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Climate Change, really - yes, always.

Steven Guth and Murray Rowden-Rich

Abstract

This seven thousand word article starts with Steven Guth discussing his frustrations steaming from a 1990 encounter with Green House theory. He wonders if the nuclear lobby will benefit from current Climate Change theory.

Next Steven sets out new information on Climate Change theory. He suggests that an important variable is missing from all climate change discussions. Steven calls this ‘protowater’ and suggests it vents up from inside the planet.

The remaining  article is divided into the 3 sections, with discussions on the medieval warm period, CO2 conceptualization and Antarctica’s importance as a climate driver. The last section uses interview material and insights from Murray Rowden-Rich.

The article is written in a discursive, easy to read style. Interspersed throughout are references and illustrations drawn from the web and other sources.  

Prelude

Climate Change, thoughts and parameters.

1.  The medieval warm period.
2.  The way CO2 is dealt with in Climate Change models.
3.  Antarctic ice movements.

Climate Change, really - yes, always.
Prelude: my interest in Greenhouse, Steven Guth

In 1990 I was asked by the Geography teachers association to add to my collection of geographical texts by writing a book on the Green House Effect.

“Beauty,” I said to myself, “Easiest $10,000 I’m ever likely to make. Lots of material out there, all I’ve got to do is read it, condense it and present it in terms a 14 year old can understand.”

Alas, I was wrong. When I looked at the material and when I applied the statistical insights that I had been taught as part of my Social Science training I discovered that wildly speculative hypothesis were being presented as solid facts.

At the time the supposed ‘fact’ that got to me the most was (and it’s still not being adequately addressed in the literature) was the treatment of CO2. The CO2 cycle is open in hundreds of ways and no one has any accurate measurements of all that goes in or comes out.

From: http://en.wikipedia.org/wiki/Carbon_dioxide
	In 1997, Indonesian peat fires may have released 13%–40% as much carbon as fossil fuel burning does [2] [3].

Quote from [3] is below,from: http://www.newscientist.com/article.ns?id=dn6613
n 2002, Rieley and his colleagues estimated that during 1997 and 1998 smouldering peat beneath the Borneo forests released between 0.8 and 2.6 billion tonnes of carbon into the atmosphere. That is equivalent to 13 to 40 per cent of all emissions from burning fossil fuels, and contributed to the CO2 peak in 1998.

Quote [2] is below, from: http://www.ens-newswire.com/ens/nov2002/2002-11-08-06.asp
Indonesian Wildfires Accelerated Global Warming.   By Cat Lazaroff WASHINGTON, DC, 

November 8, 2002 (ENS) - Wildfires that scorched parts of Indonesia in 1997 spewed as much carbon into the atmosphere as the entire planet's biosphere removes from it in a year, shows new research published this week. The fires, which destroyed thousands of forest acres and left peat bogs smoldering for months, released as much as 2.6 billion metric tons of carbon - mostly in the form of the greenhouse gas carbon dioxide (CO2) - into the atmosphere. 

A team of scientists led by Susan Page from the University of Leicester in the United Kingdom attempted to estimate the mount of carbon released by the 1997 fires, and their potential effects on global warming. In an article published in the November 7 issue of the journal "Nature," the researchers conclude that these fires were "a major contributor to the sharp increase in atmospheric CO2 concentrations detected in 1998." 




From 13% to 40% that’s a huge variation, it makes me wonder how well the physics and maths deals with the seasonal and locational variations in CO2 concentrations in the air. Air is a mixture not a compond so the task is like measuring tides levels on a thousand beaches over a year -. tricky. And what happens to the CO2 in the air? Does it well down - like the fog coming off dry ice – and collect in hollows? And in the upper atmosphere do the molecules come apart to become atoms of oxygen and carbon? And all those carbon sinks, waves, sea weed, coral, algae, trees, snails, microbes, insects … who really knows what is happening. And yet here we are talking about a substance that makes up 0. 038% of the volume of the earth’s atmospheric [Wikipedia on carbon dioxide] ... and we are talking about possible 1%  changes within that figure. 

A literature search at the time showed me was ludicrous to focus on tiny percentages within percentages ringed by massive uncertainties when we knew that humankind was doing horrible things to the planet (and ourselves) with the new biochemicals that we were spreading on farmland, adding to food, depositing into water and unleashing into atmosphere. 

We knew (and now know with even greater certainty) that many of these newly created  petrochemical-derived biochemicals are killers. Remember Rachael Carson’s book “Silent Spring” in which she showed the disasterous effect insecticides were having on birds?  

… And if you think its over I ask you, “Where are the cicadas that I remember from my childhood?” 50 years ago summer in Australia was blanketed at dawn and dusk by the ear splitting drone set up by these earth-living insects during their brief airborne mating cycle. Nowadays the Australian dawn and dusk are now as silent as an American spring – an audible legacy of what biochemicals may have done to the soil biota. 

