Host: 
Good morning, Welcome to the US-China Climate Change Science Seminar. This special event is co-sponsored by Brookings-Tsinghua Center for Public Policy, Climate Policy Institute in Tsinghua University and School of Public Policy Management of Tsinghua University, in co-consultation with US Embassy. 
This seminar has a very simple idea- that climate change science is the basis for policy making regarding climate change, international collaboration and low-carbon development. But what is the scientific basis? Do we all agree on the major points of science and other  other areas related to our understanding on the scientific basis? Of course, there is the Inter-governmental Penal on Climate Change (IPCC) that reviews the science and releases its assessment. What are the findings from the premier scientists from the US and China on these scientific issues? The purpose of today is to share these views.   
We have a few distinguished experts and speakers in this area. I’d like to very briefly introduce and invite them to come over to the stage. First, we have Doctor John Holdren, who is the assistant to President Obama on science and technology and Chair of the tutors of White House Science and Technology Policy. 
The second  guest is Mr. Todd Stern. Mr. Todd Stern is the special envoy of climate change representing US on the negotiation of climate change. He was appointed this important position by Secretary of State Hilary Clinton last year to lead the US on international negotiation and international policy related to climate change. Also with us today is professor Ding Yihui, who is a member of the Chinese Academy of Engineering and a premier climate change scientist. He also is holds a vice chairmanship in the National Council on Climate Change. Also with us is Professor Xu Ming, distinguished ecologist and geologist from the Chinese Agricultural Institution of Geological Science on Natural Resources. 
Next please allow me to invite Xu Lan, dean of School of Public Policy and Management to give welcoming remarks. 
Xu Lan:
Distinguished guests and friends, 
We are very pleased today to welcome Dr. John Holdren, the presidential advisor for science and technology, Mr. Todd Stern, President Obama’s special envoy on climate change, Professor Ding Yihui of the Chinese Academy of Sciences and Professor Xu Ming of the Chinese Academy of Sciences. 
Welcome to this seminar to share their views on climate change. 
Actually it was exactly 2 years ago today, on May 26th 2008, when John came to Tsinghua University and received this certificate of guest professorship of Tsinghua University and Director on responses to climate change. The past two years have brought about many changes. The US has changed its administration, and has also brought about changes to its climate policy. 
John and Todd both served as policy advisers to President Obama on climate policy issues. While a great loss to the academic community, I still have the email John sent to me to resign from the guest professorship of Tsinghua University. The gains to the international community and international efforts, in responding to climate change have been enormous. The past two years have also seen tremendous changes in China. The Chinese government has also made various efforts in resolving climate change problems. 
Climate change has become one of the hottest topics in China’s policy debate. It has also become a major research area in China. In academic communities such as Tsinghua University, it’s very hard to really count how many sensor, initiatives, institutes and people are involved in this study. Of course, Professor Qi Ye is currently heading the Climate Policy Institute which is the newest gate on the block. 
So there are many initiatives in Tsinghua and some regions that have shown people’s concern on this issue. We are grateful for Dr. John Holdren, Mr. Todd Stern, academician Ding and Professor Xu to actually spare time from their busy schedule to discuss with us on climate policy issues. 
In today’s environment, public policy operations can no longer be limited to negotiation behind doors. They also include interaction and communication with the public. I am sure your talk today will help people in China to understand what are the latest changes in US and China’s climate policies, what are the differences between US and China’s climate policies and more importantly, what are the potentials that US and China can co-operate and work together. We look forward to an exciting and rewarding event. Thank you. 
Host: 
Thank you very much. I just realized I didn’t introduce myself. I get that new title and I really like that, the “newest gate on the block”. I am Qi Ye, Professor of Environmental Policy, School of Public Policy and Management, also for that newly-established Climate Policy Institute, I am heading that institute. 
What we are going to do today from procedures, I’d like to invite each of our speakers today to deliver a speech and then I’d like to ask Professor Hu Angang to give a short comment before I go to the audience. With us today are the media, lots of students from Tsinghua University and faculty members and I would like, for the discussion part, we would have lots of opportunities for the media to ask questions, I would first ask our students to ask questions, I want you to get prepared. 

