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Kim Curtis:

Good afternoon, everyone, and thank you so much for taking time out of your busy schedules to participate in this briefing about the recently released Global Climate Change Impacts Report. We think we've got a lot of good information to share with you today about global warming and extreme weather in the Southwestern United States. Also, keep in mind you can hear a recording of this call and download a transcript of it at www.weatherandclimate.net. My name is Kim Curtis and I work for Resource Media, which helped organize this call today. I'd like to get started by introducing Tom Karl, director of the U.S. National Oceanic and Atmospheric Administration's Climatic Data Center. Many of you may be better acquainted with Tom because he's also the current president of AMS. Tom?

Tom Karl:

Thanks, Kim, and good afternoon, everyone. Today we'd like to talk about the report, "Global Climate Change Impacts the United States" and I wanted to thank everybody for joining us. We hope to bring you information that will be helpful for you in your coverage of extreme weather in your markets and also to give you a chance to speak directly with some of the authors of the report. We also have ensured that we have some adequate time to address your questions. We'll get to that later after some brief introductory remarks. After several years in the making, the Climate Impacts Report was released at the White House in mid-June of this past year.  This really was a groundbreaking report for several reasons. First, it makes clear the human-induced climate change is happening here and now in our own backyards. It recognizes a problem for our country right now, not at some distant point in the future. We're already beginning to see some effects of the climate changes on our lives and these are projected to grow into the future. For example, some of the report’s most notable findings include the following: First, U.S. average air temperature has risen by a degree and a half Fahrenheit over the last 50 years and continues to rise. We've had more rain coming in heavy downpours and cause flooding. Less winter precipitation is falling as snow and more as rain; there's less snowpack in the mountains and it melts earlier in the spring and sea level has risen along the U.S. coastlines. Some places are seeing much greater rises than others and similar regional differences are expected in the future. Not only have we seen these changes in all parts of the U.S., but every one of them has been documented and shown to be linked to human activities, namely the increase in heat trapping gasses caused by the burning of fuels, like coal, oil, and gas. As broadcast meteorologists, you've got a direct line to the public. You can help them better understand the links between human behavior and extreme weather. We hope that you'll find the information we present here today useful. Today our panelists will also offer suggestions on how to incorporate the report findings of this work into your day-to-day activities. First, we've got Brad Udall, director of the Western Water Assessment, a joint effort of the University of Colorado and NOAA. He was also one of the co-authors of the Climate Impacts Report. Brad will give us a short overview of the findings of our study that are particular to the Southwest region. He will also be available for questions. Next, we have Mike Nelson, chief meteorologist at KMGH-TV in Denver and the author of "The Colorado Weather Almanac." Mike has been a broadcast meteorologist for over 30 years. He's won 14 Emmys for outstanding weathercast. Mike will tell you a little bit about how he incorporates the science of climate change into his broadcast. He can also offer his expertise in how he handles science and climate change issues on the Web and in public presentations. He, too, will be available for questions. So, without any further ado, I'd like to turn it over to Kim and she can introduce Brad.

Kim Curtis:

Thanks so much, Tom. I forgot to unmute myself. Apologies there. All right. Are we ready, Brad?

Brad Udall:

Indeed, so, Kim.

Kim Curtis:

Please.

Brad Udall:

Hi. Good afternoon, everyone. My name's Brad Udall and I'm with the University of Colorado. I'm a water expert on the American West and the Colorado River. In the case of this report, I was especially involved in the editing and writing of the chapter on the Southwest and the chapter on water resources. For the purposes of this report, the Southwest region is very large and it was defined as California, Utah, Colorado, New Mexico, Arizona, and a small portion of Texas, south of New Mexico. This is a very geographically diverse part of the United States. It contains the lowest spot in the 48 states, in Death Valley, and the highest spot on Mt. Whitney. It has deserts and mountains and it's both wet and dry. It's one of the fastest growing regions in the United States. In 1900, the population was 5,000,000 and in 2009 it was approximately 60,000,000, a twelve-fold increase. The area contains some very large population centers, like Los Angeles, Las Vegas, Phoenix, Denver, San Diego, San Francisco, Albuquerque. It also contains one of the most important agricultural areas in the word, California’s Central Valley. Climate change is now under way in this area with some of the highest temperature increases in the last 30 years in the United States. In particular, in the Colorado River Basin, those temperatures increased about 2 degrees Fahrenheit over the last 30 years. The Southwest chapter has five key findings. First one deals with increasing drought. The second one with the significant changes of the land surface. The third one deals with increasing floods. The fourth one deals with tourism and effects of climate change and the fifth one deals with the special problems that cities and agriculture will face and I want to walk you through each one of those five findings now. For the first finding is that water supplies are projected to be increasingly scarce calling for a trade-off among competing uses and potentially leading to conflict, and the reasons for this are several. The first one is that we expect reductions in participation in winter and especially spring. The Southwestern part of the U.S. is especially notable because it's one of the few areas in the world where the Intergovernmental Panel on Climate Change found very high agreement on models and reduction in precipitation in its 2007 report. Part of the reason for the reduction in precipitation is storm tracks will move northward and we already think we're seeing that occurring. So, a combination of reductions in precips and higher temps will make drought especially likely in this area. These issues are not just a future problem; our rivers are already over-allocated and Colorado River is a special case of this. When the compact on it was signed in 1922, they over-allocated the waters and this is an issue that's studied worldwide. We expect declines of about five to 20% in Colorado River Basin flows by mid-century. This is also an area with some of the longest known mega-droughts on earth. Tree ring studies show, for example, a period around the year 1200 with 60 years of 20% reduction in Colorado River flow. The second finding is this: Increase in temperature, wildfire, and basic species will accelerate transformation of the landscape. Climate change is already changing landscapes in this area. For example, about 4600 square miles of pinon pine trees in the Four Corners area died off during the recent drought and 3000 square miles is now infested in Colorado with pine needles. Other states in the West are similarly afflicted. The pine needle infestation is due to three causes: 100 years of fire prevention, a natural cycle, and warming and it's important to note that climate change will interact with many existing stresses and this is a very good example of how such multiple interactions can lead to significant and undesirable changes. We expect to see total fire affected area to increase in this area and there was a great study in science in the last few years that showed post-1985 a very high correlation between increased temperatures and increased fires. The snow and desert will face changes. Invasive grass species from Africa can lead to fires in cactus terrain, an area previously thought to be immune to fire. Joshua tree and Sequoia National Parks will lose a potentially significant number of their namesake species. The Southwest is home to two of 34 bio-diversity hot spots in the world and one of these hot spots is the so-called Sky Islands of Arizona, the very mountaintops in Southwest Arizona. This is a very biologically diverse area with 500 bird species, 384 reptile species, 328 mammal species and, as temperatures rise, the area in which these species live will get squeezed. The third finding is this: Increased frequency and altered timing of flood will increase risks to people in infrastructure. Paradoxically, warmer temperatures lead to more floods as well as more droughts. A warmer atmosphere holds more moisture and precipitation intensities are expected to increase, as Tom mentioned previously. We've already seen this globally and in the U.S. There's one particular area in this area that I want to note and that's the Sacramento-Bay Delta. What issues are already known here? Many of the Delta islands are below sea level and are protected by old levees subject to failure. Indeed, there are thousands of miles of levees in the Bay Delta which could fail under heavy flooding. Studies indicate a two-fold risk of flooding events by 2050 and eight-fold by 2100. The fourth finding is unique tourism and recreational opportunities are likely to suffer. Winter sports are especially at risk. This is especially related to areas further south and at lower base elevation. Reductions in snow range from 40% to 90% by the end of the winter season at 2100. Water sports are also threatened with less water. And here I would note, Lake Mead this year dropped below the level at which certain boat ramps were useable leading to hardship by concessionaires and frustration by the boating community. We also think eco-system degradation for hikers, bikers, and others will be an issue. The fifth and final finding is that cities and agriculture face increasing risks from a changing climate. There's a tug of war among growth in cities and agricultural eco-systems over water. The cities face obviously stress issues potentially from heat waves, stressed electrical systems and, of course, water concerns. Agriculture faces some unique concerns and, of course, many people think heat stress and a need for more water but there's another interesting concern, perhaps paradoxical, specialty crops like apricots, almonds, artichokes need a certain amount of chilling each winter to maximize production. We've already lost chilling hours in the last 50 years and we will lose more in the coming century, making cultivation of some crops problematic. In conclusion, because of declining precipitation and increasing temperatures, I believe other than Alaska, the American Southwest is the area in the United States most threatened by the impacts of climate change. I'd be happy to take your questions at the end of the call.

