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Bryan Burden: I enjoy doing Christmas parades, because then we went back to the studio and we cut it all, and you know, faked it. [laughs] But we can re-do it if we needed to
Andrea Polli: So, I wonder if I can ask…

BB: Yeah, I’m sure they won’t mind.

AP:  [unintelligible] people have conversations [unintelligible]
BB: I requested it, I said (???)

AP: I don’t’ want to get in the way of anybody, but if it’s easier.

BB: We’re setting it up, we hope the phone doesn’t ring 42 times.

AP: Right.  Rolling.  Can you tell me your name?

BB: Yeah, I’m Bryan Burden

AP: And where are we right now, Bryan?

BB: We are in McMurdo, Antarctica.

AP: Ok. [laughs]

BB: [1:00] It’s a beautiful place down here, lots of great sites and lots of neat things to see and do.

AP And what is this place?

BB: This is the main hub for operations for the United States Antarctic Program.  Pretty much every aircraft flies down to this point and then spreads out across the continent to various areas where scientific research is going on.

AP: And what does this office in particular do?

BB: This office is the weather office.  We’re in charge pretty much of every aircraft that comes down, all the aviation aspects of the weather forecast for those pilots, starting in New Zealand all the way down to here.  And then again, spreading out across the continent to various camps for each research, and all the way to the South Pole, and even Palmer Station on the other side of the continent.

AP: This space takes information from all those different places?

BB: Yes it does.  We have limited observations compared to what you would see in the United States.  In the United States you might see 1000 observation points, here we may have 100 total.  And so of those are actual observers who are doing that, and some of them are equipment that are actually doing it. [2:00]

AP: What kind of equipment?

BB: We have remote sensors, some are operated by the sun (solar, obviously), some have batteries that are operated, and they send in information anywhere from every 15 minutes to once an hour.  And it gives us various information, such as wind birds can give us the wind speed, directions.  We can get—some of them have ceiling-height indicators and can tell us how high the clouds are going to be.  And then you have temperature and dew point, some of the same things you get of most sensors.
AP: What are these ceiling-height indicators?

BB: Basically it bounces some kind of beam off the bottom of a cloud that’s there and tells me how high the bottoms of them are.  Very important to the pilots because if their ceilings are low then they have poor visibilities, poor vision when they come in at those levels.  And they want to know how high the bases are of those clouds to come in when they land.

AP: So how many of those automatic weather stations are out there?

BB: I would say here in the local area around McMurdo we will have anywhere from 20 to 30 that are active, and then all across the ice shelf, the Ross ice Shelf, [3:00]which is basically most of the area between here and heading towards the South Pole, we probably have a total of 75 maybe that are pretty much active all the time.  And various groups use those, so Wisconsin is one of the colleges that puts out those sensors.  We have some of our own local ice sensors in the area, too.

AP: And you also mentioned human observers.  What is that exactly?

BB: Right, well, especially here in McMurdo because we have three airfields at any given time we might be running two of those, we have actually weather observers out there who visualize what they see.  They see the clouds out there, they give us what the visibilities are based on what they’re seeing.  Temperatures, winds, things like that.  We have observers at the south pole and we have observers that are not quite as trained but they have a good idea of what’s going on out at the camps.  And so you kind of add that all together and you get another good 10 observations at least.

AP: I’m just going to stop a second and see if I can maybe close a door a little bit [4:00]…Ok, so we’re talking about the weather stations around McMurdo and in Antarctica.  So you’ve got all this information that’s coming in—you’ve got information from the weather stations, you’ve got information from weather observers.  Where does this information go?

BB: Well, overall, it eventually comes here to McMurdo and then eventually gets sent out to some of the colleges like Wisconsin and some of those others, and it tends to be put on to different formats where we can find it and get it from there, but mainly it comes straight in here to McMurdo.  Most of it anyway does.

AP: And how does that information then turn into a forecast?