So why were we focusing on CO2, when with greater justification we could focus on electronic smog, farm chemicals, medical chemistry, foodstuffs or building materials?  The only reason I could come up with was that the devil wants us to build nuclear power plants. Well, maybe not the devil,  maybe just some imponderable force…

Now back to my dilemma. Here I was being paid good money to create a teaching resource that presented as ‘a fact’ the far from likely possibility that continuing CO2 production would make the world hotter up to the point where it had the potential to destroy itself by heatstroke. Yet I didn’t have a real fact, or even the glimmerings of half a fact worth passing on. All I had was a mass of confusing data that even my primitive understandings of statistics showed me was completely unable to make a reality from a far from verifiable hypothesis.

So I balked. I see myself as an honest person. I rethought my presentation technique and designed a book in which I interviewed people. I asked my interviewees what they believed were important greenhouse issues. 

From page 14 of “Green House. People, problems and solutions” Geography Teachers Associaton ISBN 0 646 14040

Ron Cathart, a director of Soil Conservation in rural NSW talks about Greenhouse

We asked Ron, "What do you think about the enhanced greenhouse effect. Do you think it's a problem?"

Ron, “The greenhouse? No worries, those jokers from CSIRO sent me a questionnaire asking me about it. They wanted to know what I thought would happen if we got a climate shift, so that we'd end up like the Mediterranean with more winter rain ... I reckon any greenhouse change like that is going to happen over four or five generations. If farmers can't adapt in that time they'd all be dead by now! I mean, the weather is never right - it's always changing, the rabbits came and went, life 'on the land' has always been tough. So, I wrote back saying, "Beaut mate, nothing like rain".

I’m still proud of  my “Greenhouse and People” book. It was distributed to schools but was not a success because it requires students (and teachers?) to think and make judgments for themselves rather then just make the “correct” set response, “CO2” to the question, “What causes climate change?”

And talking of set answers. Climate change, climate variability, what really causes it?

God? Chaos? Sun spots? Meteors? Comets? Movements in the jet stream? Shifting Ocean currents? Earth wobbles? Volcanoes? Dust? Human created fires? Soot? Burning fossil fuels? Methane? Phytoplankton? Collapsing ice shelves? Water vapor? Tree cutting? Microbes in the air? Unknown factors? Unguessable variables?

All the above answers can and do make the weather and the climate warmer, colder, wetter and drier. Some of the variables listed above are critical, some are quick acting, others work over thousands of years and most are completely beyond human governance.

Then why do we pick on human activity (and just one aspect of human activity?) as the way to control weather and climate fluctuations?

I believe we do it because it makes us feel comfortable. It makes us feel we are in control and that the new religious system of science can, and will, remove the apocalyptic horsemen of drought, flood, heat and cold. We believe this because science has given us (so we want to believe) solutions to disease, economic collapse, transportation, happiness and what happens when we die.

It is uncomfortable to live in a world  full of variables over which we have scant control, it is anxiety producing … and God knows we have enough stresses and anxiety as it is. Green House beliefs are our insurance policy that things are under control.

But it has always been so ... 
From  page 140 of “The Year 1,000” Robert Lacey. Publishd by Abacus in 2,000 

One ninth-century manuscript was dedicated exclusively to thunder and what it might mean: "In May, thunder presages a hungry year... In the month of July, thunder signifies crops turning out well, and livestock perishing... If it thunders on Sunday, this is considered to presage an extensive mortality of monks and nuns.... Of thunder on Wednesday, there is no doubt that it presages the death of idle and scandalous prostitutes."

The modern reader has to wonder what went through the mind of the monk or the nun who was reading these predictions and who recalled, say, the last time they heard a fierce clap of thunder on a Sunday, but saw none of their colleagues dropping down dead. 

Auguries have an eternal fascination, and for those who take them seriously, it never seems to matter if cold reality proves them wrong. In the year 1,000, people gave the benefit of the doubt to the intangible aspects of their life. It was an acknowledgement that they did not know all the answers, and it also served, perhaps, as an insurance policy in the event that the facts on which they were relying proved faulty.

Climate Change, thoughts and parameters.

This article has NOT been penned (well, word processed) to argue against the “Truth, inconvenient or otherwise” of current Climate Change concepts.

What I hope to do is to present a few ideas that will make you think about our human involvement in CC concepts. I am doing this because I suspect that the nuclear lobby is  using CC as a way to get environmentally conscious people – like you and me - to accept the costs and dangers of Nuclear Power plants. The argument we are being asked to believe is, “Nuclear Power plants do not produce CO2 so they are better for the environment.” I see nuclear power as a prelude to disasters - some that we can predict and others we cannot even begin toguess at.

