
1

Some Comments on IPCC AR5 
and the omissions of significant 

‘Feedback Effects’ from the 
Climate-Models used 

in its preparation.

Cover Picture Credit VANCOUVER OBSERVER



2

  GCI, 11 September 2013 

Comments relevant to IPCC AR5 & Feedback Omissions

1. IPCC publishes ‘Under-stated’ 5th Assessment [AR5] September 2013.   3

2. Summary of IPCC AR5 modelled climate projections     4

3. Representative Concentration Pathways [RCPs] in AR5    5

4. The UK House of Commons Environmental Audit Committee Enquiry  6

5. An image of the UKMO’s ‘Carbon-Budget’ for the UK Climate Act [UKCA] 7

6. Feedback Omissions; another form of Climate Denial?      8

7. Summary of GCI Evidence to EAC the Enquiry      9

8. The UKMO’s denial is now at the epicenter of the IPCC AR5    11

9. GCI issued a press release about the UK ‘not safe’ UK Climate Act [UKCA] 12

10.  Source:Sink record; climate-policy-models & UNFCCC-compliance  13

11.  James Hansen ex-NASA tells EAC, UKCA “too weak.”     14

12.  Prof Peter Wadhams of Cambridge University on IPCC AR5 omissions  15

13.  Dr. T. Shindell of NASA ‘at present probability can’t be judged reliably.’  15

14.  Prof Peter Wadhams defends his analysis       16

15.  UNEP 2012 “Policy Implications of Warming Permafrost.” [Feedbacks]  17

16.  Nicholas Stern published slides at the IMF [05 2013] [Feedbacks]  17

17.  Various UKMO statements admitting omission of Feedbacks   18

18.  Carbon Budget Accounting Tool [CBAT] & Handling Omitted Feedbacks  20

19.  UKMO’s ‘Control Curves’ vs CBAT’s potential Loss of Control Curves  21

20.  CBAT Low Budget Domains 1 & 2 CBAT Medium [UKCA] “too weak.”  22

21.  Graphics [quoted] showing UKMO/RCP reconciliation exercise   23

22.  IPCC AR5 RCP 2.6 virtually is UKCA & “56% odds of exceeding 2° C.”  27

23.  FINAL DRAFT IPCC ARG WG1 TS on Climate Feedbacks [quoted] . . .  28

24.   FINAL IPCC AR5 Summary for Policy Makers now Public Feedbacks Omitted 29

24.  Some Responses to CBAT.         31



3

IPCC publishes the 5th Assessment [AR5] in September 2013 & significantly 
under-state the rate extent of impending change 

It is already clear IPCC AR5 under-represents the rate and the extent of the cli-
mate changes that are now increasingly likely to occur.

At the heart of this ‘conservatism’ is the omission of major feedback effects from 
the climate-models used to inform the AR5. In fact the entire suite of the climate-
change projections in AR5 for the next 100 years come from models that omit 
significant ‘positive feedback’ effects from what are already starting to become 
potentially major sources of non-human carbon-emission releases. 

Already people like Michael Mann a climate-scientist at Pennsylvania State Univer-
sity are commenting on this matter saying, 

   “The 2012 melt caused [climate] modellers to step back and say,  
     ‘Maybe nature really is proceeding much faster than our models predicted.’”

Quoted in the New York Times on August 19th he said: -

   “IPCC has once again erred on the side of understating the degree of  
     likely changes,”

In a phrase, the key to understanding the true significance of these omitted feed-
back effects is that they make climate change self-propagating. 

In other words they become completely beyond human control as they are not 
directly ‘human-budget-emissions’ which we can control, but ‘non-human-feed-
back-emissions’ which we cannot control and which will occur at an accelerating 
rate as the planet warms to and beyond ‘2 degrees up on the pre-industrial’  
average in the decades ahead.

These omissions include increased atmospheric water vapour, increased CO2 and 
CH4 emissions from melting Permafrost in and around the Arctic, the loss of al-
bedo [reflectivity] and the increase of negative-albedo as the ice melts. 

The IPCC AR5 drafts do talk cautiously about these feedback effects and their 
potential consequences, which they confirm as serious and likely [see page 26]. 
Some conservatively predictive figures are cited in text. However, these are not 
coupled into the climate models used to generate the AR5 headline results in the 
Technical Summary and the Summary for Policy Makers [see pages 21/22]. 

In fact in the projected changes in radiative forcing, temperature and ocean pH 
[acidity] the effect of these feedback mechanisms are specifically omitted. 

Consequently, the results from the so-called coupled carbon cycle modelling that 
is in the climate models used to generate these results in AR5 are inadequate and  
unrealistic. They err on the side of significantly understating the rate and the  
extent of the climate changes that are now increasingly likely to occur.

A summary of the emissions ‘control scenario’ [RCP 2.6] in the Technical  
Summary and the Summary for Policy Makers in IPCC AR5 drafts follows. 
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This is a Summary of the projections for Temperature, Ocean Acidity,  
Atmosphere CO2, Concentrations and CO2 Emissions in IPCC AR5. 

Larger Image  http://www.gci.org.uk/images/SUMMARY_IPCC_AR5_RCP_2.6.pdf
 

Over the Century ahead in this summary of IPCC AR5 we see that: -.
1. Temperature projections for this scenario have been halved from a one degree 

to only a half a degree rise 
2. Ocean acidification or pH drops by 0.05 to 2050 and then starts rising.
3. In AR4 ‘coupled carbon-cycle modelling’ produced the opposite results as the 

fraction of ‘emissions-retained’ in the atmosphere increased.
4. Atmospheric CO2 concentration starts falling after 2050 even though the 100 

year emissions contraction-event is less than half way through
5. This means that CO2 sinks are stronger than sources by 2050 and so tak-

ing CO2 out of the atmosphere faster than we are adding it as the fraction of 
‘emissions-returned from the atmosphere increased. 

6. Gigatonnage of the emission control budget [RCP 2.6] has actually been in-
creased in weight since the 2010 projection by 10 -20%.
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As-is, this whole IPCC AR5 SCENARIO IS IMPLAUSIBE,
principally because significant feedback effects have been omitted

from the climate-models used to generate these results.
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UKMO agree these RESULTS for the RCP 2.6 Emissions Control Scenario come 

from using a CLIMATE-MODEL that OMITS MODELLING MAJOR FEEDBACK EFFECTS,
such as the increased Atmospheric Water Vapour & CO2 & CH4 from PERMAFROST MELT

& the LOSS of Positive ALBEDO & the increase of Negative ALBEDO from ARCTIC ICE MELT.

CO2 CONCENTRATIONS now coming DOWN after2050,
as in this new IPCC AR5 ‘RCP’ scenario, is IMPLAUSIBLE.

In IPCC AR4 [2007] this so-called ‘coupled’ scenario
increased concentration-rise in the atmosphere.

UKMO & IPCC AR5 now actually omit presentation of
ANY ‘CONCENTRATION’ PATHWAYS AT ALL. This, 

though the whole of IPCC AR5 rests on these ‘new’
‘REPRESENTATIVE CONCENTRATION PATHWAYS’ 

or the so-called RCP Scenarios, the detail of
which now clearly model this sink-strength.
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Representative Concentration Pathways [RCPs]

As the objective of the UNFCCC is achieving stable and safe concentration of GHG 
in the global atmosphere, atmospheric GHG concentrations have been modelled 
and shown for all emissions scenarios in all four previous IPCC Assessment Re-
ports. 