Kim Curtis:

Thanks so much, Brad. Finally, we're going to hear from one of your colleagues, Mike Nelson. Mike?

Mike Nelson:

Thank you very much, Kim. And thank you for being a part of this conference call. As a familiar voice of science in public, the role of television weathercasters is important in getting the message out about global warming and I want to offer some examples of analogies to present this topic, like examples of things we've done here in Denver, and offer a few responses to the oft-used arguments of climate change skeptics. It seems the topic of climate change has become as much political science as it is physical science and, in that light, there's a seemingly large controversy about what is happening and to what extent mankind is helping to cause some of the changes. But in the strict world of truly peer-reviewed science, the degree of controversy is not as great as some of the politically driven organizations would have us believe. The majority of climate scientists are in agreement that the overall warming of the planet has been caused in part by mankind. This warming, of course, due to the increase of greenhouse gasses, such as CO2, methane, and CFCs. There is a lot of discussion, especially on talk radio, about the fact that the sun has by far the largest impact on our climate and the sun has certainly not been overlooked. The periodic changes and solar output and orbital changes are taken into account in the climate studies and climate modeling. Some scientists feel that the increase in CO2 will be offset by the ability of plants and oceans to absorb this gas and, in fact, some experts believe that the increase in CO2 will be a good thing, improving crop yields and making more parts of the world arable to support crops. At the same time, that warming may cause more severe droughts, as Brad has mentioned, in key agricultural areas and there's the question about which plants will benefit the most. Will it be useful crops or weeds? Now, a comment that is often heard about CO2 is that it's just a tiny fraction of the atmosphere. I just got an e-mail today about that one and it's less than three parts in 10,000. But my response to that is just because CO2 is a trace gas does not mean that it's not important in the equation. Small amounts do matter. I weigh 200 pounds and it certainly does not take 200 pounds of arsenic to kill me. It's often noted that the greenhouse effect is normal and natural; in fact, if not for the greenhouse effect, the earth would be about 60 degrees colder, a lifeless ice planet. The problem that we face is the delicate balance of temperature that may be upset by a change in atmospheric chemistry. One of the best lines that I've heard about our climate is that climate is like an angry bear. We keep prodding and irritating it and the results will likely be both severe and unpredictable. You hear an awful lot of comments about unusual local weather events, such as snow in Las Vegas or in other southern areas. It's important to understand that short-term weather is to climate as one play in a football game is to the entire NFL season. For example, extreme cold snow that was experienced in Central United States during the middle of December last year, while Colorado and adjacent states were shivering, Fairbanks was enjoying a very mild winter. When that chilly polar vortex shifted back to the north, Fairbanks is very cold and Colorado is back in the 60's in January. More recently, the weather this past summer was indeed cool and wet in Colorado and surrounding states. It was very hot and dry in the Pacific Northwest and Las Vegas had their hottest July on record. It's often quoted that 1998 was the warmest year and that global temperatures have cooled since that time. This information is misleading. In 1998, the world climate was influenced by one of the strongest El Nino events ever recorded and this pool of very warm Pacific water bumped global temperatures higher. Until recently, the Pacific was in the midst of a slight La Nina, cooler sea surface temperatures, and these periodic warming and cooling episodes need to be taken into consideration in the overall global temperature trend and they need to be properly explained to the public. Many of the skeptics of anthropogenic climate change are not primarily trained in atmospheric science. They often have backgrounds in other disciplines, such as physics, geology, or economics. Certainly well-educated folks but analogous to asking a climate scientist where we should drill an oil well. I think that it's important that we make this distinction when asked questions from the public about climate change and differing viewpoints. It is certainly good scientific practice to have a healthy discussion