Now our first speaker today is Dr. John Holdren. He is the assistant to president Obama for science and technology and Director of White House Office of Policy. He is also co-chair of President’s Council of Advisers on Science and Technology. Prior to joining the White House and the administration, he was professor of Harvard University, Director of Woods Hole Research Center. We are also very honored that for a period of time, he served as a guest professor with School of Public Policy and Management. Professor Holdren holds a lot of rewards and was highly regarded among this academia. He holds advanced degrees from both Stanford University and MIT. He taught at UC Berkeley and started Energy and Resources Group. 

He is also the recipient for many prizes, including the MacArthur Foundation Prize and Fellowship, John Heinz Prize for Public Policy, Tyler Prize for environmental achievement and Global Environmental Prize, numerous prizes. He is a truly expert in this area of climate change, energy policy and nuclear non-proliferation area. We are very honored today to have him speak to us on climate change science. Ladies and gentlemen, please welcome professor Holdren. 
John Holdren: 
Professor Ding Yihui, Colleagues and friends,
It’s my pleasure to be back at Tsinghua University, I must say I regret it, having to resign as guest professor here, it is the rule that when you work for the president, you could only have one boss. 
First let me try to cover quite a lot of grounds here, quite a lot of grounds in a short period of time, and simply highlight our current understanding of climate change science, and the implications of these understandings for the actions. 
The first key point, the earth is still warming, this was shown in an amount of records through 2009, starting in 1880. 2009 was actually the second hottest year in the instrumental record. The heating is not slowing significantly, notwithstanding some claims to the contrary, if you look at the trend, the trend for the last decade, for the last 11 years, 12 years. No matter how you do it, it’s identical to the 25 years trend in warming
Of course the average temperature is not the whole story. Climate means the patterns of weather, the averages, the extremes, the climbing, and the spatial distribution, not only of hot and cold, but also of cloudy and clear, of humid and dry; How much it rains, how much it snows, and when it does and how hard the wind blows all the way up to tornadoes and typhoons. When we talk about climate change, what we are talking about is the disruptions of those patterns, the average surface temperature of the earth is just an index of the state of the climate system, in very much the same way as your body temperature is an index of the state of your body. If your body temperature goes up by 2 degrees Celsius, you know you have a problem. It’s not a big temperature change, but it tells you something very important about your state of your body. Similarly, if the global average surface temperature goes up by 2 degrees Celsius, it tells you something very significant about the state of the climate. 
All you really need to notice here is the relative magnitude to these numbers, which literally as four things represent how hard we are pushing on the climate and you can see the largest one is the build-up in the atmosphere of CO2, over this period from 1750 to 2005. 
There are some countervailing effects from particles that are reflective and that form clouds. But those negative effects are not nearly enough to offset the heating effect that comes from the GHGs in the absorptive particles. A little bit of change from the land use affecting reflectivity we’ve converted forest to grassland and we’ve converted grassland to desert, that’s a small effect.
The natural changes in sunlight over this period are about 1/30 of the warming effect of GHGs and absorptive particles. 

There is no reason to believe again, in spite of some assertions on the contrary, there is no reason to believe that the sun is doing this. Overwhelmingly humans are doing it. 
To understand perhaps more persuasively, what we do know is that humans are primarily responsible for this.
This regular busy diagram is quite persuasive once you know what it is. 
The top panel in this diagram is plotted over the period where we have thermometer measurements and the different forcings as we understand them. 

The top lines the forcings from GHGs, the black line below that from black carbon and heat-trapping particles, the blue lines going negative are volcanic eruptions that inject particles into the atmosphere, that reflect the sunlight and cool the earth, and you can see those are temporary effects, because the particles only stayed there for 2-3 years. What you see in the bottom panel, is what happens when you feed into a modern climate simulation model, those forcings over this period, and you compare them to the measured temperature over this period in the blue lines, what you see is the climate model we produce, with quite extra-ordinary accuracy, the traits of temperate change that are actually observed over the planet during this period.
The next key point is that the harm is already occurring. I am pleased to show this slide, which is based on the results from Professor Qi, which I first saw here in China. 
Coastal erosion is increasing, both as a result of increases in sea level and the increase in the power of storms, but also as a result in the further north, of the disappearance of the sea ice, which has previously protected the shoreline storms in the Arctic region. This is the village of Eskimo In Alaska, which basically has to move from their ancestral location on the shoreline, because of increasing coastal erosion. 
