FIRST VERY ROUGH DRAFT

Managing Risk from Ocean Changes Related to Climate:

Ocean Acidification, Sea Temperature, and Sea Level Rise

Introduction

It is now safe to say that that large-scale climate change from greenhouse gas accumulations in the atmosphere is firmly established and well underway. Far less apparent or well-established are the resulting oceanic consequences due to the very same greenhouse gases. While some aspects such as the summer melting of polar ice are now rapidly emerging other unanticipated, complex, and deeply problematic consequences are beginning to appear. As we increasingly add human development pressure to our coastal areas in a time of climate change we must not forget the ocean must respond as well. 


To give an example of unanticipated consequences we need look no further than the front page of the Wall Street Journal of Nov. 27, 2007. The paper gave significant attention to the massive invasion of the Japan Sea since 2002 of millions of 440 lb jelly fish “like pink depth charges” which were devastating fishermen and fisheries alike. Some accounts attributed this unusual condition to the Chinese development of the Three Gorges Dam and related riverine development; the key point is we live in a strangely interlocked world that should not be taken for granted. 
Offshore the western US the appearance of large and voracious Humboldt squid is a new phenomenon strongly correlated scientifically to a warming ocean. California alone expects to add some 20 million in population as new residents within the next XX years, many of whom will locate within a few miles of the coast; what does our current population expect of them and what are their expectations for access to the ocean?
Government feels a burden with many concerns and questions needing good information to make intelligent policy decisions for issues such as: What risks do the climate changes pose for our coastal states? How may policy makers best balance essential human economic activity within energy constraints and yet sustain a healthy ocean? Are there early warning signs of unanticipated problems and how do we apply them? What are the implications for our existing infrastructure – and for guiding future development?
Ocean Acidification

While the IPCC series of reports set the standard for the science of physical climate change from rising CO2 levels in the atmosphere, far less attention has been paid to the direct consequences of rising CO2 levels in the ocean. While the scale of this problem has long been apparent to marine geochemists it was not until the seminal meeting in Paris of May, 2004 that the impacts on ocean biology became widely known. The issues raised are troubling.

In the long run some 85% of all fossil fuel CO2 disposed of in the atmosphere will be transferred to the ocean across the air-sea interface. We have now disposed of some 530 billion tons of CO2 in the upper ocean waters, lowering surface ocean pH by about 0.1 units creating a slowly increasing acidification of ocean waters. Reasonable projections based upon IPCC scenarios predict that surface ocean pH will decline by about 0.3 by mid-century, and could decline further by the year 2100. These are changes of geologic scale – not seen on Earth for tens of millions of years. And it will take hundreds of thousands of years for geochemical weathering to restore Earth’s geochemical balance. We are in this for the long haul and cannot afford mistakes.
Changing Temperature and Climate

Sea level Rise
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