but, again, we have to come back to solid peer-reviewed science. Now, one of the things I really want to stress is that there's so much bad news in our newscasts each day, car crashes, murders, global debt, all kinds of problems. I think some times our viewers grow weary and dispirited about the future and, in that light, I think it's very important that we impress upon our viewers the positive results that can come from addressing global warming. Regardless of the degree to which, and pardon the pun on that, mankind is causing the changes, we will be needing to change the way we power our future. And the West United States has so much potential for development of renewable energy, especially wind and solar. I urge my fellow weathercasters to report on the benefits of renewable energy development, environmental, and economic terms and in regard to national security, weaning the United States from the dependence on foreign, sometimes hostile, sources of energy. Positive stories about new research in renewable energy are uplifting and they are hopeful and we'll have to innovate our way out of this climate crisis. There's nobody who wants to go back to living in a cave; we all like our computers and our flat screens. So, we have to come up with stories and ideas and developments that give people hope. If you have innovative ideas, put them into your weather centers. For instance, here at KMGH, we were in the midst of the traditional radar wars a few years ago. You know the drill; my Doppler can beat up your Doppler. But rather than get into the power struggle of the battle of the megawatts, we took a different approach. We teamed up with NREL, the national renewable energy lab, and added solar panels to our radar site. We did the research to determine the amount of energy the radar would use in a year and then placed enough solar panels on the radar tower to not only power the radar but also send extra energy into the grid. Now, we promote our radar as the solar Doppler, the environmentally friendly radar that puts no greenhouse gasses into the atmosphere. You can develop hand-outs and educational features that explain climate change in easy-to-understand terms. It's not always possible in the course of a 3-minute weathercast to devote much time to global warming but you can use the Web, produce news stories, and create handouts for the public. I've personally written two books on Colorado weather and have a chapter in each detailing climate change. Now, a book is a big undertaking, but a small easy-to-understand brochure can be developed with a little effort and it's a great addition to your school talks. If you need assistance in creating something like this, you have some pretty good resources available right here on this call. You can also check in with NCAR, NREL, or perhaps your local university for some very good materials. In addition, I've hosted several weather seminars for the public. These are free events done once or twice a year and we hold them in places such as a hotel ballroom or at the Denver Museum of Nature and Science. These events can cover topics such as severe winter weather or tornado chasing, but I've also done them on climate change and brought in several of the experts from NCAR. Typically, I have four or five experts to each give a 20 to 30 minute presentation and then take questions. We average about 200 to 250 people at these seminars and they've been very well received. So, if you have local climate scientists in your area, it offers them a great opportunity to get the latest information out to the public. And, by the way, it also looks really good on your AMS and NWA seal renewal. Whether the weather is changing all by itself or more likely that we're helping to speed the change in our climate, we're going to have to learn to adapt in order to survive and to thrive. We shouldn't shrink away from this challenge but, rather, embrace it and use our intellects to seek new and better ways to produce, use, and conserve energy and protect the environment. My weathercasters, as highly visible sources of science information, I hope that each of you will help in this cause.

Kim Curtis:

Thank you so much, Mike. I think we're ready to open it up to questions and answers. Mike, would you go ahead and ask the first question?

Mike Nelson:

I'm going to put this out to both to Tom and to Brad and it really sounds, especially from Brad's presentation, that the U.S., the Southwest, is going to get perhaps the worst, in your opinions, what is the best way, the best course to mitigate? Should we try geoengineering? Should we be doing water desalination, changes in forestry and agricultural practices? What are the main things that we can tell the public that we should be doing?