In fact, all around the world, we are seeing variously increases in floods, wild fires, droughts, heat-waves, pest outbreaks, coral bleaching events, the power of the strongest typhoon in decades, geographic range of tropical pathogens, and all of these, possibly are caused by the climate change, by theory, by models and by the observed fingerprints, being pattern of the change matches what would you expect if it is really caused by global climate change disruption by GHGs.
Under business as usual, we are heading for greater harms. Here you see temperature reconstruction for the last 5000 years, and then the instrumental record, the black line, the projection in various colors out of 2100 where you see we are headed for far larger increases in global average surface temperature than experiences up to now, far out of range of recent experience and certainly associated with much large disruption and much larger harm. A number of kinds of harms one can see coming. One is heat-waves. This is a rather busy diagram. I showed it actually 2 years ago at Tsinghua. But I will show it again because it is so powerful. What it indicates is, first of all, the computer model simulates quite accurately the summer temperatures in western Europe, southern western Europe, France, Italy, Spain, which in 2003 experienced the heat-wave that killed more than 35,000 people and reduced agricultural production in this region by over 30%. That heat-wave, as shown here, is an asterisk, a spike in 2003. Then you can see the computer projection going forward, the black line doesn’t go forward, because that’s the measured temperatures in summer in this part of Europe. What you can understand by studying this diagram is the heat wave, the enormous deadly heat-wave in 2003 which was a 101 years event at the time it occurred, up about 2 folds from the frequency which was about one in 200 years before we started to influence the climate, will be a typical event by 2050, one in 2 years by 2050, will be as hot as 2003 was in this part of Europe and by 2070, this will be an unusually cruel year, if we proceed on the business-as –usual projector. 
These are droughts projections for the century we are in compared to the last century, All you have to know about this index is yellow is worse, orange is very much worse, brown is terrible and one sees again, under the business-as-usual scenario, we are in for a future in respect to the frequency and intensity of droughts. While we are warming the ocean, we are also making it more acid, because part of the carbon dioxide we added into the atmosphere from fossil fuels combustion and deforestation, goes into solution forms of carbonic acid and the PH of the oceans fall. What you see here is the suitability of the different regions of the ocean for supporting coral reefs. The light green is adequate, the yellow is marginal and the rest is very bad for corals, at the top you see the situation in 1870, in the middle the situation in 2005 and at the bottom, the situation expected in 2065 where much of the oceans that now support corals will be unsuitable for supporting corals. Coral reefs, of course, are the 2nd most biologically diverse on the earth, the tropical forests are richest and the coral reefs are the 2nd richest, both of them are at risk due to climate change. 
Sea level. Best estimates now are that sea level can arise by 1-2 meters by 2100, 3-12 meters in the next few 100 years, eventually as a result of ice-melting, up to 70 meters. One of my graduate students did this animation about what will happen to the proximity where I live, where I used to live before I was appointed to the Obama Administration, the Cape Cod in the Boston area, under various degrees of sea level rise, I leave it as an instruction to the students in this room, an exercise with the students in this room, to make such animations on areas near the coast around China. 
An important question. Do the recent disclosures about emails cast any doubts on the conclusions What the email shows is climate scientists are human too, they get aggravated, they get frustrated, we react in anger sometimes, the emails do indicate more efforts on the openness and transparency in climate science, are certainly wanted, and we are certainly doing that in the US under president Obama’s transparency and open government initiative. The IPCC misstep shows a need for increased vigor in the to the quick review procedures that IPCC has always had, occasionally of course, there has been lapses, The errors discovered in IPCC have been few, and unimportant in terms of the overall conclusion, It’s also important to understand that IPCC is not the source of scientific understanding about climate change, It’s just one of the mechanism we set up to compile and summarize the results of climate scientists in a matter that they will be useful to the policy makers, The sources of our understanding are the global community of climate scientists and the mountains of peer review research that community has produced over the decade. 
Nothing in the email or in the IPCC controversy has risen to the level that would call into question the core understandings of global climate disruption that is happening and that humans are the main cause and will cause more if we don’t take any aggressive actions, nothing in this controversy has undermined these fundamental conclusions. 