BB: Turns in a forecast?  Well, the big models that put out information or forecasts for the continent itself—they’re called the AMPS Program (???) basically—and the AMPS Program gathers in all that information and puts it into its model, just like the models we have back in the United States.  We have one here for Antarctica, and that model then twice a day puts out information [5:00] as to what it thinks that the forecast is going to be.  My job is to take that, manipulate it, try to find out what’s going to be happening at each place, and then put out a forecast from that.  So all-in-all it starts off as a big wide, broad area of information pushed into a tiny little spot.  And that comes out and the model tells you—gives you a good idea of what’s going to be happening.
AP: So let’s talk about these models.  Is this something that’s taking information from all over the world, weather stations, and then coupling that with physical model information?  Or is this something that’s just taking the Antarctic information.

BB: This is mostly taking the Antarctic situation, but since it does cover a broad aspect, it does cover all the way back up to New Zealand, South America, areas like that; those are incorporated into the system too.  But again, with less information here we’re not getting quite as much as we would in other places, it makes it a  little harder for the model to hit what it’s supposed to be hitting, and it makes it [6:00] harder to forecast.

AP: And how does information about Antarctic weather or occurrences in the Antarctic atmosphere play into understanding the global situation?

BB: Well, the model itself gives an idea, and of course there are long-range models that show climatology, and all this information is pumped into that to try to help out with any global warming or cooling or anything that’s along those lines.  So the scientists will take a good look at that and try to figure out what’s going to be happening over the years and years and years that this information has been coming in.  And each year we seem to be getting bigger—a couple more maybe sites are out there that give information, maybe we start to do more upper-air soundings that we start to see occasionally.  And all that information is added in and it just makes the model better and better.

AP: DO you think that it will ever be possible to have perfect weather predictions?

BB: Right now I would say no, that’s probably something that never will happen.  Unfortunately we’re in the [7:00] business where 80% we’re right, but 80% of the people remember the time that you’re wrong, or that 20% of the time that you’re wrong.  So no, probably not a perfect forecast out there, but it’s going to be pretty close, and even in the 20 or so years that I’ve been in the field it’s gotten better and better each…probably each year to every five years or so.

AP: Why is it that you say—does it have to do with the kind of chaotic nature of weather that you’ll never be able to have a perfect prediction.

BB: Yes, I would say we definitely have to go along with those lines.  The physics is there—we know what it’s supposed to be doing all the time, it doesn’t always do the same thing.  And you’re sensors are not perfect either—sometimes you get erroneous readings from those.  And especially here where you have limited sensors, it makes it even harder.
AP: What’s special about the Antarctic weather situation, what’s interesting about it to you?
BB: Well, they call it the coldest, driest, and windiest place on Earth.  You’ve probably already seen that.  And there’s a lot of little nuances to this place that you really don’t realize until you’ve been here [8:00] a couple seasons.  There’s a lot of topography that really needs to be taken into consideration even thought it seems like it’s flat and white everywhere, it’s not.  We’ve got the Trans-Antarctic Mountains that cut thought the continent.  So there’s a lot of things, small things, that make for different changes in each system—anything from high winds to no winds depending on where you’re at, and it could be only a mild difference, and you could have 50 knot winds or four knot winds.
AP: So just on this monitoring idea, in your experience—I just find it really interesting that there are these automatic machine-bases weather monitoring systems, and despite them being so high-tech you still have human beings on the ground monitoring the weather.  Can you talk a little bit about that and why, how that works?

BB: I think if you really look at it with the aspect, even with the automatic equipment [9:00], except for some of the sensors out here you really need someone to keep an eye on it to make sure it’s giving you good readings.  Well, if you have a person out there, the pilots have a good feeling that they’re actually seeing what it is.  There’s some limitations on some of the sensors, too.  For examples, it’s only going to read what’s right above what the sensor is, it’s not going to read what’s coming in from the west, it’s not going to read what’s coming in from the east, it’s not going to see those changes.  Yes, you’re going to get the data, the rapid temperature changes, that kind of things.  But some of the other things, the automatic equipment has some flaws.  So that’s where our people make up the difference and that’s why they’re at the main airfields, so the pilots know they got a backup.  Both things are at each airfield, so they know they have a good solid forecast and a good solid observation when they come in.
AP: And do you think one day they’ll be automatic weather stations that can equal what human observers can see and predict?