So it is quite remarkable that despite the new name - RCPs – and considering the 
objective of the UNFCCC, not one actual concentration pathway is shown any-
where in the IPCC AR5, neither in the Summary for Policy Makers nor in the Tech-
nical Summary. UKMO appear to have stopped showing them altogether. 

These ‘Representative Concentration Pathways’ [RCPs] are available from Pots-
dam or IIASA: -  
http://www.pik-potsdam.de/~mmalte/rcps/

The source-data is there for all to observe in this published material that is now 
the underpinning the entirety of AR5. 

Getting the path trend for the fraction of emissions-returned increasing to more 
than 100% of emissions by 2050 is a simple extra calculation that can and ac-
tually needs to be performed. Once the calculation is done, the implausibility of 
emissions-contraction and concentrations relationship in AR5 becomes clear. 

In a warming world, sink actions are most unlikely to accelerate the rate at which 
carbon is removed from the atmosphere, as the AR5 results show. The land-sinks 
cycle biological carbon – and not fossil carbon - and are already in retreat due to 
land-use changes. The ocean sinks, where these returned biological carbon emis-
sions would theoretically go, also accumulate, as the ‘biological pump’ cannot re-
move the extra carbon faster than has been the case to date. Moreover, the tem-
perature and the acidification of the oceans are increasing as a generic result of 
continuing global warming. In yet another feedback loop, this too weakens, rather 
than strengthens, the sink activity.

An obvious contributory reason why these RCP-free results have the overly cli-
mate-conservative future they project, is that they result from climate-modelling 
that omits a range of significant positive feedback effects which will accelerate 
rather than slow the impending warming. 

So it is irresponsible to makes these omissions and then suggest that things are 
not really so bad. Indeed, when these effects are admitted to the models, as 
many like Professor Peter Wadhams of Cambridge now robustly argue must be 
done, the IPCC AR5 results become under-estimates that are implausible and mis-
leading about the increasing urgency of the situation we face with warming over 
the Century ahead: -  
http://www.cam.ac.uk/research/discussion/a-response-to-methane-mischief-mis-
leading-commentary-published-in-nature
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The only way to have any chance of achieving UNFCCC-compliance and the cli-
mate-conservative future portrayed in AR5, is to stop digging fossil carbon out of 
the ground and burning it to emissions into the atmosphere. We need to leave it 
there and at least halve the size of the ‘emissions budget’ in the RCP 2.6 scenar-
io, so human budget emissions are zero globally by 2050 at the latest. [See CBAT 
LOW BUDGET Page

Many are now taking up this call for the correction of the climate models. In 
2012, Kevin Schaefer of Boulder University Colorado USA wrote a UNEP Report, 
‘Policy Implications of Warming Permafrost’. In this it was clearly stated: - 

The effect of the permafrost carbon feedback on climate has not been in-
cluded in the IPCC Assessment Reports. None of the climate projections in 
the IPCC Fourth Assessment Report include the permafrost carbon feedback 
(IPCC 2007). Participating modelling teams have completed their climate 
projections in support of the Fifth Assessment Report, but these projections 
do not include the permafrost carbon feedback. Consequently, the IPCC Fifth 
Assessment Report, due for release in stages between September 2013 and 
October 2014, will not include the potential effects of the permafrost carbon 
feedback on global climate.

Publishing from IMF in May this year [2013], even Sir Nicholas Stern observed, 

”The scientific models mostly leave out dangerous feedbacks/tipping points. 
At 6°, 5°, 4° C or below, the probability of passing some tipping points, such 
as melting of permafrost, may be high. If modellers cannot capture or model 
effects ‘sufficiently clearly’ they are omitted, but best guess surely not zero.”

There is no disagreement amongst modellers that the feedback factors, omitted 
due to issues of complexity and uncertainty, are in fact very difficult to model. 
Estimating release weights, dates and rates is difficult to due to lack of data gath-
ering. It is also because these effects are beyond human control and they inter-
act with each other, potentially accelerating the full-spectrum warming effect. Sir 
Nicholas Stern was correct to say that just leaving these effects out of the models 
is a mistake and is not a solution.

Since the publication of IPCC AR4, these RCP ‘scenarios’ have replaced the former 
SRES scenarios used since 2000 when they were first published. The UK Met Of-
fice has been a key player in this effort that is at the centre of the IPCC’s prepa-
rations for the 5th Assessment [AR5] published in September. 

The UK House of Commons Environmental Audit Committee Enquiry into 
whether the UK Climate Act is ‘safe’.

The whole matter came up in June this year when the UK House of Commons Se-
lect Committee, the Environmental Audit Committee [EAC], resumed its enquiry 
into the adequacy of the targets in the UK Climate Act [UKCA]. 

Here is the UKMO’s ‘Carbon-Budget’ for the UK Climate Act

UKMO asserts the ‘Median’ Representative Concentration Pathway is the ‘most 
proba-ble’ representation of what that Emission-Budget will result in. However, 
based on climate modelling that omits significant feedback effects, it is flawed.
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Feedback Omisions - Another form of Climate Denial?  

UKMO to EAC Enquiry, June 2013 - “We are a major player in IPCC AR5.”

During this enquiry, the UKMO’s chief scientist Dr Julia Slingo told the EAC that, 

“We [the UKMO] are a major player in the IPCC and take the process very 
seriously. In the fifth assessment report [AR5] we have a large number of 
contributing authors and we have probably contributed more model  
simulations than virtually any other group in the world.” 

In particular she told the EAC that any charge that UKMO had left significant 
feedbacks out of its climate-modeling for the UKCA and the IPCC AR5, “was ab-
solutely untrue . . . [adding]. . . to say that we don’t include them is absolutely 
wrong.” 

However, it is the degree of emphasis in this denial that is extraordinary. It is the 
denial that is obviously false as it completely contradicts the evidence, both as 
published statements from the UKMO itself [see pages 17 -19] and also as results 
from the UKMO’s climate modeling [see pages 21 - 24].

Indeed, it is on the record that making these omissions is exactly what UKMO has 
knowingly carried out, both in the 20 years leading to the 2008 UKCA and what 
they have continued to do for the six years since then for the IPCC AR5. 