I guess a good place to start you thinking is to present the usual skeptics quote which runs something like this, “Weather prediction? So what will the weather be like next week or next month? Two days ago the weather bureau meteorologists said it would be fine, now look at all that rain. And you want me to accept that these guys - who can’t even get tomorrow’s or next week’s weather right - can tell me about next year’s temperatures and what will be happening in 10, or 50 years time.”

And the amazing thing is that we believe they can get it right. We believe that by ‘averaging’ out the difficulties the forecasters will make accurate predictions.

From page 21 of “Green House. People, problems and solutions” Geography Teachers Association ISBN 0 646 14040

Dr Landsberg, do you think we need new mathematical tools to understand greenhouse climatic variability?

Most practising ecologists appreciate that understanding variability is the key to understanding systems, it is often variability that drives the systems. And it is the same for the weather.

Scientists are not used to handling variability. We have no real statistical or mathematical tools for describing variability in ways that enable us to make predictions. At the moment standard statistical techniques concentrate on smoothing out variability and looking at some central tendency, like the average, which may in fact lose parts of the system.

What we need are new statistical tools, perhaps coming from chaos theory, that will allow us to make predictions about changes in variability. If we could do this we might have a better idea about the effects that greenhouse climatic changes will have on the future weather patterns.

Jill Landsberg is not a climate scientist, she is a professional ecologist working for the CSIRO. From my background as a Social Psychologist I know a little about statistics and yes, I believe she is correct, averages are very tricky things. 

I suspect that meteorologists are also making mistakes because they are far away from having all the parameters they need even to come to reliable and valid conclusions about next week’s weather. There is much we don’t know about the climate and weather.

From page 51 of  “Weather and Cosmos” by Dennis Klocek. Published by Steiner College, Fair Oaks California 95628. Printed in 1990.

Even though much is known about global wind patterns, jet streams, cloud formations and other weather phenomena, it is nonetheless possible that one may happen upon phenomena for which there is no relationship of cause and effect. For a number of years I have observed a phenomenon on several different occasions for which I could produce no answer - 

The mysterious formation of dew. In California, where it is often too dry to form heavy dew every night, it is possible to observe some peculiar patterns. During late spring, when there is only a minimal amount of moisture in the ground, the dew doesn't fall in the evening as is the usual case. It is possible to go out through the grass in the hours before dawn and come in again with dry shoes. Just at the moment of sun-rise, however, the car windows cover over and dew springs onto the grass that was perfectly dry just minutes before. The dew point, which is usually thought to be a fixed relationship between air temperature and water vapor content, appears to have other possible variables. In this instance, the temperature remains unchanged as the dew falls. It is as if the Sun, touching the horizon, somehow triggers the Earth to breathe out water.
Which brings up my hobble horse. My considered assessment is that we are missing a critical parameter about the water cycle on this planet. In the quote above we see that dew appears where it just couldn’t – so either the observation that Klocek made is inaccurate (but I have experienced similar myself) or current theories of dew formation are faulty. 

Which brings up another oddity – dew ponds – amazing things, hundreds of them in the old world. Built on the top of hills they fill up during the night with dew –while ponds down the side of hill stay dry.
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In his book, The Naturalist on the Thames, published circa 1900, C. J. Cornish gave a description of British dew ponds, excerpted here: “The dew ponds, so called because they are believed to be fed by dew and vapours, and not by rain, have kept their water, while the deeper ponds in the valleys have often failed. The shepherds on the downs are careful observers of these ponds, because if they run dry they have to take their sheep to a distance or draw water for them from very deep wells. They maintain that there are on the downs some dew ponds which have never been known to run dry. Others which do run dry do so because the bottom is injured by driving sheep into them and so perforating the bed when the water is shallow, and not from the failure of the invisible means of supply. There seem to be two sources whence these ponds draw water, the dew and the fogs..

But back to my hobble horse. I consider that the chief missing parameter is the idea that water is created by processes linked to the super heated bubbling magma that lies within our planet. The magma ‘bubbles’ rise up though geological formations and vent out as a sort of gas – and in the right circumstances this ‘coalesces’ into water. Water dowsers know about this phenomenon, look for it and call it primary water. 

From page 153 of “The Divining Hand” by Christopher Bird.

Water has flown continuously from Ain Figeh spring from the heights above Damascus – one of the oldest continuously inhabited cites in the world – for thousands of years.

The Ain Figeh Spring, a remarkable source of water, today supplies the entire population (1.3 million people) of Damascus, Syria, and is also the principal source of the Barada River. A report on it by the International Bank for Reconstruction and Development reads: “The principal emergence of the spring, which has been enclosed in a structure since Roman times, resembles an underground river several meters across which flows up and out of the limestone formation in the mountain. The total flow averages about 132,000 gallons per minute. The water quality is very good, its temperature and pH are constant, its taste and color excellent.

