.
CD-ROM, Tsunami Laboratory, ICMMG SD RAS, Novosibirsk, Russia.
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The historical record reveals that tsunamis have been observed at Vanuatu from
sources including Vanuatu, Loyalty Islands, Indonesia, Chile and Peru. Figure 15
shows the inverse tsunami travel time chart for Vanuatu. This chart may be used to
provide an estimate of the time taken for a tsunami to arrive at Vanuatu from any
source location.

Figure 15. Inverse Tsunami Travel Times (hours) for Vanuatu.

Since its installation in 1993, the-SEAFRAME tide gauge at Vanuatu has detected 37
separate tsunami, events. The“non-tidal sea levels (3-minute averages recorded
every 6 minutes),for eaeh of these events are presented in Figures 16a-16g. Also
shown (as ‘wertical dotted” lines) are tsunami arrival times, which have been
computed independent'of the observations by tsunami travel time software using the
earthquake location as'input.

The tsunamisdetected by the SEAFRAME at Vanuatu include local, regional and
transoceanic tsunamis. In fact the Vanuatu SEAFRAME has recorded the most
number of,tsunami events and also tends to observe larger signals in comparison to
other stations in the network.

A number of local tsunamigenic earthquakes have occurred in the Vanuatu region
since the SEAFRAME was installed, ranging in magnitude from Mw7.1 to Mw?7.7.
Two of these events produced the largest tsunamis to be recorded on the
SEAFRAME. The first was a magnitude Mw7.5 earthquake on 26 November 1999
that occurred 140 km to the northwest of Port Vila. A tsunami was generated which
caused destruction on Pentecost Island where maximum tsunami heights reached
6m. The tsunami claimed 3 lives, although many were saved when some residents
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recognised an impending tsunami as the sea began to recede and managed to warn
people to seek higher ground. The peak to trough tsunami signal on the Port Vila
SEAFRAME was around 0.9 m for the 1-minute sea level data, or 0.77m for the 3-
minute sea level data recorded every 6 minutes. The tsunami arrival coincided with
low tide, which resulted in dangerously low sea levels 23 cm below the lowest
astronomical tide.

The second event was an earthquake of magnitude Mw7.2 on the 2nd of January
2002 that occurred 100 km west of Port Vila, Vanuatu. Several people were injured
and there was widespread damage on the island of Efate. Access to the wharf was
blocked by rockslides. The SEAFRAME tide gauge at Port Vila recorded the tsunami
wave that followed, whose peak to trough height reached 80 cm for the 1-minute
data, or 74cm for the 3-minute data stream.

A number of regional tsunamis have also been detected by the SEAFRAME
emanating from sources including Samoa, Loyalty Islands,«Jenga, Solomon‘lslands
and Irian Jaya. Larger transoceanic tsunamis have also\been observed generated
from far-field earthquake sources including Kuril Islands (in the northwest Pacific),
Peru, Chile, Mexico, Andreonof Islands and as far as.Sumatra»Indonesia in the
Indian Ocean.
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Figure 16a. Tsunami signals (m) recorded by the SEAFRAME at Port Vila,
Vanuatu since installation.
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Figure 16b. Tsunami signals (m) recorded by the SEAFRAME at Port Vila,
Vanuatu since installation.
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Figure 16c. Tsunami signals (m) recorded by the SEAFRAME at Port Vila,
Vanuatu since installation.
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Figure 16d. Tsunami signals (m) recorded by the SEAFRAME at Port Vila,
Vanuatu since installation.
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Figure 16e. Tsunami signals (m) recorded by the SEAFRAME at Port Vila,
Vanuatu since installation.
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Figure 16f. Tsunami signals (m) recorded by the SEAFRAME at Port Vila,
Vanuatu since installation.
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Figure 16g. Tsunami signals (m) recorded by the SEAFRAME at Port Vila,
Vanuatu since installation.
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