BB: It depends on the equipment itself.  Down here: very harsh continent, very harsh weather, hard for the equipment to stay up all the time.  They’d constantly be going down and checking them [10:00].  With a weather observer, you don’t have to do that.  You bring them in; if they’ve got experience they’re going to be really good.  They can look at a cloud and tell you how high the bases are—most of them can.  Your very good, experienced observers can do that.  So you got to give and take on both sides of it.  Eventually somewhere down the road I’m sure everything is going to get better with the sensors and it’ll probably go all sensors I would think eventually.
AP: Do you think there’s something—you know, I’ve worked with a lot of meteorologists and stuff and one thing they say is that some meteorologists are just better at predictions than others.  And I wonder if you have any thoughts about what makes someone somehow better able to predict.

BB: Well, I think a lot of it has to do with your experience of what you’re doing.  Of course, most of us here already have at least five years of experience on a counter (???)—that means we’ve actually been forecasting weather for that period of time.  The more you do anything you get better at it.  If you’re in the scientific areas of meteorology, you’re just not doing that.  You’re looking at numbers [10:00] and doing climatology, you’re not looking at forecasting.  And that’s where the big difference is I think it is.  And you’re right; some people just have a knack for it.  They can sit down, look at some numbers, and say “I think this is going to happen instead of what it’s looking like.”  And that really does come probably more from experience, especially in Antarctica where there’s very limited people here, very limited forecasters to really talk to that have done it.
AP: Do you think that there’s—one experience that I had was talking to people that were tornado hunters.  So they would go out and, even thought they have all this great data, they’ll go out and experience it in person.  Do you think there’s a value or information to be gained for a meteorologist to go out—I mean, here you are, rather than being in an office somewhere in Washington D.C. you’re here in Antarctica doing it.  Do you think there’s a benefit to being in this space and experiencing the weather physically?

BB: Yeah, I think so.  Yes, it’s a beautiful place, it’s great to come and see for on [12:00], but you just don’t those nuances sometimes.  Once you’ve done it for a year or two you easily can go somewhere else and forecast the weather in different places.  The models become a little bit better in places away from McMurdo that don’t have quite the topography—that makes it a little easier too.  But you can’t get away from actually coming down and seeing the wind blowing at one day 20 knots and nothing happens, and the next day it’s 20 knots and the visibility is a quarter-mile outside.

AP: Something that’s kind of unusual and not your normal weather.

BB: Yeah, exactly, you don’t see those things sitting up in a chair up in the United States.  Charleston is where we do most of the forecasting for the remote facility, and you jut don’t see those kinds of things.  Cameras are getting better—we can have camera shots which can help out too for those remote facilities. But over all that first or second year it would be nice to get that person down here so they can actually see the weather themselves.  

AP: Ok.  Let me just stop here. [13:00]
BB: No picked up (???) is easy.

AP: Right, I think that’s probably one of the things—you know, how it’s kind of a matter of life and death, really, when you’re dealing with the weather down here.  And that’s something you don’t usually hear about.  I wonder if you have things to say about that.

BB: Yeah, we can get into that.  Oh, I didn’t realize the light was on [laughs].  Yeah, another big problem that we do have down here is communications.  HF radio is one of the highways that we usually use to get in contact with the South Pole and different areas and even sometimes with the pilots. And they even have backups now with (???) satellite phones in most of the aircraft but they don’t always work, they’re not always perfect.  So if your aircraft is coming in during bad weather and he has no idea that that’s coming in, this can be a very high-hazard area for them.  Going into the South Pole, going into McMurdo, even coming from New Zealand back down to here, they have a PSR forecast, which is basically a point of safe return [14:00].  If they get to that point and the weather is bad they turn around and go back because there’s only one or two places they can land down here.  So if we can’t get a hold of them for whatever reason, this may be a requirement for them to turn around because they haven’t heard anything about the weather or they know it’s already poor and they’ve not got some kind of communication backup.  So communications is important.  It can go down here in McMurdo, it can go down in New Zealand, it can go down in the United States: all three places could causes so havoc here on the continent.  And that’s safety for people who are flying the aircraft and for people who are on the aircraft.  Very important to us.

AP: Does the activity happening in the ionosphere have something to do with communications?  That was my understanding.

BB: Yeah, occasionally, we’ll have problems with sun spots or sun solar flares, and that will create havoc especially with the HF.  That type of capabilities—and they’ll just loose their radio for a while.  Also, we may have to back up with iridium (???) or some other aspect. [15:00]
AP: But that’s no something you guys are able to monitor with the soundings or anything?