 “Nuts”, I can hear you saying, “The water cycle, we all know about it and it’s a fact. Water goes around – it evaporates, forms into clouds, comes down as rain, soaks into the ground to top up the water table, comes out as springs … and one way or another water finds its way back into the ocean … from where it evaporates once again.” 

“Yes,” I reply, “It is a neat idea, but I guess you also believe that the earth is flat and at the center of the universe.”

And then maybe the conversation can go on like this …

“Hold it, I know about Galileo. He showed that the earth moves around the sun – not the other way around.”

“But few people wanted to believe him. He nearly got burnt on the stake for his faulty, dangerous and frightening ideas.”

“That was years ago. We now know that the earth is part of a galaxy with billons of other suns and that there are billions of galaxies out there – and that some of the suns have planets on them.”

“Ok, that was 600 years ago and we now have the technology to see all these fantastic things about our universe and the galaxies around us. … have you heard of the moon where water spews out into space?”

From page 51, National Geographic, December 2006

On July 14, 2005 the spacecraft [Cassini] descended to a hundred miles above Enceladus’s south polar region. Working in concert its many insturments probed the enigmatic moon, monitoring surface heat, chemical traces and magnetic fields. The data indicated that plumes of material were erupting near the south pole. Four months later, as the distant sun silhouetted Enceladus, Cassini made images showed geyserlike eruptions of water vapor and ice particles shooting far into space.

A greater question: Could this modest moon harbor life? Life as we know it requires liquid water, energy and organic molecules says Bob Brown of the University of Arizona. “Evidence of all three are here, we have the cocktail” The same cocktail, Brown says, may exist on Jupiter’s moon Europa. 
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Caption to photo of Enceladus on page 51.

Water vapor and ice particles erupt hundreds of miles from Enceladus. Falling to the surface, the ice smooths the moon’s southern hemisphere (image on the right). The jets emerge from fractures fed by subsurface resrvoirs.

No water cycle on Enceladus. No chance. 

It seems very likely that the process that is generating water on the little moon near Saturn is the same as occurs on earth. 
Nowhere on the web have I seen an explanation of how the water got on the moon Enceladus and other moons in our universe in the first place. Although there is an explanation on the web that Enceladus’s water comes from an underground lake that boils over and vents out ...but err, how did the water get there in the first place? It is clear that this little moon cannot have a "water cycle" . So I think that here, on Enceladus we are seeing the process of water creation as it occurs on earth and in fact anywhere were rocks are heated to certain temperatures ...

And note that the primitive atmosphere on Encledus has CO2 in it. … and I’ll bet a million to one that it didn’t come from humans burning coal, oil or gas.! 
Stopped to think about it? Well, that’s all I’m trying to do. To create doubts in your mind about CC concepts so that you will think twice before you say, “Nuclear is better than coal, oil or gas, because it doesn’t produce CO2 which will destroy our planet.”

Later in this series I will put more about the primary water formation process on my web site and maybe even collect it all into a book. I call the ‘gas’ that bubbles out of the molten planetary magana ‘protowater’ and have observed that it is used by many of the life processes on this planet. But that’s for later.

While writing my article I sent pieces off as emails to friends and contacts for comments and suggestions. Below is an interesting response. It concerns proto water, my hobble horse, so I am including it. Lance Endersbee is accessible on the web. He was professor of engineering and Pro Vice chancellor at Monash University.

I wonder if you know of Professor Lance Endersbee's privately published - and wonderfully illustrated - 2005 book "A voyage of discovery" (264pages). It is available by writing to him at 124 Overport Road, Frankston 3199, Victoria.

In his summary at the back of the book he says (p.255):


Volume and source of water.


The volume of water at the surface of the earth is increasing very slowly.


The mantle of the earth is an ionised hydro siliceous solution.  The solution includes ions of volatile gases, such as water, methane, carbon dioxide, hydrogen sulphide etc., which are emitted from solution with
reduction of pressure in rising magma, and emitted from volcanoes and ocean vents.


The gases emitted from volcanoes and ocean vents constitute a net addition to the air and water at the surface of the earth. The oceans were formed this way.

His very first chapter (pp. 1-20) "The world's water wells are drying up!" deals with present and historical human use of groundwater. Included, inter alia, is:

“These deep water wells cannot be replenished from rainfall.  In the book it is shown that the source of the groundwater that supports these three billion people lies in the interior of the earth.”
Back to the Climate Change concepts. 

I’ll try and add a few more things for you to think about before you knee jerk towards nuclear power.

Other things to consider about CC models –

relating to their validity and treatment of reality. 
Below I discuss just three of the many concepts used in the Climate Change discussions. I have choosen these because they are relatively accessible and easy to understand 

1. The medieval warm period, 

2. The way CO2 is dealt with in CC models.

3. Antarctic ice movements

1. The medieval warm period. 

It is no secret, the world was warmer for hundreds of years in the middle ages. 