Tom Karl:

Mike, this is Tom and I'll let Brad answer. I think at least from our perspective what I think our job is is to alert everyone as to the risks that we will be embarking on as time progresses with continued increase in greenhouse gasses and be able to do what I call "what if" experiments. What if you try a geoengineering approach? What if you did desalination? How much water might you be able to alleviate out of the reservoirs, as opposed to recommending specific solutions. Because in the end, I think the solutions that get adapted will have to have considerable buy-ins from those individuals or organizations, states, and localities that will operate them. But, Brad, you may have some other thoughts.

Brad Udall:

Well, I think it's important to note that this report, that's the highlight of the call today, was not at all about mitigation. It was really about the impacts and, in fact, we were really precluded from talking about mitigation and those two areas, while obviously linked in the science communities, are sometimes separated. So, this report was really about the impacts and, within it are some adaptation strategies, which are going to have to go on regardless of what we do about greenhouse gasses. There used to be an argument, well, we're either going to adapt or we're going to mitigate. And, in fact, we're going to do a lot of both because there's a lot of embedded warming out there right now if we stop emitting greenhouse gasses. To answer your question, Mike, a little more directly, I'm a huge fan of energy efficiency and I describe this as mountain climbing. And, when you go climb a mountain, you do it one step at a time and frequently the easiest part is right at the beginning. Right? It's nice and flat and that easy part in the mitigation world is energy efficiency. And I'll tell you at my house in the last five years, we've cut energy use down by 30%, by changing to compact fluorescence, by changing appliances out as part of a remodel, by doing better installation, 30%. And my neighbor, I got him excited about this, he cut his energy use by half. He was a pig to begin with but he cut it by half. So, there's a wonderful opportunity with energy efficiency.

Mike Nelson:

That certainly is a low hanging fruit, for sure. That's the ones everyone can partake in pretty easily. Can't necessarily put a windmill in your house, at your home, but you can cut down on your energy use.

Brad Udall:

Yeah, I have a cool little device called a Kill A Watt. It's about $30 and you plug it into the wall and you plug in any appliance, other than a 220 appliance into it. It will tell you exactly the energy usage, both in wattage, that is the instantaneous usage as well as the kilowatt hour usage over time. And it gives you a really good idea of trying to figure out, okay, what in my house is burning energy?

Mike Nelson:

So many of these vampire appliances are running all the time. If we can cut some of those down and just shut them off when we're not using them.

Brad Udall:

Yeah, but I'll tell you, most of the vampire appliances are about one watt. If you do the math on that, it's about ten kilowatt hours a year; the average household is about 10,000 kilowatt hours, 1%. The vampire loads for the most part are really smart. It would be great if they didn't exist, but what you really want to look for are the huge things that use energy. Electrical dryers, for example, are high on that list and, if you can cut that out, you've done something significant.

Operator:

Very good. Okay, thanks for your question. At this time, we will open up the floor for questions from the callers. If you would like to ask a question, please press the "star" key followed by the "one" key on your Touchtone phone now. Questions will be taken in the order in which they are received. If at any time you would like to remove yourself from the questioning queue, please press "star two". And, once again, to ask a question, that is the "star" key followed by the "one" key.

Kim Curtis:

Mike, while we wait for people to queue up, would you mind presenting another question that folks might be interested in hearing the answer to?

Mike Nelson:

I think that, Tom, so often, the one that I get when I'm out talking to the general public is just this idea of we're only looking at about a 30-year fix on the sun with satellite information and so you go back to the sun, obviously the primary driver of the amount of energy the earth gets, 99.9, or whatever it is. And so, how much change in the sun versus the CO2? I mean, how would you best address that?