UKMO to EAC Enquiry, June 2013

For the EAC Enquiry, GCI analyzed the Climate Act’s many incongruities here: - 
http://www.gci.org.uk/Documents/EAC_Real_.pdf
GCI led this evidence and laid out in great detail a significant range of flaws in the 
UK Climate Act, now also in AR5, which included the following statement: -  
http://www.gci.org.uk/Documents/EAC_Real_.pdf 

“As the planet warms, a steady rate of feedback acceleration in the years 
ahead makes it possible to contemplate a scenario where positive feedback is 
driving the system as a whole from a point after which ‘human-budget-emis-
sion-control’ becomes irrelevant. To continue, after twenty years, to ignore 
this anywhere, let-alone in ‘climate-science-policy modelling’ community is 
another form of ‘climate-denial’. Doing this unintentionally provides assis-
tance to ‘climate-deniers’ against whom James Hansen has already and right-
ly levelled the charge of crimes against humanity for willing dangerous rates 
of climate-change upon the future. For UNFCCC-compliance, the struggle 
is now between control & a loss of control. To deal with this we need a new 
approach that will be precautionary, prevention-based and strategically goal-
focused. It will distinguish between ‘budget-emissions’ which we can control 
and ‘feedback emissions’ and effects which we can’t. The approach will quan-
tify as best we can, the runaway potential of rates of change that result from 
‘Rapidly Inter Acting Feedback Effects’ [RIAFE] and the dangers of doing too 
little too late.” 
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TWO PAGE SUMMARY OF GCI EVIDENCE TO EAC

1. The EAC Enquiry is into Global, International and UK Carbon Budgets as de-
fined by the UK Climate Act [UKCA]. The Act consists of the: -
• Global CO2 Emissions ‘Contraction & Concentrations’ scenario [’2016 4% 

Low’ 2000-2100] which came from the UK Meteorological Office [UKMO] &
• UK share of this using the ‘Contraction & Convergence’ [C&C] methodology 

which came from the UK Climate Change Committee [CCC].
2. The Act needs revision. As it stands, as it is inadequate, opaque, prescriptive 

and misleading because of the: -
• UKMO’s omission of major feedback effects from calculation of ‘Contraction 

& Con-centrations’ scenario & CCC giving only 44% odds for success avoid-
ing more than a 2° temperature rise.

• Emissions ‘Contraction’ should be complete globally by 2050 if, once ‘feed-
back ef-fects’ are included, we are to give better than 50:50 odds for keep-
ing within the 2° rise.

• CCC also prescribing 2050 as the International ‘Convergence’ year, forego-
ing the need for any international negotiation of this date.

3. Together, these UKMO-CCC components present an opaque ‘science-policy’ 
hybrid where the: -
• Climate-model is an opaque ‘black-box’ obscuring the error of feedback-

omission and
• Economic-model comes from a suite of opaque ‘black box’ models based 

on this, which in turn conceals incomplete, contestable and misleading eco-
nomic computa-tions of ‘price and tax-signals’ and also contains no damage 
function at all.

4. On the science side of the hybrid, the UKMO: -
• Omitted major feedback effects from ‘2016 4% Low’. Even now this is still 

not cor-rected and also appears likely to inform IPCC AR5 Working Group 
One due this year or next;

• Gave retained airborne fraction of anthropogenic emissions greater than 
100% by 2050. In the light omitted feedbacks, given ‘3a’, this is an untrust-
worthy result;

• This was ignored when pointed out by GCI to UKMO in the EAC Enquiry 
2009: - http://www.gci.org.uk/Document/GCI_EAC.pdf

• UKMO/CCC gave a 56% probability for failing to keep UNFCCC-compliance 
as tem-perature rose to and then beyond 2° Celsius;

• A UKMO spokesman has implied since then that the figures and values were 
actually for ‘illustrative purposes only’.

5. On the policy side, the Climate Change Committee: -
• Uncritically accepted the UKMO’s feedback-free Contraction and Concentra-

tion projections;
• Super-imposed on that international budgets derived from a prescription 

for a convergence date of 2050 [C&C 2050] and with this prescribed rate, 
helped to cause a major international incident at COP-15 in December 2009, 
over the per-ceived unfairness of this rate of Convergence by 2050 and its 
prescription;
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6. The misleading effect of this ‘science-policy hybrid is to project the idea that: -
• We only face only the inconvenience of ‘control-curves’ – or deceleration 

curves – when feedbacks mean what we face is the potentially catastrophic 
consequences of ‘loss-of-control-curves’ – or acceleration curves.

• An opaque & feedback-omitting climate-science model is a sufficient basis 
on which to predict future rates of climate change and UNFCCC-compliance.

• The UK share of this model using convergence as described by the Climate 
Change Committee [CCC]: - http://www.climateconsent.org/flash2/turner.
html is a fair and sufficient basis upon which to prescribe the year 2050 for 
the future convergence for UNFCCC-compliance.

• This in turn is a sufficient basis on which to use opaque and contestable 
economic models to estimate the ‘price of carbon’ or rates of ‘carbon-tax’ as 
a function of that procedure.

It would be foolish to continue to deceive ourselves about these matters. To re-
cover, we must be precautionary & not run risks we cannot afford to run. The 
rates of CO2 emissions & concentrations contemplated in this study, recognize 
that a steady rate of feedback acceleration in the years ahead makes it possi-
ble to contemplate a scenario where positive feedback is driving the system as a 
whole from a point after which ‘human-budget-emission-control’ is irrelevant.
7. Consequently, there are two simple messages here. We need to: -

• Leave fossil carbon [oil coal & gas] in the ground, all in all it is ‘cheaper’;
• Get on with the C&C organised control of ‘human-budget-emissions’ as 

quickly as possible.
8. So we urge EAC to recommend to the Government the need to: -

• “Understand the need for education to the scale of the challenge for the 
whole of the planet;” http://www.youtube.com/watch?v=M1ampl1XAzs 
[Turner Walley EAC 2009]  

• Be strategically goal-focused on the absolute priority of UNFCCC-compliance 
[safe and stable GHG concentrations];

• Be seen to be committed to solving the problem faster than we create it;
• See the UK’s transition to a net-zero-carbon future must be accelerated;
• Represent & include all feedback effects and the potential for RIAFE in cli-

mate models;
• However difficult, these feedbacks can not credibly be modelled as ‘zero’;
• Separately, measure rates of feedback-emissions as distinct from budget-

emissions;
• Integrate these measurements into future science-policy models for UNFC-

CC-compliance noting, while the former accelerate and are uncontrollable, 
only the latter are controllable and that the former have a growing potential 
to overwhelm efforts to control the latter the longer we delay that control;

• Develop, from that safe and stable ppmv value, an inclusive, transparent & 
precautionary C&C-based policy strategy at rates consistent with UNFCCC-
compliance;

• Transparently negotiate and not prescribe an accelerated rate of  
international convergence to a year that is ‘agreed-by-the-majority-to-be-
fair’ within that C&C scenario.
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Moreover, in conjunction with the omission of feedback effects, the UKMO have 
now completely reversed their projections since IPCC AR4 of how carbon sinks 
will perform in the future. 

AS stated earlier, the ‘coupled carbon cycle modeling’ showed a positive feedback 
effect in IPCC AR4 [2007]: -

http://www.gci.org.uk/images/C4MIP_IPCC_AR4.pdf and 
http://www.gci.org.uk/Animations/BENN_C&C_Animation.swf 
For the Climate and the AR5, it now shows a strong negative feedback effect: - 
http://www.gci.org.uk/images/Holy_Grail.pdf  

 The UKMO’s denial is now the epicenter of the IPCC AR5. 

The issue of understating the effects and the potential rates of warming over the 
years ahead, even if emissions controls are applied, is causing some people to 
begin asking, why and for whose benefit is this conservatively selective modeling 
being carried out.  