From  page 139 of “The Year 1,000” Robert Lacey. Publishd by Abacus in 2,000

… The Normans’ Domesday survey of 1086 listed no less than thirty-eight vineyards in England, with Ely marking the most northerly spot, seventy miles northeast of London. It was a warmer world. Archaeological evidence indicates that the years 950 to 1300 were marked by noticeably warmer temperatures than we experience today, even in the age of "global warming".(7) Meteorologists describe this medieval warm epoch as the "Little Optimum"; and they cite it as the explanation of such phenomena as the Viking explosion into Russia, France, Iceland, and the northwestern Atlantic.

The northerly retreat of icebergs and pack-ice under the impact of warmer temperatures is a plausible explanation of why Lief Eriksson was able to sail round the top of the Atlantic as far as Newfoundland in or about the year 1000, and why he found vines there. During the "Little Optimum"; Edinburgh enjoyed the climate of London, while London enjoyed the climate of the Loire valley in France, a difference of 2 to 4 degrees Fahrenheit - the equivalent in modern American terms of San Francisco’s climate north to Seattle.

If you don’t believe it go to Greenland and look at farms now locked in permafrost that the Vikings settled in a country that we could now call “Whiteland.” … changing the title that Eric the Red gave to this fertile new colony which is now firmly locked in white ice.

The situation seems much like has been drawn in this graph.

The Graph comes from page 6 of a PDF file on

http://www.telegraph.co.uk/news/graphics/2006/11/05/warm-refs.pdf
it is part of the further discussions posted by Christopher Monckton after his two artcles in the Sunday Times on the 5th and 12th November 2006. The graph was first seen in a 1996 UN report.  
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And it wasn’t just that the Gulf Stream moved, it seems that the warming was planet wide.  Sophisticated modern temperature gauging techniques point to a planet-wide warming period.

The small cut below comes from this site. It appears about ¾ of the way through the article.

http://www.co2science.org/scripts/CO2ScienceB2C/articles/V7/N4/EDIT.jsp
As corroborating evidence for the global nature of these major warm and cold intervals, Loehle cites sixteen peer-reviewed scientific journal articles that document the existence of the Medieval Warm Period in all parts of the world, as well as eighteen other articles that document the worldwide occurrence of the Little Ice Age.  And in one of the more intriguing aspects of his study - of which Loehle makes no mention, however - both the Sargasso Sea and South African temperature records reveal the existence of a major temperature spike that began sometime in the early 1400s.  This abrupt warming pushed temperatures considerably above the peak warmth of the 20th century before falling back to pre-spike levels in the mid 1500s, providing support for the similar finding of higher-than-current temperatures in that time interval. 

And why is it important that the medieval warm period is acknowledged? There are two obvious reasons –

1. The imminent dire consequences that climate change modellers tell us are now eventuating from current warming trends simply didn’t happen.

2. There is no way that the coal fired power stations, cars or industrial activates could have caused the recorded and documented temperature rise. And you guessed it, there was no CO2 rise in the period, so clearly temperature rise and CO2 are not necessarily causally linked.
3. It shows that planetary temperatures and climate are inherently unstable and variable

What caused the rise? From what I’ve read it seems that sun spot activity was strong at that time. But there could also have been changes in the deep ocean currents, perhaps brought on by slips in the Antarctic ice sheets. Later we will look at the Antarctic ice sheet issue. But first a quick look at the possible, but doubtful, links between CO2 and planetary temperature.
2. The way CO2 is dealt with in Climate Change models

To begin with the deep historical links between temperature and CO2 are not there. If anything CO2 follows temperature, not the other way around.

From page one of http://www.co2science.org/scripts/CO2ScienceB2C/about/position/globalwarming.jsp

…the climate history of the past half-million years provides absolutely no evidence to suggest that the ongoing rise in the air's CO2 concentration will lead to significant global warming.

The seven greatest temperature transitions of the past half-million years - three glacial terminations and four glacial inceptions - we note that increases and decreases in atmospheric CO2 concentration not only did not precede the changes in air temperature, they followed them, and by hundreds to thousands of years!  There were also long periods of time when atmospheric CO2 remained unchanged, while air temperature dropped, as well as times when the air's CO2 content dropped, while air temperature remained unchanged or actually rose. 

This is not surprising because CO2 is only one of the many things that makes for the comfortable green house effect that keeps the earth cosy and warm. Water vapour is far more important. … And just to keep the doubts spinning around in your mind cast your mind back to Enceladus, that cold and tiny moon caught in the rings of Saturn, it has water and CO2 - but no air, water cycle and no carbon cycle.