BB: Oh, there’s a global place that does put out ratings on that and we will get those from time to time, yeah.  But we don’t actually forecast those here, but we’ll let them know if there’s a problem once we find out about it.

AP: Cool, so there’s another thing I want to talk about with you.  Oh, yeah, so it seems like weather-wise, the fact that you can have planes like during winter—have you ever wintered?

BB: No, I have never wintered over.  My wife wouldn’t like that.

AP: Because you’re stuck here for what, five months?

BB: Yeah, from the end of February to August, at least.

AP: So can you just describe for me the weather system that makes it impossible for planes to be coming in or out?  That’s pretty unique I guess.

BB: Yes.  One of the main problems obviously with one of the main aircraft that comes down here, [16:00] which is the C-130, is that it has temperature restrictions, and -50 degrees Celsius is its temperature restriction.  And they had problems with hydraulics and other things, so they’re very limited in that area, say if it’s -50 to -52, very limited to what they can do and what they can’t.  Well, during the winter a lot of times here the temperature is -40 to -50 in McMurdo, so it would be a problem to try to get an aircraft in here, say in the middle of July or June when it’s real, real cold.  Now the C-7 aircraft have helped out a little bit with that because their aircraft are a little more equip for the colder temperatures, so they’re able to get down here say in August, which is (???) timeframe.  And they can come down here some colder temperatures, and a lot of times again here at McMurdo we can get temperatures -40 on the basis during that timeframe. So they’re a little warmer, a little easier.  Trying to get maybe to the South Pole might be even harder than that, because their temperatures are definitely below -50 in say June, July, August.

AP: So they’re locked in too, even in wind fly (???)?

BB: Yes, definitely. [17:00]
AP: Wow.

BB: At this point.  Now, different aircraft can do different things. It’s getting a little bit better, even some of our twin-otter aircraft, the Baslers (???), they’re capable of go down to -54 I believe it is, so they can get in a little bit easier than the C-130s and then the C-17s.
AP: Can you tell me a little about—you mentioned that you have 20 years experience working and seeing things change, can you tell me a little more about kind of the things that you’ve seen change?

BB: Well, then we first started out—this would have been back in the early 80s, a long time ago—everything was teletype driven.  It wasn’t computer driven, it was teletype driven.  We got all our information pumped into a machine that punched it out on teletype.  Maps were burned on an actual piece of paper that came out of equipment that was done sometimes over the radio, and there were lines that were sent in for each of those.  I think by the late 80s we were starting to get pretty much all computerized by that point, and by the time we got into the mid-90s [18:00] everything was computerized, it didn’t matter what it was.  And everywhere you went, it didn’t matter if you were military background (I was a Marine), if you went to the field we still had computers there, we still did everything that was via some type of computer to get a satellite picture, some type of computer to get your forecast information, and some type of computer to get your observations from your observers who were out there.

AP: And how did the pictures change your whole perspective on being someone who was trying to figure out what was happening?

BB: Well, the picture itself—of course this was an infrared shot—and the picture itself just gives me a good snapshot of what’s going on out there at that time.  It can tell me things from the bright white areas are your higher clouds, to the darker areas which you can see in here which are generally your lower clouds.  That’s on your infrared shot, and of course if I didn’t have the satellite shot I wouldn’t be able to see what was going on out here.  The sensors would be able to tell me wind directions and temperatures, some of them might be able to tell me the base level of a cloud that’s out there, but without this picture—I could do an entire forecast with this satellite picture [19:00], but without it, it makes it much, much harder to rely on a model that may be six hours off in this direction or 12 hours off in that direction.  This satellite picture helps me enhance that forecast even better.  If I see something moving through the area, say at 15 Zulu (???), if I look at the satellite picture I may actually see the timing as well, like 18 or 19 Zulu (???).  That four hours may make the difference between an aircraft getting in here and not getting in here.  So we can do an entire forecast off of this—it might not be the greatest but we can do a really good forecast off of this, where if you look at just the models without that it becomes much harder to realize that the model is not exactly right.
AP: What is the picture not telling you?  Because you say you can not do a complete forecast with this picture.