All science is of course contingent, there are always uncertainties, there are always needs for refinement, and needs for more understanding, there is always a chance that current observations and analysis will not only refine but overturn the previous conclusions, But people need to understand that those overturnings are very rare, an overturning of a previous mainstream conclusion, such as those we’ve reached about climate change, is very unlikely, when the body of data and analysis supporting the generally accepted conclusions is extensive and has been much reviewed in the scientific peer review process, both the body of data and analysis, and the amount of peer review, supporting generally accepted conclusions about climate disruption are immense, and because of the relevance of climate science to politics, key findings from climate science have been subject to an intensive peer review before it finds the press again. 
It’s therefore highly unlikely that new data or new insights will alter those findings in any fundamental way. I suggest that the policy makers should not bet public welfare against such long odds, in other words, policy makers should not make the bet that the current science has understood will turn out to be wrong.
What are our options? We have only three. Mitigations, steps we take to reduce the pace and magnitude of climate change that occur, adaptations, steps we take to reduce the damages from the amount of climate change that does occur and the third option is suffering, sufferings of the damages and consequences that we fail to avoid either by mitigation or adaptation. The fact is we are already doing the three. We are already mitigating, we are already adapting and we are already suffering, as I have shown. Harms have already been occurring from climate change that as we have not avoided. What is at stake in the future is the mix, that we are going to have, going forward, among mitigation, adaptation and suffering. We should be interested in minimizing suffering. That should be our goal. To minimize suffering, we need enough mitigation to avoid unmanageable degree of climate change and enough adaption to manage the climate change that we don’t avoid. An important point is that the mitigation and adaptation measures we need are likely to be far less costly in the global result than the suffering as a result from not acting at all. I don’t really need to lecture this room very much about the mitigation possibilities. They include certainly reducing the emissions of GHGs and soot from the energy sector, reducing deforestation and increasing reforestation including modifying agricultural practice to reduce emissions and build up soil carbon. Conceivably they might include scrubbing GHGs from the atmosphere technologically, so-called “artificial trees”, very demanding, very expensive, we might get desperate enough to pay for it and conceivably Geo-engineering modifying the surface of the earth or the atmosphere or putting structures in the space to try to create cooling effects offsetting greenhouse heating. The simplest and least problematic of those is the so-called white roofs approach. We make roofs and pavement white instead of black, so they will reflect sunlight rather than absorbing it.
Lots of adaptation possibilities is changing what we grow and where, in a way of food crops, developing crop variety, heat-resistant crop and soil, strengthening our defenses against tropical diseases, new water projects for flood control and drought management, dikes and storm-surge barriers against sea-level rise and avoiding further development on flood plains & near sea level.
Some of these are win-win proposition, these are things we are to do in any case unless we did not believe that the climate would change.
An important thing to understand is that adaptation becomes more difficult, more expensive and less effective, the larger the climate changes to which they try to adapt, for we need mitigation and adaptation in combination. 
The next point, delaying action is dangerous. We have reason to believe that several tipping points into disaster’s level of climate change could be lurking between 1.5 and 2.5 degrees C above the pre-industrialized average temperature. 
Mitigation to stabilize 450 ppmv CO2 equivalent, probably means something in the range of 2-3% lose of gross world product in 2030 and 2100. Again that’s a lot of money in absolute terms, but if the world economy is still growing at 2-3% per year, that time is the most economist project, it simply means that people have to wait until 2031 to be as rich as they would be otherwise in 2030, for till 2101 to be as rich as they would have been otherwise in 2100. That doesn’t’ seem to be too high a price to pay for avoiding disaster. 
This leads to the question of what we are doing now, what we need to be doing now in a way of policy and I am going to leave that to Stern, our special envoy of climate change to tackle those more challenging issues. Thank you very much. 
Host: 
There are a lot of scary evidences of climate change and I also appreciate the fact that Professor Holdren brought up this controversy related to the email and IPCC. Some of them would love to call it climate gate, some skepticism about climate change. I wish that the presentation cleared some of the doubts and skepticism. And we look forward to have more discussions on that. And next I would like to invite ambassador Todd Stern to offer his comments. Ambassador Todd Stern has had this amazing career in both private and public, government sectors, and prior to his appointment, he was the senior fellow of the Center for American Progress. And he was appointed within the first week of the Obama administration, he was one of the earliest appointment in the administration. That highlights the importance of this position. Since then he has been traveling, talking a lot, representing the government of the US. I just would like to also mention another thing. Before he was doing this, in 1993 and 1999, he was in the Clinton administration, and played a major role in setting some of the international climate policies, including the accords in Buenos Aires and in Kyoto, He played a major role back then and is now back to the administration and leading this area. So ladies and gentlemen, please welcome ambassador Todd Stern. 