From an article in the Sunday Telegraph (UK) 29th Oct 2006. by Richard Lindzen, Prof of Atmosphereic Science, MIT, Yale. http://www.telegraph.co.uk/news/main.jhtml?xml=/news/2006/10/29/nclimate129.xml
The answer is actually fairly simple. Carbon dioxide and methane are minor greenhouse gases (and methane has, for unknown reasons stopped increasing, during the last five years). Doubling carbon dioxide in the atmosphere would, all else held constant, only lead to about 1C of warming; quadrupling carbon dioxide would only add another 1C (there is a diminishing return in warming per unit carbon dioxide). 

The greater response arises because in current models, the most important greenhouse substances, water vapour and clouds, act so as to amplify the impact of increasing carbon dioxide. But, as the previously cited IPCC document notes, water vapour and especially clouds are major sources of uncertainty in models.

Actually, it’s is not surprising that the modelling of clouds and water vapour is so uncertain in current CC models because – to get back to my hobble horse – the critical and basic idea that explains the full water cycle is missing. Remember, if it is happening on Enceladus it may also be happening on earth! 

And as to the handling of CO2 within the models. 

Really, very little is know about how the CO2 moves around the cycle – where it comes from and where it goes to. I have discussed this in my personal prelude to this article, but I will add one more piece to illustrate the (unacknowledged) depth of this problem. 

From http://www.co2science.org/scripts/CO2ScienceB2C/articles/V6/N11/B3.jsp
A summary of the article “The Carbon Balance of the Seas”.  The orginal comes from “Nature” 420: pages 379 to 384. Reference: del Giorgio, P.A. and Duarte, C.M.  2002.  “Respiration in the open ocean.”  

What was done 
The authors review our current understanding of the contributions of various biotic components and depth layers to respiration in the open ocean.  Specifically, they examine estimates of microplanktonic respiration near the surface of the seas, in the mesopelagic layer, the ocean interior, including the benthic communities on the ocean floor, as well as respiratory contributions from metazoan zooplankton and larger metazoans in the water column.

What was learned 
The authors begin their review by noting, in the first sentence of their abstract, that "a key question when trying to understand the global carbon cycle is whether the oceans are net sources or sinks of carbon."  In attempting to answer this question in the course of their review, however, they are forced to conclude, as expressed in the last sentence of their abstract, that "whether the biota act as a net source or sink of carbon remains an open question."

What it means 
The authors rightly state that "we cannot claim to grasp the global carbon cycle when we do not know whether the biota of the world's oceans is a net source or sink for carbon."  And if we do not understand the global carbon cycle, even qualitatively, how can we possibly presume to order up a proper prescription for fixing what we do not even know to be broken?

3. Antarctic ice movements.

http://www.telegraph.co.uk/news/main.jhtml?xml=/news/2006/11/05/nosplit/nwarm05.xml
The Antarctic, which holds 90 per cent of the world's ice and nearly all its 160,000 glaciers, has cooled and gained ice-mass in the past 30 years, reversing a 6,000-year melting trend. Data from 6,000 boreholes worldwide show global temperatures were higher in the Middle Ages than now.

Let me introduce Murray Rowden-Rich. I met him a month ago, the conversation quickly moved to Antarctica. Murray retired as a civil engineer, visited Antarctica and like many Australians developed a fascination with the place. This led him to do a PhD on ice and to write articles about Antarctic matters.

“Climate Change, melting the ice?”  Murray responded to my question, “The ice doesn’t melt, it moves. Its huge, really huge and deep. There is lots and lots of it, its not like a ice cube sitting on a plate. Image all of Australia, covered in ice to the height of our highest Mountain (Kisosko at 2228 meters) and you’ll get some idea of it.  And that’s just eastern Antarctica. No one or two degree rise in temperature anywhere on the globe is going to affect it.” 
From the middle of,  http://science.howstuffworks.com/question473.htm

The main ice covered landmass is Antarctica at the South Pole, with about 90 percent of the world's ice (and 70 percent of its fresh water). Antarctica is covered with ice an average of 2,133 meters (7,000 feet) thick. If all of the Antarctic ice melted, sea levels around the world would rise about 61 meters (200 feet). But the average temperature in Antarctica is -37°C, so the ice there is in no danger of melting. In fact in most parts of the continent it never gets above freezing. 

At the other end of the world, the North Pole, the ice is not nearly as thick as at the South Pole. The ice floats on the Arctic Ocean. If it melted sea levels would not be affected. 

“The ice moves, all those glaciers, 150,000 of them, move a few hundred meters a year. Even the ice sheets move, but they move more slowly. Slowly and surely everything moves towards the sea.” 

At first you think the ice is stable, but it’s not. Ice slips and slides on itself, pushed by its own weight, and huge pressures change the structure of the ice (like coal becoming diamonds, or aluminum flexing) and make it slippery; so you get sections that speed up and pull along even more ice - it can quickly become quite unstable and ‘surge’ down into the sea.