Is this is part of the general effort to downplay the seriousness of climate 
change? If, for example the UK Climate Act ‘as-is’ were expedited, the question 
begins to haunt this affair as the Act misleads and is inadequate.

Bluntly, why would the UKMO act all of this out this and then defend a position 
claiming that they hadn’t left anything out of their model, when they so obviously 
have? The UKMO’s denial is now the epicenter of the IPCC AR5. 
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After this UKMO denial, GCI issued a press release about the Climate Act

GCI PRESS RELEASE “As is, the UK Climate Act is not fit for purpose”

The UK Climate Act (UKCA) has been deemed unfit for purpose as evidence 
comes to light that the Met Office used flawed modelling, when advising govern-
ment on the creation of the UK Climate Act and its carbon emissions budget. 

The UK Met Office, in conjunction with the UK Climate Change Committee, pre-
scribed a national emissions control regime for the UK [an 80% emissions cut by 
2050] as the UK’s ‘equitable share’ of an international agreement mooted to avoid 
dangerous rates of Climate Change [a 100% emissions cut globally by 2100]. 

By their own admission, the Act omits major climate-altering feedback effects 
such as CO2 and CH4 emissions release and atmospheric concentrations rising 
from melting permafrost. This omission alone is alarming and by definition ren-
ders the UKMO’s whole prognosis of ‘climate-control’ inadequate, unreliable and 
complacent at best.

Aubrey Meyer, Director of the Global Commons Institute, who devised contraction 
and convergence as a solution to dangerous climate change said:- 

“It is alarming that a whole range of these significant and potentially very dan-
gerous feedback effects are still – after 20 years - being entirely omitted from 
the UKMO’s ‘climate models’. Moreover, UKMO is now feeding this work into the 
preparations for the IPCC 5th Assessment due in 2014. A growing danger of 
emissions from Permafrost melt for example is that human efforts to control hu-
man ‘budget-emissions’ can become overwhelmed by the accelerating release of 
the non-human ‘feedback emissions’ that will occur uncontrollably as the planet 
warms. To continue making these omissions now, aids and abets the cause of 
climate-deniers, people who have already rightly been accused of crimes against 
humanity by James Hansen.”

Aubrey Meyer recently gave evidence to the Environmental Audit Committee 
where he outlined the flawed thinking of the UK Met Office.

It is widely recognized that the UK Climate Act of 2008 is based on C&C. But, by 
prescribing contraction by 2100 with convergence by 2050, it is the rates of C&C 
asserted in the UKCA that are inadequate & inequitable. 

While the C&C Principle is correct, in practice the rates-prescription in UKCA is 
incapable of generating the international consensus necessary to achieve UNFC-
CC-compliance. Global emissions contraction must be fast enough to achieve the 
objective of the UN Framework Convention on Climate Change [UNFCCC] on a 
precautionary basis [for example 100% contraction by 2050]. Within this, inter-
national convergence on equal shares per person must be negotiated to a rate 
fast enough to satisfy the Convention’s Equity Principle by rapidly reconciling the 
growing gap between over-consumers and under-consumers [for example con-
vergence by 2020 or 2030].

Establishing such an agreement, would free humanity from the international 
deadlock that has frustrated negotiations for the last 20 years. It would create a 
new momentum of creativity and common purpose and give future generations 
better prospects than those they face without it.
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The Source:Sink record 
Climate-policy-models & the vexed issue of UNFCCC-compliance

IPCC’s role has been to collate the results of climate-modeling from the climate 
science community to and for the climate policy community around the United 
Nations Framework Convention on Climate Change [UNFCCC]. The objective of 
the UNFCCC is achieving future concentrations that are stable and safe. 

While the IPCC does not perform the role of producing ‘policy-models’, the cli-
mate-models are for ‘policy-purposes’ in that they inform policy-makers who 
grapple with the issue of how the community as a whole becomes  
UNFCCC-compliant. 

Atmospheric GHG concentrations are primarily accumulations of GHG emissions. 
So future carbon emissions need to contract overall, if future atmospheric carbon 
concentrations are to slow and stop rising. In principle it is a simple stock:flow re-
lationship. As with a bath, where tap water flows in and accumulates while water 
flows out through the plug-hole, if the tap and the plug are flowing at the same 
rate, the bath-level does not change.

From 1800, when emissions from these human sources started to become sig-
nificant, on average the atmosphere retained on a cumulative basis a fraction of 
50%. The other 50% returned about half and half to the sinks on land and in the 
ocean. In the analogy the bath level rose at half the rate the tap flowed in, as the 
land-ocean plug drained away half of what flowed in from the tap.

Since the publishing of the Berne Climate Model runs in IPCC in 1994, climate 
models have centered on the primary future relationship between human source 
GHG emissions [80% from fossil fuel burning and 20% from land-use changes] 
and the consequential concentration in the global atmosphere of just that. 

The Berne model reflected that, in a way that no-one has yet decisively explained 
and measured, these ‘natural sinks’ were apparently ‘enlarging’ to accommodate 
this extra, mostly ‘fossil-carbon’, into the ‘biological carbon’ cycle. What had al-
ready happened, could reasonably be measured even if not completely explained. 
This was so far so good. But policy questions center on what will happen in fu-
ture? 

The problems become rather different when we project source:sink assumptions 
forward in models trying to answer this question? The 2008 UK Climate Act for 
example faces this with a human emissions budget from a climate model that 
omits a whole range of these feedback effects. Consequently, what is projected 
as increased sink-capacity relative to sources is unrealistic. Consequently, what 
is projected as the likely minimum temperature of an overall two degree rise is 
an under-estimate. The effect of these omissions now informs the final output of 
IPCC AR5 and thus seriously understates the rate and the degree of the climate 
changes that are likely to be seen once the effects are added in.
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In July James Hansen told the EAC Enquiry that the UKCA was ‘too weak: 
http://www.publications.parliament.uk/pa/cm201314/cmselect/cmenvaud/c60-i/
c60.pdf 

EAC Chair 

We are undertaking an inquiry looking at the UK’s carbon budget regime, 
intermediate targets on the path to the UK’s statutory target to cut emissions 
by 80% by 2050. That UK carbon budget regime is based on the objective of 
limiting global temperature rises to 2°C. Is that still the right objective?

Professor Hansen: 

Well, 2°C is the limit. The community has agreed that 2°C is an upper 
boundary that we should avoid penetrating. I argue that the limit should be 
lower than that. We know that the last time the world was 2°C warmer was 
120,000 years ago in the Eemian Period, and things were rather different 
then. The sea level was at least six metres higher. From the earth’s history 
we know that, as the temperature has changed, the sea level has gone along 
with it, because ice melts when the planet gets warmer, and so the eventual 
response to 2°C warming is probably going to be a situation that is rather 
unacceptable. There is no evidence that would indicate that that target is too 
ambitious. If anything, it is too weak.

In a recent Envision movie: -  
http://www.youtube.com/watch?v=iSsPHytEnJM
James Hansen said: -

“The Arctic is warming faster than most places on the planet. And that’s part-
ly because of the sea ice because it would begin to lose some of its sea ice if 
it exposes the darker the ocean because it absorbs more sunlight that causes 
the ocean to warm further and melt more ice. There are potential irreversible 
effects of melting the sea ice if it begins to allow the Arctic Ocean to warm 
up and warm the ocean floor, then we’ll begin to release methane hydrates 
and if we let that happen that’s a potential tipping point that we don’t want to 
pass.”