Todd Stern: 
Thanks everybody, thank you for the very nice introduction. I am delighted to be here. This is actually my 2nd or 3rd time to Tsinghua, I’ve had only 4 visits to Beijing, so I am a great fan of university. 
I am going to make just a few comments, touches upon the science of climate change in a policy perspective, there are lots of questions regarding the current climate negotiation as we go forward.
Let me say from the outset, because I am not a scientist, but I was usually part of this event because of the importance that I know science does in my field of actual negotiations. As the special envoy for climate change, I was at the center of the climate change negotiations, and our guiding principle is to prove that there are disruptive effects of climate change, the guiding principle of international treaties that guides international negotiations. 
Scientist was of course the 1st to alert us of this challenge, of the danger of carbon concentration growth. It’s important to remember that during the negotiations, science must be at the heart of what we can do .John has done what he always does any better than anybody, which is to lay out the science for action, inclusive and telling proofs. 
I first met him when I called upon him to deliver a keynote address to the White House conference on climate change organized in 1997. 
One of my colleagues from the developing countries said recently that there are many people in developing countries who believe that the US and other developed countries are just using climate change as an excuse to try to hold down developing countries, to hold back their fast development. He didn’t agree with this by the way, he was observing it. 
I think it’s so profoundly wrong. What drives attention to climate change in the US is in fact the science. It’s the fear for the risk that climate change entails, the risks that would become serious enough if the impact of climate change worsens bit by bit in a linear fashion. Frogs stay in a boiling pot. But the threat of climate change is even worse than that as John indicated in the slides, the threat of non-linear years. 
A lot of focus in this area these days in the US, in China and elsewhere is on the transformation to a green economy. I am a huge proponent for the opportunity and benefits in such transformation, economic opportunity. I believe that this can be a great engine for the economic growth, opportunity and development in the 21st century. 
But we must never forget that our focuses would not be on creating a new low-carbon economy in the 1st place unless the high-carbon economies pose such serious risks to the health and well-being of our people, our economy and our national security. 
I’ve put science at the center of our approach to climate change negotiations since 16 months ago. I’ve set up many occasions. One of my common senses is that we must be guided by a combination of both science and pragmatism. Sometimes when I say this, I have in mind that we must not allow the perfect to be the enemy of the good in the negotiation. For example, holding temperature increase to 1.5 degrees Celsius as some propose is obviously good to all of us, but we should not lose the opportunity to do a good agreement that holds 2 degrees Celsius, because it fails to meet that ideal of 1.5 degrees Celsius. We has to see politics as they are in the possible, to be pragmatic. 
On the other hand, we can’t allow pragmatism to mean that we ignore science or we justify whatever in the political speaking. 
Scientists have a very special role to play. Science, what is happening in the natural world, what is the risk that is happening in the natural world has to be ultimately the trump card. I think that scientist have the responsibility and indeed sometimes that burden to speak out. The thing that sometimes we have in the US is that it is necessary to speak truth to the power. 
Too often I think that politicians and bureaucrats have the tendency, it’s natural, humans probably do, to look for the easier way out, the convenient answer that glosses over what former vice president Al Gore vows “the inconvenient truth”. But nature as we know and what scientist know can’t be denied for long. 
Just one more point, picking up what John just said about the need for scientist to speak out. 
I found it an astonishing development that reports of a few months ago, of some minor errors in the luminous record of IPCC, of science and a handful of relatively minor emails from the University of England have not just been exploited by those who have an agenda to undermine the consensus of global warming. It has been effectively exploited. In US, in China and in other places as well, I’ve found well-meaning and right-thinking people whose confidence about the seriousness of climate change weakened by this by this I think quite deliberate effort in the part of those who are interested in undermining the importance of this issue. 
Here I think the lesson for scientists is clear. They must organize, they must raise their voices, they must push back hard when those know-nothings launch the attack. Mark Twin, the great American in the 19th century once said, the lie goes half way around the world before the truth has a chance to put on its shoes. Scientists don’t let that happen. 
It’s very glad to be here and I am very glad to take questions as we go forward. 