Tom Karl:

Yeah, that is true. We have been measuring absolute measurements from using satellites to look at the variations from the sun and, of course, you can see the 11 year sunspot cycle reflected in the amount of energy coming from the sun. We've actually tested this in models to see if we could detect much of a variation in global temperatures over that period and it's very, very hard to detect. There's been some studies indicating there may be some effect there, but it's all in the order of a few hundreds of a degree Celsius in the amount of warming that we've seen over the last 50 years is in the order of more than half a degree Celsius. So, if you go back to the turn of the century, it's up to seven, eight, nine, tenth of a degree Celsius. Clearly, the sun has an influence in global climate. The difference here is that the rate of greenhouse gas increase is overwhelming any small changes that we might see in the sun. There's actually maybe a slight decrease over that 30 year period in the amount of energy coming from the sun but still we've warmed up substantially and that's because of the increase in greenhouse gasses. If you go back over longer periods of time, clearly we see something called a Meander Minimum, back in the 17th century, people look at sunspots and there's been some indication, this has been validated by models, that we had a cooler period of earth's history and that seems to be the leading candidate. But going much further in time, the change in the orbital configuration of the earth around the sun where the amount of energy from the sun in the Northern hemisphere versus the Southern hemisphere changes and the amount of energy in the seasons changes. Those seem to be important drivers for the waxing and waning of the Ice Age.

Mike Nelson:

Correct.

Tom Karl:
 
Again, in the models, many instances we can't have the ice built up in retreat unless we build in a carbon dioxide feedback. So, even in that case, the effect of greenhouse.

Mike Nelson:

I also touch on the speaking of that, that the other one that I get a lot of pushback on is, well, if you look at carbon dioxide is following the warming trend by seven or eight hundred years and I know there's some good responses to that but I'd like to hear it from yours.

Tom Karl:

Yeah, that's one of the concerns we have. We know that as ice melts much on the way the potential relief of additional greenhouse gases has been frozen into both the frozen parts of the ocean, along the coastlines, and also in some of the bogs, for example, on the High Arctic, in Russia. These then as temperatures continue to warm, melt and have a potential to release substantially more greenhouse gases in the form of methane and carbon dioxide into the atmosphere. Right now, it's very hard to know exactly what the potential is for additional release of greenhouse gases. But this is one of the concerns of, you mentioned earlier on, about this grizzly bear and you have these unpredictable but potentially very strong atrocious impacts that you can't say for certain will occur but the potential is there and we know from past history there is a feedback from the carbon dioxide and methane already trapped and frozen soils.

Mike Nelson:

So, it's a positive feedback in that as the climate warms naturally, more is going to be released just beyond what we can measure from human-induced.

Tom Karl:

Exactly.

Mike Nelson:

And we know it's human-induced by measuring, is it the isotopes of carbon that are different from burn fields?

Tom Karl:

Yes, exactly. So, we can tell whether the additional carbon dioxide when we do our flask monitoring is from natural sources or how much of it is from human-induced sources.

Mike Nelson:

Kim, do we have any calls on at the present time? Questions?

Operator:

There are no questions at the present time but, just as a reminder, if you would like to ask a question, please press the "star" key followed by the "one" key on your Touchtone phone.

Mike Nelson:

Let me, both Brad and Tom, let me just briefly go back, I have some people in our climate group here in Denver that really raised the flag of geoengineering and are there really any practical ways that, given that we're probably not going to be able to decrease the amount of carbon easily, I mean, certainly we can look at sequestration but are there any practical things looked at in terms of adding aerosols to the atmosphere or somehow making it more reflective in the pole as we lose the ice cap? Is there anything practical out there?

Tom Karl:

Well, there's a statement by the American Meteorological Society on geoengineering, which urges a lot of caution and a lot more study. Geoengineering may not be the solution to curb global warming. One of the problems that we have is really to understand the regional impact, introducing sulfates into the atmosphere, putting iron filings into the ocean to try and increase its ability to try and absorb carbons from the atmosphere.

Mike Nelson:

I heard that one didn't work because, what was it? The plankton ate all the iron or something and it sank or something and it didn't work out.

Tom Karl:

Yeah, well, and there's small scale experiments and large scale experiments and the unfortunate thing is you're playing with fire here. Another possibility people talked about is going up about a million miles from the surface of the earth, putting in mirrors in space to reflect some of those solar readings.

Mike Nelson:

I think that was in National Geographic a month or two ago. They had a big illustration on that.