That’s what is happening at Thwaites glacier, its moving and breaking up. The sea is getting under the glacier tongue and pushing it up from underneath. As it lifts it off the sea bed it will break up into icebergs and melt.  
Antartica is in two parts, east and west. East is huge Australia sized land mass with ice sitting on it. West is no more than an island mountain chain with ice jammed inside. Most of the ice sits on the ocean bed and so the water can’t get underneath. The Pine island and Thwaites glaciers are plugging gaps in the mountain chain. Thwaites is expected to lift, break into icebergs and float out to sea. When this happens it will let the ocean into the inland sea, allowing the ocean to flood in, crack and lift off huge amounts of ice. 
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Maps of Antarctica. The western part is a chain of islands which surround an ice locked inland sea. Virtually all of the ice moves, the glaciers more quickly then the ice shelves. The line indicates the location of Thwaites glacier and the nearby fast moving Pine Island glacier. Thwaites is moving quickly and is being undercut by the ocean. This may well unplug a gap that will allow ocean water into the inland sea. The inflow is expected to get under the ice shelves, crack them and so cause considerable quantities of ice to move into the ocean. This ‘surge event’ has the potential to raise ocean levels 5 metres in a short geological time. It appears to have happened regularly in the past. Other effects will also occur from the surge of water that will enter into the ocean’s circulation.

This means that two things are likely to happen. One, the ocean currents flowing around Antarctica will increase. It’s fascinating to consider what this means – I’ll come back to it later. And two the water level will rise on the world’s oceans – considerably. I suspect that Antarctic ice surges are the big drivers of serious climate variability on the planet ... And remember they are caused by changes in ice dynamics, not by warming, possible warming affects on Antarctica are so small as to be mathematically nonexistent.  

I’ll email you a little table I have made up from the Barbados sea-level records of coral growth. It’s a pretty good, and I think pretty accurate. Its still hard for scientists to co-relate all the dates movements in climate over the years, we are struggling with the physics of measurements and the maths it generates – newer and faster computers don’t help with these problems. It’s like trying to reconstruct Beethoven’s ninth symphony from bits of torn old score and some hummed folk melodies. Still, when the changes are of the sizes indicated in the table the figures are generally pretty right. The interesting thing are the two large rises, both of over 20 metres that took place within a 500 year period.

Now we are considering a 5 metre rise, perhaps within a hundred years, but it may be quicker or slower. Antrartic glaciologists are still working and checking on these ideas, they don’t want to start yet another climate scare.The idea of ice surges has been taken up by Europeans working on the Greenland galciers and ice sheets, but Greenland is small and most of it is ice sheets are high and dry on land - much like in East Antratica – any Greenland surges would be small, but because of ocean dynamics they could have an affect on the gulf stream.   

From, the Barbados sea-level record (Fairbanks, 1989)
From 17 k to 12.5 k ago rise was




20 m

Then from 11 k to 10.5 k the rise was added to with another 
24 m rise

Then 10 k to 9.5 k ago a further rise of 



28 m occurred

And lately, in the last 5 k the rise has been about 1.5 m (or 5 feet) every 1 K.

which means about 






 7.5 m 

This means a TOTAL rise in all this time period (from 17 k ago) of about 80 metres.

And on Ocean  movements, streams and currents. 

I’m not an oceanographer, so I don’t have the same feel for the oceans as I do for ice - which is pretty close to the civil engineering in its physics and math. That said, I’ll say my piece.

I prefer to think of the ocean in much the same way as I think about the weather as we see it on weather maps with highs showing dense cooler air bubbles and the low pressure cells indicating warm air bubbles.  To this I add the idea of jet streams to represent the ocean currents.

All those ocean currents that are drawn in such nice smooth lines around the Pacific on maps are just ideal imaginings, there is much more variation and uncertainty. El Nino comes and goes. 

Remember that cold water is denser then warm water and the more salt in the water, the denser it becomes. Dense water tries to sink and warm water likes to ride on the surface. I see dense water as moving around in water cells unless caught up in one of the major currents. Somewhere I have a diagram, unfortunately only in two dimensions, that gives an idea of how blocks of water influence each other.

Diagram from,

http://oceanworld.tamu.edu/resources/ocng_textbook/chapter13/chapter13_03.htm
    


This diagram shows Antarctica on the left and the Artic regions on the right. It is a cut across the globe. It shows layers of water densities and indicates how densities influences each other. The arrows give an idea, but cannot show how the densities are held in cells that also move sideways around the globe. It is this movement from Antarctica through the Atlantic to Norway and Iceland that carries the tropical Gulf Stream to warm Europe. Ocean ridges, sea mounts and land masses keep ocean streams from fanning our across the globe.