Professor Peter Wadhams of Cambridge University, 

a co-presenter with Hansen in that movie, recently commented to the FT: - 
http://www.ft.com/cms/s/2/4084c8ee-fa36-11e2-98e0-00144feabdc0.
html#axzz2avpGFfok 
One was a contentious decision to exclude a best estimate for future sea level 
rises because it was thought the potential impact of ice sheets was still too poorly 
understood. Wadhams, along with other critics, believes this led to a serious un-
derestimate of how high sea levels will rise. 

“They just chickened out,” he fumes. “I mean, in a really systematically cow-
ardly way. And it shows how naive these scientists are or how terrified of 
sticking their neck out.” 
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Wadhams is even angrier about another line in that last IPCC report suggesting it 
could take until the latter part of this century before Arctic summer sea ice dis-
appears almost entirely. The sea ice that covers much of the North Pole always 
melts a little in summer and then refreezes as winter sets in. Last summer, how-
ever, it shrank to its lowest point in more than 30 years, a much more dramatic 
decline than predicted. Wadhams thinks it more likely that its summer sea ice will 
vanish as soon as 2015. 

“It could even be this year or next year but not later than 2015 there won’t be 
any ice in the Arctic in the summer,” he said, using a diagram explaining his cal-
culations, which he calls “the Arctic death spiral”.”

 This comment from Dr. T. Shindell of NASA emphasizes the point: -

“The rarity of paleo-climate evidence for hydrate-induced climate chang-
es argues this is a fairly unlikely candidate for near-term sudden climate 
change. Unlike the others, however, anthropogenic climate change may alter 
the probability of hydrate release when compared with the past, making the 
overall probability of near-term release extremely difficult to estimate. Mas-
sive methane release by hydrates or from peats also seems to have been ex-
tremely rare in the past, but could become more probable in the future world 
under the influence of anthropogenic forcing. However, at present, it is not 
possible to judge the probability for such changes reliably.”

This ‘probability’ comment helps explain the CBAT approach [see pages 19 -20].
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Professor Wadhams defends his analysis.

The 24 07 story about the potential cost of Arctic methane release has provoked wide-
spread coverage, including a critique in the Washington Post. Here, Professor Peter Wad-
hams responds to some of the comments that were made. 

The 25 July post by Jason Samenow on the global economic impacts of methane emis-
sions in the East Siberian Sea portrays the findings of our research as misleading, a 
statement with which I strongly disagree. Our work is based on a prediction of the mag-
nitude and timing of ethane emissions from the thawing of Arctic offshore permafrost 
by a scientist who has done extensive field work on this part of the ocean bed and is a 
globally recognized expert. We calculated the financial implications of these emissions 
for the world economy over a century and also considered the effect of the emissions on 
increasing overall global warming, obtaining a 0.6C figure by 2040. We rightly consider 
these to be substantial figures, which deserve wide circulation among climate scientists, 
and Nature and its referees agreed with us. 

In our analysis we showed that the overall cost of a given volume of methane release is 
relatively insensitive to the rate of release or, within limits, its timing, BUT that the cost 
is roughly proportional to the overall volume of release. Thus, even if you worked with a 
different projection by a lesser qualified scientist than Shakhova, and revised down the 
figure and scale of the 60 trillion dollars accordingly, I suspect the cost will still be sub-
stantial – and that is one clear finding: The planetary cost of Arctic warming far outstrips 
any possible benefits to shipping or natural resource exploration.

In support of its scepticism about methane emissions the article quoted authors who 
wrote before the enormous retreat of summer Arctic sea ice and its oceanographic ef-
fects became so evident. The mechanism which is causing the observed mass of rising 
methane plumes in the East Siberian Sea is itself unprecedented and the scientists who 
dismissed the idea of extensive methane release in earlier research were simply not 
aware of the new mechanism that is causing it.

What is happening is that the summer sea ice now retreats so far, and for so long each 
summer, that there is a substantial ice-free season over the Siberian shelf, sufficient for 
solar irradiance to warm the surface water by a significant amount – up to 7C accord-
ing to satellite data. That warming extends the 50 m or so to the seabed because we 
are dealing with only a polar surface water layer here (over the shelves the Arctic Ocean 
structure is one-layer rather than three layers)  and the surface warming is mixed down 
by wave-induced mixing because the extensive open water permits large fetches.  So 
long as some ice persisted on the shelf, the water mass was held to about 0C in sum-
mer because any further heat content in the water column was used for melting the ice 
underside. But once the ice disappears, as it has done, the temperature of the water can 
rise significantly, and the heat content reaching the seabed can melt the frozen sedi-
ments at a rate that was never before possible.  

The 2008 US Climate Change Science Program report needs to be seen in this con-
text. Equally, David Archer’s 2010 comment that “so far no one has seen or proposed a 
mechanism to make that (a catastrophic methane release) happen” was not informed by 
the Semiletov/Shakhova field experiments and the mechanism described above. Carolyn 
Rupple’s review of 2011 equally does not reflect awareness of this new mechanism.

Therefore I robustly defend our research and commentary, and hope that rather than 
dis-miss the substantial risk such a methane release poses, the response might be to 
support more intensive research on this problem.

See more here
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UNEP 2012 “Policy Implications of Warming Permafrost.”  
http://www.gci.org.uk/Documents/permafrost.pdf
In 2012, UNEP published “The Policy Implications of Warming Permafrost.” 

In the executive summary it made the following statements about IPCC AR5 and 
the omission of carbon feedback in the climate models that under-pin AR5. 

• “All climate projections in the IPCC Fifth Assessment Report, due for release 
in 2013-14, are likely to be biased on the low side relative to global tempera-
ture because the models did not include the permafrost carbon feedback. 

• Consequently, targets for anthropogenic greenhouse gas emissions based on 
these climate projections would be biased high. 

• The treaty in negotiation sets a global target warming of 2°C above pre-in-
dustrial temperatures by 2100. 

• If anthropogenic greenhouse gas emissions targets do not account for CO2 
and methane emissions from thawing permafrost, the world may overshoot 
this target.”

In May 2013, the IMF published slides from a presentation there by  
Nicholas Stern: - http://www.gci.org.uk/Documents/Stern_IMF.pdf

On slide 9 and 10 Stern also points to the omission of melting Permafrost feed-
backs and tipping points: - 

• ”The scientific models mostly leave out dangerous feedbacks/tipping points. 

• At 6°, 5°, 4° C or below, the probability of passing some tipping points, such 
as melting of permafrost, may be high. If modellers cannot capture or model 
effects ‘sufficiently clearly’ they are omitted. But best guess surely not zero. 

• The models are not built in a way that help us describe the impacts on peo-
ple: 

• At sea level (SL) 2m higher a few hundred million might have to move 
(Nicholls, et al., 2011); 

• At 3-4-5°C may see radical monsoon changes in India and substantial chang-
es in flows of major rivers off the Himalayas (a billion plus people depend on 
them). Desertification of southern Europe? 