BB: Well, obviously some of the sensor stuff we get in there, it can’t tell me how fast the wind speeds are although (???)—or satellite, excuse me, satellites are staring to get better and better with that, starting to show some of the wind speeds.  It can show me some of the areas of how cold and warm the temperatures are, maybe not a big [20:00] thing for aircraft unless it’s real cold, but that’s just some of the limitations it has.

AP: So what made you interested in doing meteorology?

BB: Meteorology: I think it was seventh grade, the Air Force hurricane hunters.  And we got to see a film on them, and at that point right there I knew I wanted to be a weather man.  I told my mom I wanted to be on TV as a weather man.  So I went into the military, started there, retired from the military, went on TV for a short while and then this opportunity cam up to go to Antarctica and I couldn’t pass that up.

AP: What was it about the weather hunters flying above those hurricanes that was so attractive to you?

BB: It was something about those guys taking a look inside the hurricane.  Not just, you know, flying around it, looking at it on a satellite picture.  They were inside the hurricane.  That really excited me.  When I was teaching in the Air Force at Kessler (???) Air Force Base, that’s where the hurricane hunters are, so I got to see them up close and personal at that point [21:00].

AP: So it’s really, for you it sounds like it’s really about being there.  You know, here you are in Antarctica.  Really being in the weather and understanding what’s going on.
BB: Yeah, exactly.  And the more of that information and that weather I get to see on a daily basis, the better forecaster I’m going to be.  And I think all of us think that: the more weather we see the better we’re going to be at what we do.  And then our ultimate goal of course is to keep the pilots safe.  We don’t want to send them into any place that’s poor or bad, and as a forecaster that’s been one of my focuses for about 20 years.

AP: Yeah, really a matter of life and death with the weather.  Have you see kind of the patters changing with the weather over the past couple years because of what they’re saying about global warming, or just seeing usual changes, or not so much?

BB: Since I’ve been in the program—and this is my fifth season, my third time on the ice, and I’ve been in the program roughly seven years because I had a little gap in there—we’ve seen just small changes [22:00].  We had a few things that were actually done by (???) that actually changes the flow around the area, and that happened for a few years.

AP: Was that B-17?

BB: That was B-17, and B-17 stuck in the same place for a few years before it moved out.  It affected the animals, it affected a little bit of the flow around the island in the local area here, and those things do happen all over the continent.  So far at this point most of the general flows have been about what we normally see.  We haven’t seen a lot of big changes of anything: it’s not getting real warm; it’s not getting real cold.  We’re seeing the normal patterns pretty much, other than some small things like that that change because of something that wasn’t really weather related.

AP: Right, well, not so small—that B-17, how big was that?

BB: It was I believe 112 miles long.

AP: Wow [laughs]

BB: Yeah, 112 miles longs and it got stuck on the north side of the island and was there for three to four years.

AP: So I was talking to a geologist who was of course telling me that geology was the basis for all other sciences, and he was saying [23:00] that the things that happen on you know, the surface of the Earth, are what drive what’s happening.  I mean, I think it’s interesting what you were saying about B-17 driving all these strange weather situations.  What do you think about that?  Do you think what happens on the surface is really what drives what’s happening in the atmosphere.

BB: In the atmosphere?  Probably.  Because most of the weather, if you think about this, is generated by some type of temperatures difference somewhere or another.  The more heat gets into an area it creates more updraft and uplift and it usually if it’s colder it’s more of a downdraft.  And these ups and downs and these temperature drafts are what guide the weather.  So if we do get warmer in some places it’s going to change the weather.  Again, we see lots of ups and downs, there’s a general patter, somewhere in the middle there’s the average.  So if we get a little bit higher on one side we may get a little lower somewhere else.  If you actually watch and take a look at a lot of weather around the world, usually if it’s hot in one place, someplace else it’s a little bit colder than it should be for that timeframe [25:00].  It just kind of balances itself out.  And the whole planet is like that—it’s like a big heat engine that balances itself out with its temperature. And it’s going to raise for a while and come down for a while, and that’s probably the thing we’re going to see for the next well, 100, 200 years, all the way through the end of the time for the Earth.
AP: Great, sounds good.  