Ocean currents carry huge amounts of water. Antarctica is a place of extremes and the giant Antarctic Circumpolar Current carries up to 134 Sv as it spins around Antarctica. What is a Sv? It is a measurement of current flow. The outflows of all the world’s rivers – from China to Africa, from India to South America have total a flow of 1 Sv, so you get an idea of how huge the Circumpolar current really is. And it moves fast, or as someone said, it’s like Sydney harbour emptying itself every 3 seconds. But the important point is that it varies lots, between summer and winter and from year to year and place to place. It’s like a giant mix master, dragging in the bottom water from the worlds oceans mixing it with the Antarctic melt water from glaciers and ice sheets and pushing it back into the oceans in currents, spins and loops. The El Nino is an example of one such loop.

From,

http://www.parks.tas.gov.au/fahan_mi_shipwrecks/infohut/acc.htm
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At the narrowest part of the ocean, south of the southern tip of South America, the flow of water through Drakes Passage is about 134 x 106 cu. metres per second.

While the circumpolar current is the dominant feature of the Southern Ocean, there are other important flows in the north-south direction. The temperature of the water in the Southern Ocean has a powerful influence on the climate of much of the earth. The current is not always stable. It can develop disturbances called waves or eddies which involve the entire water column. These can pinch off into a ring and move away from the main current flow taking either warm or cold water into other parts of the oceans and affecting the weather in those areas.

In winter, when there is no sun to warm the water at the poles, it freezes Ice is just fresh water and so the salt drops out and densifies the sea. The cold dense sea water now drops to the ocean floor and moves along the abysmal plains, maybe much like in this other diagram.

The below is from page 2 of

http://oceanworld.tamu.edu/resources/ocng_textbook/chapter13/chapter13_02.htm
	



	Figure 13.4 Sketch of the deep circulation resulting from deep convection in the Atlantic (dark circles) and upwelling through the thermocline elsewhere. After Stommel (1958).


The cold winter water sinks and so it draws in warmer surface water, this is what makes the Gulf Stream run in the northern hemisphere, the sinking water near Greenland pulls warm water up from the mid Atlantic. So its really cold winters that make for a warm winter – sounds complicated and it is.

Modern satellite imaging from the NASA Topex site shows just how complex, chaotic and variable the patterns seems to be. It’s a case of the more we learn the less we seem to know. If you look at the Jason satellite images over a series of months you can see the variability

From the NASA site,  http://sealevel.jpl.nasa.gov/science/jason1-quick-look/
	LATEST IMAGES - 12/05/2006

	


	




So what could happen if Thwaites and Pine island glaciers lift up and float way letting  the ocean  surge into the Antarctic inland sea? There will be lots of icebergs floating around and adding to the Antarctic convergence, it’s incredible to see, and like everything in Antarctica it seems to be larger then life. We are used to living in our small, warm and comfortable world - with our comforting belief that we can control the weather by burning a little less coal or planting a few million more trees. You just can’t begin to understand the hugeness of Antarctica unless you see it for yourself, just the convergence is an experience you can never forget.

The below is from…

http://www.coolantarctica.com/Antarctica%20fact%20file/antarctica%20environment/whats%20it%20like%20in%20Antarctica2.htm

The Antarctic Convergence (also known as the Antarctic Polar Front) marks the true outer edge of Antarctica. It is a circumpolar strip of sea around the southern most reaches of the Atlantic, Indian and Pacific oceans varying between about 45? and 60? South. It's exact position is somewhat variable, but it is a very real and permanent feature. The surface temperature changes by 2-3?C from one side of the convergence (polar front) to the other, there are also changes in the chemical composition of the water.
The strip of water that comprises the Antarctic convergence is around 40km wide and it has been in existence for about 20 million years, during which time there has been little exchange of marine life from one side to the other. For instance, there are no Decapod Crustaceans (crabs, lobsters etc.) in Antarctica,  despite their being found in quantity elsewhere in the world's oceans including the Arctic.
The convergence is a complex and turbulent area. Sea water that has cooled dramatically around the Antarctic continent and so become heavier, starts to flow northwards along the sea bed. It meets deep, warmer south-flowing water from equatorial regions at the Antarctic convergence which results in an upwelling of the deep waters to the surface. This upwelling brings a great many dissolved nutrients with it which acts like fertiliser for the southern ocean and is the reason that the seas around Antarctica are so surprisingly productive despite the cold temperatures.

But how will this addition of fresh water effect the big, small and random ocean currents? Its anyone’s guess. I think cooling, perhaps even massive cooling could happen. It’s sure to be patchy, warmer here, cooler there – to talk about global cooling is difficult because weather and temperature are variables. Ocean currents are variable too. We know so little about the how the Antarctic conveyer works and how it makes its loops, currents and eddies that I just can’t begin guess what could happen, but I would be surprised if it didn’t make for significant changes in the weather patterns. Our planetary weather has always been highly variable and its not going to change now, just because we want it to. 
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