Tom Karl:

Yes. And so there's a number of solutions here. The part that the AMS, American Meteorological Society, has urged us to consider is this would be advertent as opposed to inadvertent climate change and we're not exactly sure what the ramifications would be. We're not 100% sure why we have 80 or so hurricanes on the planet and, if we start tampering with regional facts, whether that's going to be more or less. So, there's a lot of question marks.

Mike Nelson:

Brad, on the topic of desalination, I mean, as we're facing these issues for the Southwest, is that a realistic approach maybe to, because obviously if nothing were to change except the population increase, we have severe concerns for water? We're draining the Ogallala, it doesn't even get to the Gulf of California. The Colorado sinks into the hot sand. I mean, when people ask you about it, what do you foresee in the next 50 years?

Brad Udall:

No, that's a great question and desal will play a small part in this, I think. Desal, particularly energy efficient, and I think one of the daunting areas and, in fact, we cover it in the water resources chapters, the connection between water and energy. You need water for almost, well, 80% of our energy right now, is thermoelectric and most of these thermoelectric plants use some sort of water cooling. And the flip side's also true, our water providers use terrific amounts of energy. And so any solutions that involve either the energy side or the water side, you can consider the flip side of the equation. All these solar thermal plants, for example, that people are talking about and the Southwest American deserts need a water supply and we don't necessarily know we have it. In the longer run, what do we do here? Well, I think one thing I think we need to think long and hard about is cooperative agreements with agriculture. Agriculture uses something like 70 to 80% of water in the American West and it typically has a senior right to that water because of historical precedent. It was here long before the cities were. And water law in the West supports that precedence but you can see when push comes to shove, you can follow crops but you can't follow houses. And so we need to begin to have better arrangements with agriculture for these cases of extreme drought. I think that's the very obvious solution that's going to come about, like it or not. In some parts of the West, agriculture's pretty well valued; in other parts, like California Central Valley, this is a tremendous resource to the world food production. And, if you think about cutting back food production there because we need the water elsewhere, is not a particularly good choice.

Mike Nelson:

Any good winters like we've managed to be lucky about here in Colorado

Brad Udall:

Well, you know, can't you see Lake Powell refilling? I'm not so sure you're going to see Lake Mead refill. It's down 110 feet right now from its height and because of increasing water usage in the lower basin and the way the Colorado River compact works, there's a good chance it never, ever fills and they continue to have to deal with fairly low reservoir levels down there. And the City of Las Vegas right now is scrambling to get a third intake into that lake, which would take water out of the very, very bottom.

Mike Nelson:

I guess, Tom and Brad, are you optimistic when you look ahead to the next, say, 30 to 50 years? Tom?

Tom Karl:

Well, I tell you, I think I'm optimistic that we certainly will have a better understanding of what it is we're doing to the planet's climate. I think it clearly is going to be a challenge to ensure that the populace understands what's at stake. And so I think our challenge is really to try and convey the information we have, that we have some certainty about, to not only the citizens of the U.S. but around the world and they are in the position to be able to control their own destiny in many senses. So, I'm optimistic that humans always, in the past, have been able to do the right thing.

Operator:

Okay. We have a question from Monica Woods with Sacramento, California KXTV.

Monica Woods:
Just the discussion that was going on about the Delta and there's a lot of legislation trying to be pushed forth as far as restoring the Delta and I'm not sure who was mentioning that they did part of their report, that being one of the most susceptible areas to be affected by potentially the climate change. What do you see as the effects of the climate change with the Delta? The water's going down affecting them, the flow from the Sacramento, the American Rivers, into the Bay area, and the big debate right now is, believe it or not, not so much the crops, it's more the fishing. And how do they battle that out in legislation?