• Models should focus on understanding probabilities of events with severe 
consequences for people rather than on those bits which (on narrow assump-
tions) seem more tractable, such as change in agricultural output, relative to 
those effects that can be modelled more easily. 

• We need new generation of models.” 
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This simply stated what the UKMO was obliged to confirm in 2010 after 
the EAC enquiry in 2009 [last updated 29 November 2010]: - 
http://www.metoffice.gov.uk/climate-change/guide/science/explained/feedbacks 

Are there feedbacks that aren’t included in the models? 

UKMO - 

“There are some feedbacks we have recognised but remain big uncertainties. 
We don’t know enough about them to include their effects in climate models. 
However, they are potentially very serious so there is still a lot of work going 
on to try to understand them and get them into our projections.” 

Methane hydrates (positive feedback) 

UKMO - “These are potentially a very big deal which could change our whole 
understanding of climate change, but it’s very uncertain. There are very large 
stores of methane locked away at depth in the ocean. We know the stabil-
ity of these stores is dependent on temperature. As the oceans get warmer 
it’s possible this balance could be upset and the stores released — which 
would be very serious. Methane is more than 20 times as potent as CO2 as 
a greenhouse gas. There’s some evidence to suggest that going back over a 
very long historical period (more than millions of years), the release of these 
methane stores may have played a big role in abrupt and severe changes 
to past climate. How close we are to any possible threshold is very much an 
open question.” 

Permafrost methane (positive feedback) 

UKMO - “This is a big question mark but also potentially a very big deal. 
There are very organic rich soils in certain parts of the world. At higher lati-
tudes, these are frozen over by permafrost, and those greenhouse gases 
are effectively locked away. When the soil thaws due to rising temperatures, 
these gases could become unlocked and be released as CO2 or methane. At 
the moment we don’t know how much of the CO2 is stored away or to what 
extent it would be released when the soil thaws. These are two key ques-
tions, and we need to figure out how to resolve them on a global scale in a 
climate model before this effect can be included in our projections. Within the 
next five years we hope to know enough about this process to start including 
its effects.”  

Could there be other feedbacks that you don’t yet know about? 

UKMO - “Yes, we assume there are hidden feedbacks in the system, but as 
long as we keep climate change relatively small we can be confident these 
unknown issues won’t come in to play. However, as we move further away 
from the present climate, we are exposing ourselves to more risk about these 
unknowns. Even only taking into account the climate feedbacks we are aware 
of now, they pose a great incentive for us to quickly reduce our greenhouse 
gas emissions to keep global temperature rises to a minimum.” 
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What follows simply re-stated what the UKMO was obliged to confirm in 
2010 after the EAC enquiry in 2009 [last updated 29 April 2013]: - 
http://www.gci.org.uk/Documents/advance.pdf

UKMO - 

“We will continue to improve the representation of processes included in our 
model. There are also a number of processes not currently included that could 
potentially have a major impact on the degree of warming for a given emissions 
scenario, quite apart from their impact on local and regional climate. Some of 
these processes have been discussed here and we are actively working on includ-
ing them in the model: -

• The impact of ozone on plants reduces their ability to take up carbon. 
Given their major implications for international technology and economic 
development, policy decisions on climate change must be underpinned by 
the best possible evidence. 

• The deposition of black carbon on snow changes the reflectivity of the sur-
face leading to more warming at high latitudes. Other processes are less 
well understood but are actively being researched with a view to including 
them in future models. 

• The ability of plants to take up carbon may be limited by the supply of 
nitrogen available naturally, but may be enhanced by man-made sources 
of nitrogen. Climate change itself may also increase available nitrogen and 
stimulate plant growth. 

• The thawing of permafrost may lead to large amounts of carbon release, 
but these processes are not well understood. 

• Dynamic ice processes could speed up freshwater supply from glaciers into 
the ocean. 

• The processes that affect methane in the Arctic Ocean could lead to in-
creased methane release (the science is poorly understood so may take 
longer to include in models). 

The international science community is working hard to understand and narrow 
the uncertainties in future climate projections — and it is doing this primarily 
through model inter-comparison projects, comparison with observations, and the 
synthesis of results by the next IPCC report. Understanding the interactions with-
in the Earth system is critical.”

As the UKMO stated very recently [July 2013] again: -  
http://www.gci.org.uk/Documents/Paper3_Implications_for_projections.pdf 

UKMO - 

“Other Earth system feedbacks, associated for example with the cycling of car-
bon through natural systems and releases of carbon from permafrost melt, will 
change, and are likely to increase the actual expected warming.” 
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Carbon Budget Accounting Tool [CBAT] 

GCI has proposed the Carbon Budget Accounting Tool [CBAT] to the EAC to start 
a conceptual process where the effects of these feedback effects can be repre-
sented and trend-integrated into Climate & Policy models: - 

http://www.gci.org.uk/CBAT/cbat-domains/Domains.swf  [INFO - ‘HELP’ button]
Compare  Integrated Feedback Effects [UKMO & omissions] with 
   Segregated Feedback Effects [CBAT & inclusions]
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UKMO’s Control Curves versus CBAT’s potential Loss of Control Curves

Here we compare the Upper Band deceleration ‘feedback-curve’ generated by the 
UKMO model with the acceleration ‘feedback-curve’ generated by CBAT. These 
coincide at 516 PPMV in 2110. UKMO’s deceleration curves goes above the PPMV 
trend at the outset. Then, because many feedback effects were omitted from 
their model, the PPMV curve decelerates to stasis, even though UKMO 

assert that the planet will warm another degree Celsius during the 21st Century. 
This is obviously unrealistic as inter alia much Arctic and Permafrost melt will  
occur during this period, as the slow start CBAT acceleration curves show.

Animating Four Domain CBAT is now underway.

Responses to CBAT so far

Others are concerned about this state of affairs and reactions to CBAT have so far 
been very encouraging: - http://www.gci.org.uk/CBAT_Responses.html
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CBAT LOW BUDGET DOMAINS 1 & 2 Contraction & Convergence [2015/20] 

The UK Climate Act is “too weak”. Here is CBAT LOW Budget Domains 1 & 2.

   
The same CBAT LOW Budget will also be modelled and animated in 

DOMAIN 3 Contraction and Conversion [Green Growth] and in 
DOMAIN 4 Damages & Growth [The Higher the Budget, the Higher the DAMAGES 
from Concentrations>Temperature>Sea Level Rise>Ocean Acidity. When com-
plete, all 4 DOMAINS will be visible user-choice screen centre or left-hand margin.
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AR5 DRAFT SCENARIO TECHNICAL SUMMARY [2013]. 

This shows a range of projections based on RCP Scenarios. 

The top two graphics show a lowest [RCP 3, which is very close to RCP 2.6] emis-
sions scenarios with four different paths but with the same weight-integral. 

All these claim just a further 0.6 degrees rise [2010 – 2100].

The two lower graphics show four emissions paths from high to low with different 
paths and different integrals. However, while emissions and temperature projec-
tions are shown, concentrations are omitted, helping to disguise the omission of 
feedback effects from this modelling.
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AR5 DRAFT SCENARIO FOR POLICY MAKERS [2013]. 

This shows different scenarios, RCP Scenarios 2.6 [Low] and 8.5 [High].  
Radiative forcing, temperature, sea-ice anomaly and pH [acidity] are shown.

This time however, both emissions and concentrations are omitted, again helping 
to disguise the omission of feedback effects from this modelling.
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UKMO RECONCILIATION WITH RCP SCENARIOS [ADVANCE 2010] 

UKMO’s ‘RCP Reconciliation Exercise’, as in their ‘ADVANCE’ Programme 2010.

It shows emissions contraction and concentrations from which the ‘Fraction of 
Emission Returned’ can be calculated. Negative feedback is clear in RCP 2.6.

Full size here: - http://www.gci.org.uk/images/ADAVANCE_UKMO_RCP_.pdf 
IPCC AR5 Draft Summary Graphic showing RCP Emissions Scenario only. 

It is clearly taken from exactly the same source as the UKMO RCP ‘reconciliation 
exercise’ [above] published by UKMO [ADVANCE 2010]. This – largely feedback-
free modelling - is now at the heart of IPCC AR5.
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UKMO ADVANCE SCENARIO [2010] enlarged for detail. 

This shows the: - 

1. ‘Emissions Budget [Yellow] & 

2. ‘Fraction of Emission Returned’ [Lower dotted red line] with negative feed-
back in carbon cycle [Upper dotted red line] i.e. concentrations are falling 
after 2050 [as in UKCA Median case]

It is virtually identical to UKCA and IPCC AR5 RCP 2.6 emissions scenarios.

This – largely feedback-free modelling - is now at the heart of IPCC AR5.
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SO UKMO/IPCC AR5-RCP 2.6 VIRTUALLY IS UK CLIMATE ACT as below

As shown on page 6 the feedback-free modelling in the UKCA has the ‘Fraction of 
Emission Returned’ from ‘Median’ concentrations or - what they called ‘the most 
probable case’ – as more than 100% of Budget-Emissions by 2050.

Note also UKCA gave only a 46% likelihood of achieving temperature rise within 
an overall maximum of 2 Degrees Celsius above pre-industrial, in other words a 
54% likelihood of exceeding a full one degree Celsius above the temperature av-
erage in 2000, quoted in IPCC AR5
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IPCC WG1 SUMMARY for POLICY MAKERS 
 . . . is now ‘Approved' and is now ‘public’ [27 09 2013].

Their performance is even weaker than predicted: -
http://www.gci.org.uk/Documents/WGIAR5-SPM_Approved27Sep2013.pdf 
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Now IPCC appear to have removed all path-integrated future emissions limits [as in the 
drafts]. Now they just 'accumulate' different RCPs to different levels [Fig 10]: -

 

This is now what the Summary for Policy-Maker [SPM] says instead: -

“Limiting the warming caused by anthropogenic CO2 emissions alone with a probability of 
>33%, >50%, and >66% to less than 2°C since the period 1861–188022, will require cumu-
lative CO2 emissions from all anthropogenic sources to stay between 0 and about 1560 Giga-
tonnes Carbon [Gt C] 0 and about 1210 Gt C, and 0 and about 1000 Gt C since that period 
respectively. 

These upper amounts are reduced to about 880 Gt C, 840 Gt C, and 800 Gt C respectively, 
when accounting for non-CO2 forcings as in RCP 2.6. An amount of 531 [446 to 616] Gt C, 
was already emitted by 2011.” 

Unfortunately, as can be seen from the source material and as the UK Met Office [UKMO] has 
repeatedly admitted, as the IPCC’s ‘Representative Concentration Pathways’ [RCP] scenarios 
all omit key feedback effects [such as Arctic and Permafrost melt] so these figures under-esti-
mate what lies ahead.

IPCC scientists say, 'how dare anyone suggest these omissions are deliberate?' [sic] to which 
the response is: - 
 
1. So it was an accident then? [and this is 'science? Of course it was ‘deliberate’] . . 
2. So you just didn't know how to do it? [You've had 25 years to do it so far] . . .
3. So it was just inconvenient to have to get off the pot? [Clearly, since your climate-change-

research-grant food-chains are still functioning, you still need it to sit on it?] . . . . 
 
This 'potty-fix' ['variant feedback-denial'] is as bad as 'climate-denial' per se. It actually  
assists those other primary 'climate-deniers' who, according to Hansen, are already commit-
ting crimes against humanity. 
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FINAL DRAFT IPCC ARG WG1 TS on Climate Feedbacks 

Feedbacks will also play an important role in driving future climate change. In-
deed, 1 climate change may induce modification in the carbon, water and geo-
chemical cycles which may reinforce (positive feedback) of dampen (negative 
feedback) the expected temperature increase. Water vapour and lapse rate feed-
backs are now fairly well quantified, while cloud feedbacks have larger uncertain-
ties (see TFE.6). 

In addition, the new Coupled Model Intercomparison Project Phase 5 (CMIP5) 
models consistently estimate a positive carbon cycle feedback, i.e. reduced natu-
ral sinks or increased natural CO2 sources in response to future climate change. 
In particular, carbon sinks in tropical land ecosystems are vulnerable to climate 
change. 

A key update since AR4 is the introduction of nutrient dynamics in some of the 
CMIP5 land carbon models, in particular the limitations on plant growth imposed 
by nitrogen availability. The net effect of accounting for 10 the nitrogen cycle is a 
smaller predicted land sink for a given trajectory of anthropogenic CO2 emissions 
(see 11 TFE.7). {6.4, Figures 6.19–6.20, Box 6.1}. 

Models and ecosystem warming experiments show high agreement that wetland 
CH4 emissions will increase per unit area in a warmer climate, but wetland areal 
extent may increase or decrease depending on regional changes in temperature 
and precipitation affecting wetland hydrology, so that there is limited confidence 
in quantitative projections of wetland CH4 emissions. 

Although it is poorly constrained, the global release of CH4 from hydrates to the 
atmosphere is likely to be low due to the under-saturated state of the ocean, 
long-ventilation time of the ocean, and slow propagation of warming through the 
seafloor. Release from thawing permafrost is likely to provide a positive feedback, 
but there is limited confidence in quantitative projections of its strength. {6.4}

Aerosol-climate feedbacks occur mainly through changes in the source strength 
of natural aerosols or changes in the sink efficiency of natural and anthropogenic 
aerosols; a limited number of modelling studies have bracketed the feedback 
parameter within ±0.2 W m–2 K–1 with a low confidence. There is medium con-
fidence for a weak feedback involving dimethyl sulphide (DMS), cloud condensa-
tion nuclei (CCN)-, and cloud albedo due to a weak sensitivity of CCN population 
to changes in DMS emissions. Although the limited evidence is for a rather weak 
aerosol-climate feedback at the global scale during the 21st century, regional ef-
fects on the aerosol may be important.
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Some Responses to CBAT                                                                                                                                             

    

Ernst von Weizsacker  
Chairman of the Club of Rome: -

“Fine tool for a gruesome reality-forecast.”

Julian Salt 
Insurance Consultant: -

“For negotiators to make the next steps more effective, they have to not only 
grapple with the rising tide of man-made emissions, but also the far more impor-
tant issue of feedback emissions (both natural and induced).