Brad Udall:

Monica, I was the one, this is Brad, I was the one that talked about the Bay Delta, the number one water train wreck in the United States right now. And I know the Deputy Secretary of Interior, I think, is spending close to full-time on this issue. The Delta has a whole series of problems and one of our key findings for the whole report is it isn't just climate change that's at work here. There's all these other stressors going on. And, in the case of the Delta, you're going to have sea level rise, you've got a flood issue, you've got a drought issue right now, and you've got endangered species issues. On top of that, the California budget crisis, probably about six other things in the Delta right now. And I wish I had good solutions for you but I guess I would tie this question to the previous question. Are you optimistic? And it isn't just carbon that's the issue right now. Of the many so-called global biogeochemical cycles, i.e., elements or molecules that are involved in both biology and abiology rocks, carbon's one of them, nitrogen is one of them, water's a third one. All three of those are, to use a non-scientific term, out of whack right now and how we fix those in the West, particularly are going to be real challenges. Perhaps we could all get some hope out of the Klamath Resolution, which took about 10 years and, just last week, they announced that they finally have a solution amongst the native tribes, the endangered species issues, Pacific Corp., which owned the dams, the national wildlife refuges, I'm sure, the farmers. Ultimately, they're going to remove some dams on the Klamath by 2020 and they think that's going to clean up a whole bunch of problems on that river. That isn't the solution for everywhere but it came about because a lot of parties sat down and talked for years and it was really difficult but they came up with a solution. And that's what Americans are really good at, I'll tell you. I mean, we sit down and generally talk about our problems and that's where, I think, the hope will lie.

Monica Woods:
But do you think with the people doing a better part in helping the environment that things can gradually come around for the Delta or is this something that is so impacted right now, that regardless of what we do, we're not going to make it worse but we're not going to make it any better? And we need to do something to do an intervention at this point to bring it back to where it needs to be.

Brad Udall:

Well, I mean, the big issue right now is whether or not you're going to build a peripheral canal, right, which is a multi-billion dollar project, previously voted down by the voters, I want to say in the '70's. Previously hated by the environmental community and now looked upon with some favor at least by some environmental groups as a potential solution. I don't know enough about the Delta. The Colorado keeps me busy enough but, I'll tell you, it is, and you know this, that they are really complex problems.

Monica Woods:
I'm sorry. I'm home right now with a crying child but I'm still listening. [Laughs]

Brad Udall:

I wish I had better solutions for you but I know a variety of the folks in the California Department of Water Resources, the environmental community out there, the water providers, I mean, Metropolitan Water District in Los Angeles has done a very good job of managing its way through very severe reductions and flow through the Delta right now and they're working on a whole lot less water than they ever have. And I suspect this is something we're going to see in the future. I mean, if it isn't the Delta, it will be the Colorado River, which is a part of their system, or the Olanche Valley, which is another part of their system, or local ground water, which is also a part of their system. Water management is really entering a new era here and that era, I think, involves very new ways of thinking about water management because the past is not a guide to the future right now.

Monica Woods:
Right. Well, thank you.

Operator:

Okay. Thank you for your question. And just as a reminder if you would like to ask a question, that is the "star" key followed by the "one" key on your Touchtone phone.

Kim Curtis:

I think we're about to lose Tom Karl.

Tom Karl:

Yes. Thanks, Kim. I do have to run but I certainly enjoyed it and really appreciate the time that everyone took to listen in.

Kim Curtis:

Thank you.

Mike Nelson:

Thank you, Tom. We appreciate you guys bringing this together. I think it's important and I hope we can continue to do some of these in the future.

Tom Karl:

Thanks. Thanks, Mike.

Brad Udall:

Thanks, Tom.

Kim Curtis:

I want to remind the rest of you that an audio recording of this call is going to be available at the website, weatherandclimate.net shortly, very soon, and then a transcript will follow in the next couple of days. This site also has all the recent U.S. Government reports on climate change as well as additional materials, such as downloadable graphics and links to regional fact sheets. I'd also like to recommend that you check out the Global Change Research Program Website. That site also includes downloads of the full Climate Impacts Report and the fact sheets for the various regions across the country plus more information from the GCRP and you can find them at www.globalchange.gov. Thanks again to all the participants as well as the panelists. I hope everyone has learned some valuable information today.

Mike Nelson:

Thanks. It's a pleasure to be on.

Brad Udall:

Thanks, Kim.

# # # #