This CBAT model created by Aubrey Meyer [in conjunction with Richard Ellis Me-
dia] encapsulates this issue in his usual style of beautiful imagery that at a glance 
will show any negotiator the seriousness of the problem at hand.

CBAT will at a stroke negate all present emissions targets as futile and force them 
to reconsider the whole issue from a global perspective. As past efforts have 
shown, if this approach is not taken another 10-20 years will be wasted in more 
UNFCCC meetings. I commend this model to any agency that cares to listen and 
act on his findings.”

David Wasdell 
Chairman of the Apollo Gaia Group: -

“We recognise that GCI has made a unique breakthrough in creating a user-inter-
active, non-directive dashboard with potential to simulate such an inclusive range 
of the system dynamics of the natural/human interaction! Separating the contri-
bution to CO2 concentrations driven by anthropogenic emissions from the contri-
bution coming from the feedback system is brilliant at a conceptual level.” 

Bill McGuire 
Professor of Geophysical & Climate Hazards, University College London 
Director UCL’s Aon Benfield UCL Hazard Centre [1997 2010]: -

“The failure of IPCC5 and the [UKMO’s] UK Climate Act to address the critical is-
sue of carbon feedbacks, particularly in relation to methane release as a conse-
quence of permafrost thawing, is both disappointing and dangerous.

By effectively setting the likely consequences of such feedback effects at zero, 
future temperature projections are minimised, so pandering to those who wish to 
play down the level of warming we can expect and reducing the perceived impact 
of climate change down the line.

By separating out the effects of human-induced and feedback-related emissions, 
the GCI’s brilliant CBAT visualisation tool sidesteps the wishful thinking and pro-
vides a sharp dose of reality.

I urge all who wish to view a true picture of how climate change will transform 
our world as the century progresses to use it and promote it.”
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Professor Michael Mainelli 
Gresham College, Long Finance & London Accord: -

“This truly is a most wonderful device.  
Chiara and I will promote it via Long Finance’s London Accord.”

Walter Vergara 
Chief - Climate Change and Sustainability Division (INE/CCS) 
Inter-American Development Bank

“Good initiative.” 

Donald A. Brown 
Scholar In Residence, Sustainability Ethics and Law,  
Widener University School of Law, Pennsylva-nia, USA:

“I believe the new CBAT model should be of great value both to international cli-
mate negotiators, governments and NGOs engaged in international climate nego-
tiations. 

It allows those interested in developing a global solution to visualize the other-
wise complex interactions of international carbon budgets, atmospheric green-
house gas concentrations, and emissions reductions commitments. 

Although I am personally familiar with the relationships between the variables 
repre-sented in the CBAT, I found having the ability to change inputs to the mod-
el through the use of the CBAT made me understand at a deeper level the policy 
choices facing the international community. The CBAT model should be very use-
ful for all who hope to understand future climate change policy options and the 
scale of the global challenge facing the world. I have been engaged in climate 
change policy options since the 1992 Earth Summit at which the United Nations 
Framework Convention was opened for signature and have attended most of the 
Conference of Parties under the UNFCCC since then.

Yet even though I have significant experience and knowledge about future cli-
mate change policy challenges, the CBAT model helped me visualize the signifi-
cance of cer-tain policy options facing the world.I also fully support efforts to 
make contraction and convergence (C&C) the central framework for allocating na-
tional greenhouse gas emissions in the years ahead. C&C is also flexible enough 
to deal with several equity issues raised by others.”

Dave Hampton 
The Carbon Coach

First impressions are immensely positive. It’s fresh, clear and good looking and 
con-jures up memories of those exhibits I used to love at the science museum as 
a child where you could twiddle a couple of knobs and influence what you saw. I 
like the clinical delivery of the three vital stats - the (devastatingly all important) 
numbers - without any panic fuss or judgement: sea level, ocean acidity & of 
course mean temp rise.

I guess C-BAT is mainly for relative experts but I like the way it integrates every-
thing. You can imagine a Facilities Manager using a tool like this (a BMS - building 
management system) to optimise the long term comfort conditions for their occu-
pants over time
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Professor Paul G. Harris  
Chair Global & Environmental Studies, Hong Kong Institute of Education

“GCI’s new Carbon Budget Analysis Tool is an innovative way to help citizens, 
government officials and non-governmental actors get their heads around the 
growing impacts of our lifestyle choices for the future.

The tool illustrates how changes in how we live – whether we pollute the atmos-
phere more in the future or finally overcome our addictions to pollute less – can 
have marked consequences in future decades.

A vital message that comes from the tool is that acting now will be far easier than 
acting later – and that doing nothing will be catastrophic indeed.”

Professor Helmut Helmut Burkhardt 
Science for Peace & Ryerson University Toronto, Canada

“CBAT is an excellent tool to visualize effects of human and natural actions.”

Dr Philip Hanlon  
‘AFTERnow’ programme, Glasgow University: -

“If the ‘medium is the message’ then the primary message is that (i) there is 
cause (carbon released through human activity) and an effect (temperature, sea 
level etc.) and (ii) we have choices to make - we can influence the ‘causes’ which 
will determine the ‘effects’.

I like the way that the timeframe for the unfolding of consequences is made clear 
by the model - the very wide spread of possible PPMV by 2100, for example, is 
powerfully illustrated.

I have become accustomed to the shape of your contraction curve - it is becom-
ing ‘iconic’ and it has a strong visual presence in the bottom half of the graphic 
- this is a good thing. The more the shape of that curve gets into our collective 
minds the better.

I could imagine the model being used by those who are familiar with the under-
lying concepts. The model has the potential to make it clear that choices today 
have far reaching effects into the, not too distant, future.

I agree with your comments that we are in a phase where defeatism and indif-
ference are in the air. This is, I think, not surprising. You will, I am sure, be used 
to the five stages of reaction that patients typically experience when they receive 
‘bad news’ about a diagnosis.

Climate change is bad news about a collective diagnosis of our civilization. The 
first three stages involve denial, anger and ‘bargaining’ - this is what we have 
seen over the last decade or more.

The next stage is depression/fatalism - this is what we are currently experiencing. 
However, the final stage is acceptance and even transcendence. This is what your 
model can help us move towards.”

Henry Nicholls 
Author of the Way of the Panda

“This is a great tool, one that shows clearly that the decisions we make now will 
have profound consequences.”

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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There is no precedent for the rate at which we have driven up CO2 concentrations 
since burning fossil carbon since ~1800. 

People generally realize that as the planet warms, *more* rather than *less* of 
these non-human feedback-emissions will occur, that this is a *problem* and 
that measuring the rates of all this is a challenge to meet if we are really facing 
the problem in search of a solution in terms of UNFCCC-compliance. 

However, this whole discussion is a little moot without some quantification of 
weights, rates and dates of carbon release. And, as many have said, simply leav-
ing all these feedbacks out of the climate-model is not a solution as in IPCC AR5.

A way of helping at least to meet [if not to master] this challenge is perhaps ex-
ploring this carbon-weight/rate/date issue using ‘CBAT’ [Carbon Budget Account-
ing Tool] - the ‘HELP’ button gives information [mouse-wander-&-click features 
go to links].


